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Introduction 
The Oregon Structural Specialty Code (OSSC) is based on the /nternational Building Code® (ІВС?), 
the /nternational Existing Building Code® (1ЕВС®) and the new construction provisions of the Inter- 
national Fire Code® (IFC®). The OSSC establishes uniform performance standards that provide rea- 
sonable safeguards for health, safety, welfare, comfort and security of the residents of the State of 
Oregon who are occupants and users of buildings, and provides for the use of modern methods, 
devices, materials, techniques and practicable maximum energy conservation. 
Marginal Markings 
=æ = Indicates where ап entire section, paragraph, exception or table has been deleted or an Кет 
in a list of items or a table has been deleted from the 2018 edition of the International Code. 
| = Indicates a technical change from the requirements of the 2018 edition of the International 
Code. 
*  z Indicates that text or a table has been relocated within the code. 
** = Indicates that the text or table immediately following it has been relocated there from else- 
where in the code. 
> = Indicates International model code language deleted by Oregon. 
| | = Indicates a State of Oregon amendment has been made to the International Code. 
! = Indicates a State of Oregon amendment has been made to include language from the Inter- 
! national Fire Code (IFC) language as part of the Oregon Structural Specialty Code (OSSC). 
Minor changes such as section renumbering and removal of references to International Codes 
are not indicated with a double rule in the margin. 
Italicized Terms 


Terms italicized in code text, other than document titles, are defined in Chapter 2. The terms 
selected to be italicized have definitions that the user should read carefully to better understand 
the code. Where italicized, the Chapter 2 definition applies. If not italicized, common-use definitions 
apply. 


Note: In Sections 1903 through 1905, italics indicate provisions that differ from ACI 318. 
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Ы EFFECTIVE USE OF THE 
OREGON STRUCTURAL SPECIALTY CODE (OSSC) 


Arrangement and Format of the 2022 OSSC 


Before applying the requirements of the OSSC, it is beneficial to understand its arrangement and 
format. The OSSC, like other codes published by ICC, is arranged and organized to follow sequential 
steps that generally occur during a plan review or inspection. 


The following table shows how the OSSC is divided. The ensuing chapter-by-chapter synopsis details 
the scope and intent of the provisions of the OSSC. 


CHAPTER TOPICS 
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IFC Correlated Topics 


The 2022 OSSC includes portions of the 2021 International Fire Code® (IFC®). The following is а 
guide identifying the location of the IFC provisions included in this code. This guide is provided for 
convenience purposes only and does not include all sections incorporated into the OSSC. 


OSSC /IFC CORRELATED TOPICS 
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Interior finish, decorative materials and furnishings 
| 
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Section 1206 Stationary fuel cell power systems Section 429 
Section 1207 Electrical energy storage systems (ESS) Section 430 
Section 2007 Helistops and heliports Section 412 
Chapter 21 Dry cleaning Section 431 
Chapter 22 Combustible dust-producing operations Section 426 
Chapter 23 Motor fuel-dispensing facilities and repair garages Section 406 
Chapter 24 Flammable finishes Section 416 
Fruit and crop ripening Section 432 
Semiconductor fabrication facilities Section 415 
Ch 8 
Ch 
Ch 


Lumber yards and agro-industrial, solid biomass and wood- қ 
Chapter 28 | working facilities Section 433 


apter 2 

apter 2 

apter 2 

apter 29 Manufacture of organic coatings Section 418 

Chapter 30 Industrial ovens Section 434 

apter 31 Temporary structures Section 3102 

Chapter 32 High-piled combustible storage Section 435 

Chapter 34 Tire rebuilding and tire storage Section 436 
apter 3 
apter 3 
apter 3 
apter 5 


7 Combustible fibers Section 437 


Processing and extraction facilities Section 438 
Chapter 40 Storage of distilled spirits and wines Section 456 


Hazardous materials—general provisions Section 414, 415 


Ch 
Ch 8 Higher education laboratories Section 428 
Ch 

h 
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Chapter 1 Scope and Administration 


Chapter 1 establishes the limits of applicability of the code and describes how the code is to be 
applied and enforced. Chapter 1 is in two parts, Part 1— Scope and Application (Sections 101-102) 
and Part 2—Administration and Enforcement (Sections 103-116). Section 101 identifies which build- 
ings and structures come under its purview and references other I-Codes as applicable. Standards 
and codes are scoped to the extent referenced (see Section 102.4). 


The building code is intended to be adopted as a legally enforceable document and it cannot be 
effective without adequate provisions for its administration and enforcement. The provisions of 
Chapter 1 establish the authority and duties of the building official appointed by the authority hav- 
ing jurisdiction and also establish the rights and privileges of the design professional, contractor and 
property owner. 


Chapter 2 Definitions 


All terms that are defined in the code are listed alphabetically in Chapter 2. While a defined term 
may be used in one chapter or another, the meaning provided in Chapter 2 is applicable throughout 
the code. 


Where understanding a term's definition is especially key to or necessary for understanding a 
particular code provision, the term is shown in italics. This is true only for those terms that have a 
meaning that is unique to the code. In other words, the generally understood meaning of a term or 
phrase might not be sufficient or consistent with the meaning prescribed by the code; therefore, it 
is essential that the code-defined meaning be known. 


Guidance regarding tense, gender and plurality of defined terms as well as guidance regarding 
terms not defined in this code is provided. 


Chapter 3 Occupancy Classification and Use 


Chapter 3 provides for the classification of buildings, structures and parts thereof based on the pur- 
pose or purposes for which they are used. Section 302 identifies the groups into which all buildings, 
structures and parts thereof must be classified. Sections 303 through 312 identify the occupancy 
characteristics of each group classification. In some sections, specific group classifications having 
requirements in common are collectively organized such that one term applies to all. For example, 
Groups A-1, A-2, A-3, A-4 and A-5 are individual groups for assembly-type buildings. The general 
term "Group A," however, includes each of these individual groups. Other groups include Business 
(B), Educational (E), Factory (F-1, F-2), High Hazard (H-1, H-2, H-3, H-4, H-5), Institutional (1-1, 1-2, 1-3, 
|-4), Mercantile (M), Residential (R-1, R-2, R-3, R-4), Storage (5-1, 5-2, 5-3) and Utility (U). In some 
occupancies, the smaller number means a higher hazard, but that is not always the case. 


Defining the use of the buildings is very important as it sets the tone for the remaining chapters 
of the code. Occupancy works with the height, area and construction type requirements in Chapters 
5 and 6, as well as the special provisions in Chapter 4, to determine "equivalent risk," or providing a 
reasonable level of protection or life safety for building occupants. The determination of equivalent 
risk involves three interdependent considerations: (1) the level of fire hazard associated with the 
specific occupancy of the facility; (2) the reduction of fire hazard by limiting the floor area and the 
height of the building based on the fuel load (combustible contents and burnable building compo- 
nents); and (3) the level of overall fire resistance provided by the type of construction used for the 
building. The greater the potential fire hazards indicated as a function of the group, the lesser the 
height and area allowances for a particular construction type. 


Occupancy classification also plays a key part in organizing and prescribing the appropriate pro- 
tection measures. As such, threshold requirements for fire protection and means of egress systems 
are based on occupancy classification (see Chapters 9 and 10). Other sections of the code also con- 
tain requirements respective to the classification of building groups. For example, Section 706 spec- 
ifies requirements for fire wall fire-resistance ratings that are tied to the occupancy classification of 
a building and Section 803.11 contains interior finish requirements that are dependent upon the 
occupancy classification. The use of the space, rather than the occupancy of the building, is utilized 
for determining occupant loading (Section 1004) and live loading (Section 1607). 


Over the useful life of a building, the activities in the building will evolve and change. Where the 
provisions of the code address uses differently, moving from one activity to another or from one 
level of activity to another is, by definition, a change of occupancy. The new occupancy must be in 
compliance with the applicable provisions. 
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Chapter 4 Special Detailed Requirements Based on Occupancy and Use 


Chapter 4 contains the requirements for protecting special uses and occupancies, which are supple- 
mental to the remainder of the code. Chapter 4 contains provisions that may alter requirements 
found elsewhere in the code; however, the general requirements of the code still apply unless mod- 
ified within the chapter. For example, the height and area limitations established in Chapter 5 apply 
to all special occupancies unless Chapter 4 contains height and area limitations. In this case, the lim- 
itations in Chapter 4 supersede those in other sections. An example of this is the height and area 
limitations for open parking garages given in Section 406.5.4, which supersede the limitations given 
in Sections 504 and 506. 


In some instances, it may not be necessary to apply the provisions of Chapter 4. For example, if a 
covered mall building complies with the provisions of the code for Group M, Section 402 does not 
apply; however, other sections that address a use, process or operation must be applied to that spe- 
cific occupancy, such as stages and platforms, special amusement buildings and hazardous materials 
(Sections 410, 411 and 414). 


The chapter includes requirements for buildings and conditions that apply to one or more 
groups, such as high-rise buildings, underground buildings or atriums. Special uses may also imply 
specific occupancies and operations, such as for Group H, hazardous materials, application of flam- 
mable finishes, drying rooms, organic coatings and combustible storage or hydrogen fuel gas rooms, 
all of which are coordinated with the IFC. Unique consideration is taken for special use areas, such 
as covered mall buildings, motor-vehicle-related occupancies, special amusement buildings and air- 
craft-related occupancies. Special facilities within other occupancies are considered, such as stages 
and platforms, motion picture projection rooms, children’s play structures and storm shelters. 
Finally, in order that the overall package of protection features can be easily understood, unique 
considerations for specific occupancies are addressed: Groups |-1, І-2, |-3, R-1, R-2, R-3 and R-4; and 
ambulatory care facilities and live/work units. 


Chapter5 General Building Heights and Areas 


Chapter 5 contains the provisions that regulate the minimum type of construction for area limits 
and height limits based on the occupancy of the building. Height and area increases (including 
allowances for basements, mezzanines and equipment platforms) are permitted based on open 
frontage for fire department access, separation and the type of sprinkler protection provided (Sec- 
tions 503-506, 510). These thresholds are reduced for buildings over three stories in height in accor- 
dance with Sections 506.2.1 and 506.2.2. Provisions include the protection and/or separation of 
incidental uses (Table 509.1), accessory occupancies (Section 508.2) and mixed uses in the same 
building (Sections 506.2.2, 508.3, 508.4 and 510). Unlimited area buildings are permitted in certain 
occupancies when they meet special provisions (Section 507). Live/work units are provided for in 
Section 508.5. 


Tables 504.3, 504.4 and 506.2 are the keystones in setting thresholds for building size based on 
the building’s use and the materials with which it is constructed. If one then looks at Tables 504.3, 
504.4 and 506.2, the relationship among group classification, allowable heights and areas and types 
of construction becomes apparent. Respective to each group classification, the greater the fire- 
resistance rating of structural elements, as represented by the type of construction, the greater the 
floor area and height allowances. The greater the potential fire hazards indicated as a function of 
the group, the lesser the height and area allowances for a particular construction type. Starting in 
the 2015 edition, the table that once contained both height and area has been separated and these 
three new tables address the topics individually. In addition, the tables list criteria for buildings with 
and without automatic sprinkler systems. 


Chapter 6 Types of Construction 


viii 


The interdependence of these fire safety considerations can be seen by first looking at Tables 601 
and 705.5, which show the fire-resistance ratings of the principal structural elements comprising a 
building in relation to the five classifications for types of construction. Type | construction is the 
classification that generally requires the highest fire-resistance ratings for structural elements, 
whereas Type V construction, which is designated as a combustible type of construction, generally 
requires the least amount of fire-resistance-rated structural elements. The greater the potential fire 
hazards indicated as a function of the group, the lesser the height and area allowances for a particu- 
lar construction type. Section 603 includes a list of combustible elements that can be part of a non- 
combustible building (Types | and |! construction). 
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Chapter 7 Fire and Smoke Protection Features 


The provisions of Chapter 7 present the fundamental concepts of fire performance that all buildings 
are expected to achieve in some form. This chapter identifies the acceptable materials, techniques 
and methods by which proposed construction can be designed and evaluated against to determine 
a building’s ability to limit the impact of fire. The fire-resistance-rated construction requirements 
within Chapter 7 provide passive resistance to the spread and effects of fire. Types of separations 
addressed include fire walls, fire barriers, fire partitions, horizontal assemblies, smoke barriers and 
smoke partitions. A fire produces heat that can weaken structural components and smoke products 
that cause property damage and place occupants at risk. The requirements of Chapter 7 work in uni- 
son with height and area requirements (Chapter 5), active fire detection and suppression systems 
(Chapter 9) and occupant egress requirements (Chapter 10) to contain a fire should it occur while 
helping ensure occupants are able to safely exit. 


Chapter 8 Interior Finishes 


This chapter contains the performance requirements for controlling fire growth within buildings by 
restricting interior finish and decorative materials. Past fire experience has shown that interior fin- 
ish and decorative materials are key elements in the development and spread of fire. The provisions 
of Chapter 8 require materials used as interior finishes and decorations to meet certain flame- 
spread index or flame-propagation criteria based on the relative fire hazard associated with the 
occupancy. As smoke is also a hazard associated with fire, this chapter contains limits on the smoke 
development characteristics of interior finishes. The performance of the material is evaluated based 
on test standards. 


Chapter 9 Fire Protection and Life Safety Systems 


Chapter 9 prescribes the minimum requirements for active systems of fire protection equipment to 
perform the following functions: detect a fire; alert the occupants or fire department of a fire emer- 
gency; and control smoke and control or extinguish the fire. Generally, the requirements are based 
on the occupancy, the height and the area of the building, because these are the factors that most 
affect fire-fighting capabilities and the relative hazard of a specific building or portion thereof. This 
chapter parallels and is substantially duplicated in Chapter 9 of the IFC; however, the IFC Chapter 9 
also contains periodic testing criteria that are not contained in the IBC. In addition, the special fire 
protection system requirements based on use and occupancy found in IBC Chapter 4 are duplicated 
in IFC Chapter 9 as a user convenience. 


Chapter 10 Means of Egress 


The general criteria set forth in Chapter 10 regulating the design of the means of egress are estab- 
lished as the primary method for protection of people in buildings by allowing timely relocation or 
evacuation of building occupants. Both prescriptive and performance language is utilized in this chap- 
ter to provide for a basic approach in the determination of a safe exiting system for all occupancies. It 
addresses all portions of the egress system (i.e., exit access, exits and exit discharge) and includes 
design requirements as well as provisions regulating individual components. The requirements detail 
the size, arrangement, number and protection of means of egress components. Functional and opera- 
tional characteristics also are specified for the components that will permit their safe use without spe- 
cial knowledge or effort. The means of egress protection requirements work in coordination with 
other sections of the code, such as protection of vertical openings (see Chapter 7), interior finish (see 
Chapter 8), fire suppression and detection systems (see Chapter 9) and numerous others, all having an 
impact on life safety. Chapter 10 of the IBC is duplicated in Chapter 10 of the IFC; however, the IFC 
contains one additional section on the means of egress system in existing buildings. 


Chapter 11 Accessibility 


Chapter 11 contains provisions that set forth requirements for accessibility of buildings and their 
associated sites and facilities for people with physical disabilities. The fundamental philosophy of 
the code on the subject of accessibility is that everything is required to be accessible. This is 
reflected in the basic applicability requirement (see Section 1103.1). The code’s scoping require- 
ments then address the conditions under which accessibility is not required in terms of exceptions 
to this general mandate. While the IBC contains scoping provisions for accessibility (for example, 
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what, where and how many), ICC A117.1, Accessible and Usable Buildings and Facilities, is the refer- 
enced standard for the technical provisions (in other words, how). 


There are many accessibility issues that not only benefit people with disabilities, but also provide 
a tangible benefit to people without disabilities. This type of requirement can be set forth in the 
code as generally applicable without necessarily identifying it specifically as an accessibility-related 
issue. Such a requirement would then be considered as having been “mainstreamed.” For example, 
visible alarms are located in Chapter 9 and accessible means of egress and ramp requirements are 
addressed in Chapter 10. 


Accessibility criteria for existing buildings are addressed in the IEBC. 


Appendix E is supplemental information included in the code to address accessibility for items in 
the 2010 ADA Standards for Accessible Design that were not typically enforceable through the stan- 
dard traditional building code enforcement approach system (for example, beds, room signage). 
The IRC references Chapter 11 for accessibility provisions; therefore, this chapter may be applicable 
to housing covered under the IRC. 


Chapter 12 Interior Environment 


Chapter 12 provides minimum standards for the interior environment of a building. The standards 
address the minimum sizes of spaces, minimum temperature levels, and minimum light and ventila- 
tion levels. The collection of requirements addresses limiting sound transmission through walls, 
ventilation of attic spaces and under floor spaces (crawl spaces). Finally, the chapter provides mini- 
mum standards for toilet and bathroom construction, including privacy shielding and standards for 
walls, partitions and floors to resist water intrusion and damage. 


Chapter 13 Energy Efficiency 


Chapter 13 provides a reference to the energy provisions adopted by the State of Oregon, Building 
Codes Division, as part of this code. 


Chapter 14 Exterior Walls 


This chapter addresses requirements for exterior walls of buildings. Minimum standards for wall 
covering materials, installation of wall coverings and the ability of the wall to provide weather pro- 
tection are provided. This chapter also requires exterior walls that are close to lot lines, or that are 
bearing walls for certain types of construction, to comply with the minimum fire-resistance ratings 
specified in Chapters 6 and 7. The installation of each type of wall covering, be it wood, masonry, 
vinyl, metal composite material or an exterior insulation and finish system, is critical to its long-term 
performance in protecting the interior of the building from the elements and the spread of fire. Lim- 
itations on the use of combustible materials on exterior building elements such as balconies, eaves, 
decks and architectural trim are also addressed in this chapter. 


Chapter 15 Roof Assemblies and Rooftop Structures 


Chapter 15 provides standards for both roof assemblies and structures that sit on top of the roofs of 
buildings. The criteria address roof construction and covering, including the weather-protective bar- 
rier at the roof and, in most circumstances, a fire-resistant barrier. The chapter is prescriptive in 
nature and is based on decades of experience with various traditional materials, but it also 
addresses newer products such as photovoltaic shingles. These prescriptive rules are very important 
for satisfying performance of one type of roof covering or another. Section 1511 addresses rooftop 
structures, including penthouses, tanks, towers and spires. Rooftop penthouses larger than pre- 
scribed in this chapter must be treated as a story under Chapter 5. 


Chapter 16 Structural Design 


Chapter 16 prescribes minimum structural loading requirements for use in the design and construc- 
tion of buildings and structural components. It includes minimum design loads, assignment of risk 
categories and permitted design methodologies. Standards are provided for minimum design loads 
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(live, dead, snow, wind, rain, flood, ice and earthquake as well as the required load combinations). 
The application of these loads and adherence to the serviceability criteria will enhance the protec- 
tion of life and property. The chapter references and relies on many nationally recognized design 
standards. A key standard is the American Society of Civil Engineers’ Minimum Design Loads for 
Buildings and Other Structures (ASCE 7). Structural design must address the conditions of the site 
and location. Therefore, maps are provided of rainfall, seismic, snow and wind criteria in different 
regions. 


Chapter 17 Special Inspections and Tests 


Chapter 17 provides a variety of procedures and criteria for testing materials and assemblies, label- 
ing materials and assemblies and special inspection of structural assemblies. This chapter expands 
on the inspections of Chapter 1 by requiring special inspection where indicated and, in some cases, 
structural observation. It also spells out additional responsibilities for the owner, contractor, design 
professionals and special inspectors. Proper assembly of structural components, proper quality of 
materials used and proper application of materials are essential to ensuring that a building, once 
constructed, complies with the structural and fire-resistance minimums of the code and the 
approved design. To determine this compliance often requires continuous or frequent inspection 
and testing. Chapter 17 establishes standards for special inspection, testing and reporting of the 
work to the building official. 


Chapter 18 Soils and Foundations 


Chapter 18 provides criteria for geotechnical and structural considerations in the selection, design 
and installation of foundation systems to support the loads from the structure above. This chapter 
includes requirements for soils investigation and site preparation for receiving a foundation, includ- 
ing the allowed load-bearing values for soils and for protecting the foundation from water intrusion. 
Section 1808 addresses the basic requirements for all foundation types. Later sections address 
foundation requirements that are specific to shallow foundations and deep foundations. Due care 
must be exercised in the planning and design of foundation systems based on obtaining sufficient 
soils information, the use of accepted engineering procedures, experience and good technical judg- 
ment. 


Chapter19 Concrete 


This chapter provides minimum accepted practices for the design and construction of buildings and 
structural components using concrete—both plain and reinforced. Chapter 19 relies primarily on 
the reference to American Concrete Institute (ACI) 318, Building Code Requirements for Structural 
Concrete. This chapter also includes references to additional standards. Structural concrete must be 
designed and constructed to comply with this code and all listed standards. There are specific sec- 
tions of the chapter addressing concrete slabs, anchorage to concrete and shotcrete. Because of the 
variable properties of material and numerous design and construction options available in the uses 
of concrete, due care and control throughout the construction process is necessary. 


Chapter 20 Aluminum 


Chapter 20 contains standards for the use of aluminum in building construction. Only the structural 
applications of aluminum are addressed. This chapter does not address the use of aluminum in spe- 
cialty products such as storefront or window framing or architectural hardware. The use of alumi- 
num in heating, ventilating or air-conditioning systems is addressed in the IMC. This chapter 
references national standards from the Aluminum Association for use of aluminum in building con- 
struction, AA ASM 35, Aluminum Sheet Metal Work in Building Construction, and AA ADM, Alumi- 
num Design Manual. By utilizing the standards set forth, a proper application of this material can be 
obtained. 


“е Chapter 21 Masonry 


This chapter provides comprehensive and practical requirements for masonry construction. The 
provisions of Chapter 21 require minimum accepted practices and the use of standards for the 
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design and construction of masonry structures. The provisions address: material specifications and 
test methods; types of wall construction; criteria for engineered and empirical designs; and 
required details of construction, including the execution of construction. Masonry design methodol- 
ogies including allowable stress design, strength design and empirical design are covered by provi- 
sions of this chapter. Also addressed are masonry fireplaces and chimneys, masonry heaters and 
glass unit masonry. Fire-resistant construction using masonry is also required to comply with Chap- 
ter 7. Masonry foundations are also subject to the requirements of Chapter 18. 


Chapter 22 Steel 


Chapter 22 provides the requirements necessary for the design and construction of structural steel 
(including composite construction), cold-formed steel, steel joists, steel cable structures and steel 
storage racks. This chapter specifies appropriate design and construction standards for these types 
of structures. It also provides a road map of the applicable technical requirements for steel struc- 
tures. Because steel is a noncombustible building material, it is commonly associated with Types | 
and ІІ construction; however, it is permitted to be used in all types of construction. Chapter 22 
requires that the design and use of steel materials be in accordance with the specifications and 
standards of the American Institute of Steel Construction, the American Iron and Steel Institute, the 
Steel Joist Institute and the American Society of Civil Engineers. 


Chapter 23 Wood 


This chapter provides minimum requirements for the design of buildings and structures that use 
wood and wood-based products. The chapter is organized around three design methodologies: 
allowable stress design (ASD), load and resistance factor design (LRFD) and conventional light-frame 
construction. Included in this chapter are references to design and manufacturing standards for var- 
ious wood and wood-based products; general construction requirements; design criteria for lateral 
force-resisting systems and specific requirements for the application of the three design methods. 
In general, only Type III, IV or V buildings may be constructed of wood. 


Chapter 24 Glass and Glazing 


This chapter establishes regulations for glass and glazing that, when installed in buildings and struc- 
tures, are subjected to wind, snow and dead loads. Engineering and design requirements are 
included in the chapter. Additional structural requirements are found in Chapter 16. Another con- 
cern of this chapter is glass and glazing used in areas where it is likely to be impacted by the occu- 
pants. Section 2406 identifies hazardous locations where glazing installed must either be safety 
glazing or blocked to prevent human impact. Safety glazing must meet stringent standards and be 
appropriately marked or identified. Additional requirements are provided for glass and glazing in 
guards, handrails, elevator hoistways and elevator cars, as well as in athletic facilities. 


Chapter 25 Gypsum Board, Gypsum Panel Products and Plaster 


Chapter 25 contains the provisions and referenced standards that regulate the design, construction 
and quality of gypsum board, gypsum panel products and plaster. It also addresses reinforced gyp- 
sum concrete. These represent the most common interior and exterior finish materials in the build- 
ing industry. This chapter primarily addresses quality-control-related issues with regard to material 
specifications and installation requirements. Most products are manufactured under the control of 
industry standards. The building official or inspector primarily needs to verify that the appropriate 
product is used and properly installed for the intended use and location. While often simply used as 
wall and ceiling coverings, proper design and application are necessary to provide weather resis- 
tance and required fire protection for both structural and nonstructural building components. 


Chapter 26 Plastic 


The use of plastics in building construction and components is addressed in Chapter 26. This chapter 
provides standards addressing foam plastic insulation, foam plastics used as interior finish and trim, 
and other plastic veneers used on the inside or outside of a building. Plastic siding is regulated by 
Chapter 14. Sections 2606 through 2611 address the use of light-transmitting plastics in various con- 
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fiber-reinforced polymers, fiberglass-reinforced polymers and reflective plastic core insulation are 
also contained in this chapter. Additionally, requirements specific to the use of wood-plastic com- 
posites and plastic lumber are contained in this chapter. Some plastics exhibit rapid flame spread 
and heavy smoke density characteristics when exposed to fire. Exposure to the heat generated by a 
fire can cause some plastics to deform, which can affect their performance. The requirements and 
limitations of this chapter are necessary to control the use of plastic and foam plastic products such 
that they do not compromise the safety of building occupants. 


( | figurations such as walls, roof panels, skylights, signs and as glazing. Requirements for the use of 


Chapter 27 Electrical 


Since electrical systems and components are an integral part of almost all structures, it is necessary 
for the code to address the installation of such systems. For this purpose, Chapter 27 references 
Oregon Electrical Specialty Code (OESC) for the design, installation, alteration, repair, relocation, 
replacement and addition of electrical components, appliances, or equipment and system. 


Chapter 28 Mechanical Systems 


Nearly all buildings will include mechanical systems. This chapter provides references to the Oregon 
Mechanical Specialty Code (OMSC). In addition, Chapter 21 of this code is referenced for masonry 
chimneys, fireplaces and barbecues. 


Chapter 29 Plumbing Systems 


Chapter 29 provides provisions for the location, availability, signage and minimum number of 
"4 plumbing systems that must be provided for every type of building. This chapter refers the Oregon 
( ) Plumbing Specialty Code (OPSC) for installation, alteration, repair, relocation, replacement and 
addition of plumbing components, appliances, equipment and systems. 


Chapter 30 Elevators and Conveying Systems 


Chapter 30 provides requirements for elevators in buildings and refers to the Oregon Elevator Spe- 
cialty Code for the design, construction, installation, alteration, repair and maintenance of elevators 
and conveying systems and their components. Detailed standards are provided in the chapter for 
hoistway enclosures, machine rooms and requirements for sizing of elevators. 


Chapter 31 Special Construction 


Chapter 31 contains a collection of regulations for a variety of unique structures and architectural 
features. Pedestrian walkways and tunnels connecting two buildings are addressed in Section 3104. 
Membrane and air-supported structures are addressed by Section 3102. Safeguards for swimming 
pool enclosures and barriers are addressed by way of reference to the ISPSC in Section 3109. Stan- 
dards for temporary structures, including permit requirements, are provided in Section 3103. Struc- 
tures as varied as awnings, marquees, signs, telecommunication and broadcast towers and 
automatic vehicular gates are also addressed (see Sections 3105 through 3108 and 3110). 


Chapter 32 Reserved 


‚ Chapter 33 Safeguards During Construction 


Chapter 33 provides safety requirements during construction of buildings and structures consistent 
with the purpose and scope of application for this code authorized in Oregon Revised Statutes (ORS) 
455.020. 
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Chapter 34 Existing Buildings 


Chapter 34 is intended to provide requirements for repair and alternative approaches for alter- 
ations, changes of occupancy and additions to existing buildings. Section 3401 includes scope and 
administration provisions specific to existing buildings. Section 3403 provides general requirements 
for all alterations, repairs, additions, relocation of structures and changes of occupancy regardless 
of compliance method. This section also provides an explanation of the compliance options for 
alterations and additions. 


Section 3404, independent from the three compliance methods, defines conditions under which 
repairs may be made using materials and methods like those of the original construction or the 
extent to which repairs must comply with requirements for new buildings. 


Section 3405 provides the prescriptive compliance path and Section 3406 provides the Work 
Area Method compliance path to use in conjunction with Section 3407 for Level 1 alterations, Sec- 
tion 3408 for Level 2 alterations, and Section 3409 for Level 3 alterations. Section 3410 provides 
regulations for the circumstances when an existing building is subject to a change of occupancy or a 
change of occupancy classification. Section 3411 provides the requirements for additions, which 
correlate to the code requirements for new construction, and Section 3412 provides a means for 
the preservation of historic buildings. The performance compliance method is outlined in Section 
3413. 


Chapter 35 Referenced Standards 


Appendices 


xiv 


The code contains numerous references to standards that are used to regulate materials and meth- 
ods of construction. Chapter 35 contains a comprehensive list of all standards that are referenced in 
the code, including the appendices. The standards are part of the code to the extent of the refer- 
ence to the standard (see Section 102.4). Compliance with the referenced standard is necessary for 
compliance with this code. By providing specifically adopted standards, the construction and instal- 
lation requirements necessary for compliance with the code can be readily determined. The basis 
for code compliance is, therefore, established and available on an equal basis to the building official, 
contractor, designer and owner. 


Chapter 35 is organized in a manner that makes it easy to locate specific standards. It lists all of 
the referenced standards, alphabetically, by acronym of the promulgating agency of the standard. 
Each agency’s standards are then listed in either alphabetical or numeric order based upon the stan- 
dard identification. The list also contains the title of the standard; the edition (date) of the standard 
referenced; any addenda included as part of the ICC adoption; and the section or sections of this 
code that reference the standard. 


Appendices are provided in the OSSC to offer optional or supplemental criteria to the provisions in 
the main chapters of the code. Appendices provide additional information for administration of the 
Department of Building Safety as well as standards not typically administered by all building depart- 
ments. Appendices have the same force and effect as the first 35 chapters of the OSSC when explic- 
itly adopted by the local municipality, or when the appendix is adopted as part of the OSSC. See 
Chapter 1 for a list of those appendices included as part of the OSSC, those appendices available for 
municipal consideration, and those appendices not available for local consideration. 
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CHAPTER 1 
SCOPE AND ADMINISTRATION 


PART 1—SCOPE AND APPLICATION 


SECTION 101 
SCOPE AND GENERAL REQUIREMENTS 


101.1 Title. These regulations shall be known as the Oregon 
Structural Specialty Code and may be cited as such and will 
be referred to herein as “this code.” 


101.2 Scope. The scope of this code is as provided in ORS 
455.020(1). 


ORS 455.020 is not part of this code but is reprinted here for the 
reader’s convenience: 

455.020 Purpose; scope of application; exceptions; scope of 
rules; fees by rule. 

(1) This chapter is enacted to enable the Director of the 
Department of Consumer and Business Services to promulgate a 
state building code to govern the construction, reconstruction, 
alteration and repair of buildings and other structures and the 
installation of mechanical devices and equipment therein, and to 
require the correction of unsafe conditions caused by 
earthquakes in existing buildings. The state building code shall 
establish uniform performance standards providing reasonable 
safeguards for health, safety, welfare, comfort and security of 
the residents of this state who are occupants and users of 
buildings, and will provide for the use of modern methods, 
devices, materials, techniques and practicable maximum energy 
conservation. [Formerly 456.755; 1991 с.227 $2; 1991 с.310 $2; 
1995 с.304 $1; 1995 с.400 $5; 1999 с.1045 §13; 1999 с.1082 
$11; 2001 с.710$8] 


This code as adopted by the State of Oregon, Building 
Codes Division, includes portions of the /nternational 
Building Code, the International Fire Code, the Interna- 
tional Existing Building Code and other nationally adopted 
codes. 


It does not include provisions of the Oregon Fire Code 
adopted under the State Fire Marshal’s statutory authority. 
Unlike the Oregon Fire Code, the provisions of this code 
shall apply to the construction, reconstruction, alteration, 
repair and installation of materials and equipment in or a part 
of buildings and structures governed by the state building 
code. 


Detached one- and two-family dwellings and townhouses 
not more than three stories above grade plane in height with 
a separate means of egress and their accessory structures shall 
comply with the Residential Code. See Section R101.2.1 for 
the scope and application of the Residential Code. 


101.2.1 Optional local adoption to require a building 
permit. In addition to the work exempt from building 
permit in Section 105, the following matters are exempt 
from building permits unless specifically required by a 
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municipality ’s local ordinance. If a municipality adopts an 
ordinance to require a building permit for any of the items 
below, the construction standards of this code shall be 
applicable: 


1. Protection of adjoining property. 


2. Retaining walls. Statewide, retaining walls that pro- 
vide safeguards for the users of buildings; support 
accessible parking; support a regulated building; or 
retain material, which if not restrained, could impact 
a regulated building, shall require a building permit. 


A municipality may adopt an ordinance to regu- 
late other retaining walls, provided that the threshold 
established for requiring a permit does not include 
retaining walls 4 feet (1219 mm) or less in height, 
measured from the bottom of the footing to the top 
of the wall, except where the retaining wall supports 
ascending slopes exceeding 3:1 (33 percent) or 
where the retaining wall supports a nonsoil 
surcharge. A local height threshold greater than 4 
feet (1219 mm) is allowed. 


3. Fences, other than required swimming pool barri- 
ers, constructed of wood, wire mesh or chain link. 
Statewide, fences serving as a swimming pool bar- 
rier, or as a portion of a swimming pool barrier, for 
swimming pools accessory to not more than four 
dwelling units shall require a building permit. A 
municipality may adopt an ordinance to regulate 
the construction of other fences constructed of 
wood, wire mesh or chain link, provided that the 
threshold established for requiring a building per- 
mit does not include fences that are 7 feet (2134 
mm) or less in height. A municipality may adopt an 
ordinance to regulate fences constructed of materi- 
als other than wood, wire mesh or chain link, 
regardless of height. A local height threshold 
greater than 7 feet (2134 mm) is allowed, regard- 
less of which materials are used. 


4. Tanks that are located exterior to and not attached to 
or supported by a regulated building. 


5. Cellular phone, radio, television and other telecom- 
munication and broadcast towers that are not 
attached to or supported by a regulated building. 


6. Flagpoles not attached to or supported by a regu- 
lated building. A local municipality may adopt an 
ordinance to require a permit for these structures 
provided that a permit is not required for these struc- 
tures that are 25 feet (7620 mm) or less in height. A 
local height threshold greater than 25 feet (7620 
mm) is allowed. 


7. Ground-mounted photovoltaic systems. A local 
municipality may adopt an ordinance requiring a 
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building permit for these structures, provided that a 
permit is not required where these structures are 10 
feet (3048 mm) or less in height measured to the 
highest point of the installation and no public 
access is permitted beneath the structures. A local 
height threshold greater than 10 feet (3048 mm) is 
allowed. 


8. Signs not located in a public right-of-way, and not 
attached to or supported by a regulated building, 
which may include local adoption of Appendix H. 


9. Fixed docks, piers or wharves with no superstruc- 
ture. 


10. Equipment shelters not intended for human occu- 
pancy with a building area of 250 square feet or 
less, designated as Risk Category | or II. 


11. Unoccupied grain elevators and silos not exempted 
by ORS 455.315. 


12. Rodentproofing, in accordance with Appendix F. 


13. The design and construction of in-ground swim- 
ming pools accessory to not more than four dwell- 
ing units. 

101.2.2 Matters not available for local regulation under 
the statutory authority of this code. While the following 
matters may be included in the published national model 
code, they may not be regulated by the local municipality 
under the statutory authority of this code. Any references 
to these matters retained in this code are for the conve- 
nience of the reader. 


101.2.2.1 Matters outside the statutory authority of 
this code. The following matters are not regulated by 
this code and are outside the statutory authority of this 
code. Local municipalities may not regulate these 
matters under the authority of this code. A municipality 
may have authority outside of this code to regulate 
these matters locally, where not preempted: 


1. Pursuant to the regulation of dangerous build- 
ings, a municipality may adopt seismic rehabilita- 
tion plans that provide for phased completion of 
repairs that are designed to provide improved life 
safety but that may be less than the standards for 
new buildings. 


. Abatement of nuisances and dangerous buildings. 
. Portable fire extinguishers. 

. Fire safety during construction. 

. Public utility towers and poles. 


. Building or structure encroachments into the pub- 
lic right-of-way. 


7. Demolition. 


8. Hydraulic flood control structures, including but 
not limited to dams and levees. 


9. Mechanical equipment not specifically regulated 
in the state building code. 
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10. Temporary use of streets, alleys and public 
property. 
11. Floating structures. 


12. Detached tents and other membrane structures 
erected for periods of 180 days or less. 


13. Administration and implementation of a 
National Flood Insurance Program (NFIP). 


14. Transitional housing accommodations. 
15. Construction located in the public right-of-way. 


16. Employee qualifications, in accordance with 
Appendix A. 


17. Fire Districts, in accordance with Appendix D. 


18. Flood-resistant Construction, in accordance 
with Appendix G. 


19. Grading, in accordance with Appendix J. 


101.2.2.2 Matters preempted by the state building 
code. The following matters and appendices are not 
adopted by the State of Oregon, Building Codes Divi- 
sion, as part of this code, but the referenced matters are 
preempted by the state building code and may not be 
adopted by a local municipality: 


1. Appendix B (Board of Appeals). 


2. Appendix E (Supplementary Accessibility Require- 
ments). 


3. Appendix K (Administrative Provisions). 


4. Appendix L (Earthquake Recording Instrumenta- 
tion). 


5. Appendix M (Tsunami-generated Flood Hazard). 
6. Appendix N (Replicable Buildings). 


101.2.3 Appendices adopted. The following appendices 
are adopted as part of this code: 


1. Appendix C (Agricultural Buildings). 
2. Appendix I (Patio Covers). 
3. Appendix O (Performance-based Application). 


101.3 Purpose. The purpose of this code, as provided in 
ORS 455.020(1) and noted in Section 101.2, is to establish 
the minimum requirements to provide a reasonable level of 
safety, health and general welfare through structural 
strength, means of egress, stability, sanitation, light and 
ventilation, energy conservation, and for providing a 
reasonable level of life safety and property protection from 
the hazards of fire, explosion or dangerous conditions 
attributed to the built environment, and to provide a reason- 
able level of safety to fire fighters and emergency 
responders during emergency operations. It is not the 
purpose of this code to create or otherwise establish or 
designate any particular class or group of persons who will 
or should be especially protected or benefited by the terms 
of this code. Nothing in this code limits a local municipal- 
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ity’s ability to require application of Из own ordinances, or 
to enforce its own ordinances. 


SECTION 102 
APPLICABILITY 


102.1 General. Where there is a conflict between a general 
requirement and a specific requirement, the specific require- 
ment shall be applicable. Where, in any specific case, 
different sections of this code specify different materials, 
methods of construction or other requirements, the most 
restrictive shall govern. Consistent with discretionary deci- 
sion-making powers granted to building officials, a building 
official may take any action including but not limited to 
waiving a requirement, modifying a requirement or accept- 
ing an alternate method to the requirements of this code. 
When waiving a requirement or accepting a modification, a 
building official shall not allow a provision that would 
create an unsafe or dangerous condition regarding fire and 
life safety, and may not enforce requirements that are in 
addition to this code except where additional code require- 
ments are specified by the terms of an alternate method 
approval. 


102.1.1 Statutory references. This code is adopted pursu- 
ant to Oregon Revised Statutes (ORS). Where this code 
and the statutes specify different requirements, the statute 
shall govern. Statutes related to this code include, but are 
not limited to, ORS 455.010 through 455.895 and ORS 
447,210 through 447.310. 


Statutes referenced may be obtained from the Building Codes 
Division, 1535 Edgewater St. NW, Salem, OR 97304 or P.O. Box 


14470, Salem, OR 97309 at a nominal cost or read online at: 
Oregon. gov/bed. 


102.2 Other laws. The provisions of this code shall not be 
deemed to nullify any provisions of local, state or federal law. 


102.3 Application of references. References to chapter or 
section numbers, or to provisions not specifically identified 
by number, shall be construed to refer to such chapter, section 
or provision of this code. 


102.4 Referenced codes and standards. The codes and stan- 
dards referenced in this code shall be considered to be part of 
the requirements of this code to the prescribed extent of each 
such reference and as further regulated in Sections 102.4.1 
and 102.4.2. 


102.4.1 Conflicts. Where conflicts occur between provi- 
sions of this code and referenced codes and standards, the 
provisions of this code shall apply. 

102.4.2 Provisions in referenced codes and standards. 
Where the extent of the reference to a referenced code or 
standard includes subject matter that is within the scope 
of this code, the provisions of this code shall take prece- 
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dence over the provisions in the referenced code or 
standard. 


OAR 918-008-0000 is not part of this code but is reprinted here 
for the readers’ convenience: 


918-008-0000 Purpose and Scope 


(1) The Department of Consumer and Business Services, Building 
Codes Division, adopts model building codes, standards and other 
publications by reference, as necessary, through administrative 
rule to create the state building code. When a matter is included in 
a specialty code or referenced publication that is in conflict with 
Oregon Revised Statutes or Oregon Administrative Rules, the 
statute or rule applies and the code or standard provision does not. 
All remaining parts or application of the code or standard remain 
in effect. 


(2) Unless required by law, matters generally not authorized for 
inclusion in a specialty code or referenced standard include, but 
are not limited to: licensing or certification requirements, or other 
qualifications and standards for businesses or workers; structures 
or equipment maintenance requirements; matters covered by 
federal or state law: and matters that conflict with other specialty 
codes or publications adopted by the department. 


(3) OAR 918-008-0000 to OAR 918-008-0070 provides the 
process for adopting and amending the state building code that is 
consistent across all program areas. 

(4) The state building code is derived from the most appropriate 
version of base model codes, which are updated periodically. 

(5) The Oregon specialty code amendment process begins 
approximately midway into a code cycle. 

(6) An appropriate advisory board approves or forwards the 
adoption of the Oregon specialty code and amendments to the 
Department for adoption. 

(7) Notwithstanding sections (3) through (6) of this rule, the 
division may adopt supplemental code amendments as authorized 
by OAR 918-008-0028. 

[Publications: Publications referenced are available from the 
agency. ] 

Stat. Ашћ.: ORS 447.020, 455.030 & 479.730 

Stats. Implemented: ORS 447.020, 455.030 & 479.730 


102.4.3 ASCE Standard 24, Flood Resistant Design and 
Construction. The following ASCE 24 tables are not 
adopted as part of this code, as the subject matter encom- 
passes Freeboard, Base Flood Elevation and Design 
Flood Elevation. The authority to establish the same is 
reserved for local government. 


1. Table 2-1, Minimum elevation of the top of lowest 
floor. 


2. Table 4-1, Minimum elevation of bottom of lowest 
supporting horizontal structural member of lowest 


floor. 


3. Table 5-1, Minimum elevation below which flood 
damage-resistant materials shall be used. 


4. Table 6-1, Minimum elevation of floodproofing. 
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5. Table 7-1, Minimum elevation of attendant utilities 
and equipment. 


National Flood Insurance Program (NFIP) 


Each local community participating in the National Flood 
Insurance Program (NFIP) designates a local flood plain 
administrator who is responsible to make sure communities meet 
their insurance program obligations. Certain matters comprised 
within the NFIP program may conflict with or overlap with the 
state building code. Certain decisions such as sill plate height and 
other NFIP criteria fall under the authority and responsibility of 
the flood plain administrator. Once decisions under the NFIP 
program are made, then the appropriate requirements of this code 
for the construction of the building are applied. 

Local communities may choose to designate their local building 
official as the flood plain administrator or may designate other 
staff. When a building official functioning in the capacity of flood 
plain administrator exercises authority under the NFIP, such 
decisions are not part of this code nor subject to the building 
official duties and responsibilities as adopted by the State of 
Oregon, Building Codes Division. 

Per ORS 455.210(3)(c), local municipalities are prohibited from 
using building permit monies for any matter other than 
administration and enforcement of the state building code. 
Administration and implementation of a local NFIP program are 
not part of the state building code. 


102.5 Partial invalidity. In the event that any part or provi- 
sion of this code is held to be illegal or void, this shall not 
have the effect of making void or illegal any of the other parts 
or provisions, 


102.6 Existing structures. The legal occupancy of any struc- 
ture existing on the date of adoption of this code shall be 
permitted to continue without change, except as otherwise 
specifically provided in this code. 


102.6.1 Existing building regulation. The repair, alter- 
ation, change of occupancy, addition and relocation of 
existing buildings, regardless of occupancy, shall comply 
with Chapter 34 of this code. 


102.6.2 Local seismic rehabilitation plans. See ORS 
455.020 (4). 


Occupied and existing structures under state law related to 
building inspection programs, 

Note: This information is provided for building official use and is 
not intended to provide direction to any other form of government 
outside of a building official operating under State of Oregon, 
Building Codes Division’s laws and rules. Questions regarding 
this information should be addressed through local counsel. 
Under ORS 476.030 and Chapter 455, building officials are pro- 
hibited from requiring corrections or any changes to an existing 
structure that is maintained in conformity with the state building 
code regulations in effect at the time of construction. 

Under ORS Chapters 476 and 455, occupied structures that have no 
valid certificate of occupancy do not fall under the delegated author- 
ity from the State of Oregon, Building Codes Division. No state 
authority exists for building officials to access buildings or require 
corrections for structures unless a permit application is on file. 
References within the state building code that provide access and 
investigative authority to building officials are rescinded and are 
not valid. 
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ORS 455.020 (4) is not part of this code but is reprinted here for 
the readers’ convenience: 


455.020 Purpose; scope of application; exceptions; scope of 
rules; fees by rule. 

(4) This chapter and any specialty code does not limit the 
authority of a municipality to enact regulations providing for local 
administration of the state building code; local appeal boards; fees 
and other charges: abatement of nuisances and dangerous 
buildings: enforcement through penalties, stop-work orders or 


other means; or minimum health, sanitation and safety standards 
for governing the use of structures for housing, except where the 
power of municipalities to enact any such regulations is expressly 
withheld or otherwise provided for by statute. Pursuant to the 
regulation of dangerous buildings, a municipality may adopt 
seismic rehabilitation plans that provide for phased completion of 
repairs that are designed to provide improved life safety but that 
may be less than the standards for new buildings. [Formerly 
456.755; 1991 c.227 82; 1991 c.310 $2; 1995 c.304 $1; 1995 
c.400 $5; 1999 c.1045 $13; 1999 c.1082 811; 2001 с.710 $8] 


PART 2—ADMINISTRATION AND ENFORCEMENT 


SECTION 103 
CODE COMPLIANCE AGENCY 


Not adopted by the State of Oregon, Building Codes Division, as 
part of this code. 


SECTION 104 
DUTIES AND POWERS OF BUILDING OFFICIAL 


The requirements of Sections 104.1 and 104.3 shall apply unless 


specifically amended by a local municipality under the authority 
of ORS 455.020. 


104.1 General. The building official is hereby authorized and 
directed to enforce the provisions of this code. The building 
official shall have the authority to render interpretations of 
this code and to adopt policies and procedures in order to 
clarify the application of its provisions. 


Consistent with discretionary decision-making powers 
granted to building officials, a building official may take any 
action including but not limited to waiving a requirement, 
modifying a requirement or accepting an alternate method to 
the requirements of this code. When waiving a requirement or 
accepting a modification, a building official shall not allow a 
provision that would create an unsafe or dangerous condition 
regarding fire and life safety, and may not enforce require- 
ments that are in addition to this code except where additional 
code requirements are specified by the terms of an alternate 
method approval. 


104.2 Applications and permits. The building official shall 
receive applications, review construction documents and 
issue permits for the erection, and alteration, and moving of 
buildings and structures, inspect the premises for which such 
permits have been issued and enforce compliance with the 
provisions of this code. 
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104.2.1 Determination of substantially improved or 
substantially damaged existing buildings and struc- 
tures in flood hazard areas. For applications for 
reconstruction, rehabilitation, repair, alteration, addition 
or other improvement of existing buildings or structures 
located in flood hazard areas established by the flood 
plain administrator, the flood plain administrator shall 
determine if the proposed work constitutes substantial 
improvement or repair of substantial damage. Where the 
flood plain administrator determines that the proposed 
work constitutes substantial improvement or repair of 
substantial damage, and where required by this code, the 
building official shall require the building to meet the 
requirements of Section 1612. 


104.3 Notices and orders. The building official shall issue 
necessary notices or orders to ensure compliance with this 
code. 


104.4 Inspections. The building official shall make the 
required inspections, or the building official shall have the 
authority to accept reports of inspection by approved agen- 
cies or individuals. Reports of such inspections shall be in 
writing and be certified by a responsible officer of such 
approved agency or by the responsible individual. The build- 
ing official is authorized to engage such expert opinion as 
deemed necessary to report on unusual technical issues that 
arise, subject to the approval of the appointing authority. 


104.5 Right of entry. This section is not adopted by the State 
of Oregon, Building Codes Division, as part of this code. 


104.6 Department records. The building official shall keep 
official records according to the applicable retention require- 
ments set forth in OAR 166-150-0020 for locations where the 
county has jurisdiction, in OAR 166-200-0250 for locations 
where a city has jurisdiction, and in OAR 166 Division 300, 
for locations where the State of Oregon has jurisdiction. The 
building official shall maintain a permanent record of all 
permits issued in flood hazard areas, including copies of 
inspection reports and certifications required in Section 1612. 


104.7 Liability. See ORS 30.265 for regulations relating to 
liability. 
104.8 Approved materials and equipment. Materials, 
equipment and devices approved by the building official shall 
be constructed and installed in accordance with such 
approval. 


104.8.1 Used materials and equipment. Used materials, 
equipment and devices shall not be reused unless 
approved by the building official. Used or salvaged 
dimensional lumber shall be permitted to be used. 


104.9 Modifications. Where there are practical difficulties 
involved in carrying out the provisions of this code, the build- 
ing official shall have the authority to grant modifications for 
individual cases, upon application of the owner or the 
owner's authorized agent, provided that the building official 
shall first find that special individual reason makes the strict 
letter of this code impractical, the modification is in compli- 
ance with the intent and purpose of this code and that such 
modification does not create an unsafe or dangerous condi- 
tion regarding fire and life safety, and does not enforce 
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requirements that are in addition to the state building code 
except where additional code requirements are specified by 
the terms of an alternate method approval. The details of 
action granting modifications shall be recorded and entered in 
the files of the municipality. 


104.9.1 Flood hazard areas. This section is not adopted 
by the State of Oregon, Building Codes Division, as part 
of this code. The building official shall not grant modifica- 
tions to any provision required in flood hazard areas as 
established by Section 1612.3 unless a determination has 
been made that: 


1. A showing of good and sufficient cause that the 
unique characteristics of the size, configuration or 
topography of the site render the elevation standards 
of Section 1612 inappropriate. 


2. A determination that failure to grant the variance 
would result in exceptional hardship by rendering 
the lot undevelopable. 


3. A determination that the granting of a variance will 
not result in increased flood heights, additional 
threats to public safety, extraordinary public 
expense, cause fraud on or victimization of the pub- 
lic, or conflict with existing laws or ordinances. 


4. A determination that the variance is the minimum 
necessary to afford relief, considering the flood haz- 
ard. 


5. Submission to the applicant of written notice speci- 
fying the difference between the design flood eleva- 
tion and the elevation to which the building is to be 
built, stating that the cost of flood insurance will be 
commensurate with the increased risk resulting from 
the reduced floor elevation, and stating that con- 
struction below the design flood elevation increases 
risks to life and property. 


104.10 Alternative materials, design and methods of 
construction and equipment. The provisions of this code 
are not intended to prevent the installation of any material or 
to prohibit any design or method of construction not specifi- 
cally prescribed by this code, provided that any such 
alternative has been approved. An alternative material, 
design or method of construction shall be approved where the 
building official finds that the proposed alternative meets all 
of the following: 


1. The alternative material, design or method of construc- 
tion is satisfactory and complies with the intent of the 
provisions of this code. 


2. The material, method or work offered is, for the pur- 
pose intended, not less than the equivalent of that pre- 
scribed in this code as it pertains to the following: 


2.1. Quality. 

2.2. Strength. 

2.3. Effectiveness. 
2.4. Fire resistance. 
2.5. Durability. 

2.6. Safety. 
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Where the alternative material, design or method of con- 
struction is not approved, the building official shall respond 
in writing, stating the reasons why the alternative was not 
approved. 


104.10.1 Research reports. Supporting data, where 
necessary to assist in the approval of materials or assem- 
blies not specifically provided for in this code, shall 
consist of valid research reports from approved sources. 


104.10.2 Tests. Whenever there is insufficient evidence of 
compliance with the provisions of this code, or evidence 
that a material or method does not conform to the require- 
ments of this code, or in order to substantiate claims for 
alternative materials or methods, the building official shall 
have the authority to require tests as evidence of compli- 
ance to be made without expense to the municipality. Test 
methods shall be as specified in this code or by other 
recognized test standards. In the absence of recognized 
and accepted test methods, the building official shall 
approve the testing procedures. Tests shall be performed 
by an approved agency. Reports of such tests shall be 
retained by the building official for the period required for 
retention of public records. 


SECTION 105 
PERMITS 


105.1 Required. Any owner or owner’s authorized agent 
who intends to construct, enlarge, alter, repair, move, or 
change the occupancy of a building or structure, which is 
regulated by this code, or to cause any such work to be 
performed, shall first make application to the building official 
and obtain the required permit. Any owner or owner’s autho- 
rized agent who intends to repair an existing fire protection 
system or life safety system shall first notify the local building 
official and obtain any necessary building permit, where 
required by the municipality. See ORS 455.020(2). 


Exceptions: 


1. Construction subject to minor labels and master per- 
mits when authorized by the inspection authority 
under OAR Chapter 918, Division 100, 


2. Temporary (180 days) structural supports, structural 
replacement or repairs performed in an emergency 
on an existing structure. The municipality shall be 
notified of this work within 72 hours and permit 
application for the temporary work shall be submit- 
ted within the next five business days. 


105.2 Work exempt from permit. For the application and 
scope of this code, see Section 101. For repairs in existing 
buildings, see Chapter 34. Permits shall not be required for 
the following: 


Building: 


1. One-story detached nonoccupied accessory struc- 
tures, provided that the floor area is not greater than 
120 square feet (11 m°). 


2. Platforms, sidewalks and driveways not more than 
30 inches (762 mm) above adjacent grade, and not 
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over any basement or story below and are not part of 
an accessible route. 


3. Painting, papering, tiling, carpeting, cabinets, | | 
counter tops and similar finish work. 


4. Shade cloth structures constructed for nursery or | | 
agricultural purposes, not including service systems. 


5. Window awnings in Group R-3 and U occupancies, | | 
supported by an exterior wall that do not project 
more than 54 inches (1372 mm) from the exterior 
wall and do not require additional support. 


6. Nonfixed and movable fixtures, cases, racks, count- | | 
ers and partitions not over 5 feet 9 inches (1753 mm) 
in height. 


7. Farm and forest use agricultural buildings exempted 
in ORS 455.315 (also see Appendix C). 


8. Buildings and facilities exempted in ORS 455.315. 


Note: Unless otherwise exempted, separate plumbing, 
electrical and mechanical permits may be required for the 
exempted items listed in this section. Additionally, all new 
construction and substantial improvements (including the 
placement of prefabricated buildings and certain building 
work exempt from permit under Section 105.2) shall be 
designed and constructed with methods, practices and 
materials that minimize flood damage in accordance with 
this code. 


The requirements of Sections 105.3 through 105.6 shall apply 


unless specifically amended by a local municipality under the 
authority of ORS 455.020. 


105.3 Application for permit. To obtain a permit, the appli- 
cant shall first file an application therefor in writing on a form 
furnished by the municipality for that purpose. Such applica- 
tion shall: 


1. Identify and describe the work to be covered by the 
permit for which application is made. 


2. Describe the land on which the proposed work is to be 
done by legal description, street address or similar 
description that will readily identify and definitely 
locate the proposed building or work. 


3. Indicate the use and occupancy for which the proposed 
work is intended. 


4. Be accompanied by construction documents and other 
information as required in Section 107. 


5. State the valuation of the proposed work. 


6. Be signed by the applicant, or the applicant’s autho- 
rized agent. 


7. Give such other data and information as required by the 
building official. 


105.3.1 Action on application. The building official shall 
examine or cause to be examined applications for permits 

and amendments thereto within a reasonable time after ( \ 
filing. If the application or the construction documents do 
not conform to the requirements of pertinent laws, the 
building official shall reject such application in writing, 
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stating the reasons therefor. If the building official is satis- 
fied that the proposed work conforms to the requirements 
of this code and laws applicable thereto, the building offi- 
cial shall issue a permit therefor as soon as practicable. 
Nothing in this code limits a local municipality’s ability to 
require application of its own ordinances, or to enforce its 
own ordinances. 


105.3.2 Time limitation of application. An application 
for a permit for any proposed work shall be deemed to 
have been abandoned 180 days after the date of filing, 
unless such application has been pursued in good faith or a 
permit has been issued; except that the building official is 
authorized to grant one or more extensions of time for 
additional periods not exceeding 90 days each. The exten- 
sion shall be requested in writing and justifiable cause 
demonstrated. 


105.4 Validity of permit. The issuance or granting of a 
permit shall not be construed to be a permit for, or an 
approval of, any violation of any of the provisions of this 
code or of any other laws. Permits presuming to give author- 
ity to violate or cancel the provisions of this code or other 
laws shall not be valid. The issuance of a permit based on 
construction documents and other data shall not prevent the 
building official from requiring the correction of errors in the 
construction documents and other data. The building official 
is authorized to prevent occupancy or use of a structure where 
in violation of this code or of any other laws. Nothing in this 
code limits a local municipality ’s ability to require applica- 
tion of its own ordinances, or to enforce its own ordinances. 


105.5 Expiration. Every permit issued shall become invalid 
unless the work on the site authorized by such permit is 
commenced within 180 days after its issuance, or if the work 
authorized on the site by such permit is suspended or aban- 
doned for a period of 180 days after the time the work is 
commenced. The building official is authorized to grant, in 
writing, one or more extensions of time, for periods not more 
than 180 days each. The extension shall be requested in writ- 
ing and justifiable cause demonstrated. 


105.6 Suspension or revocation. The building official is 
authorized to suspend or revoke a permit issued under the 
provisions of this code wherever the permit is issued in error 
or on the basis of incorrect, inaccurate or incomplete informa- 
tion, or in violation of any of the provisions of this code. 
Nothing in this code limits a local municipality’s ability to 
require application of its own ordinances, or to enforce its 
own ordinances. 


105.7 Placement of permit. The building permit or copy 
shall be kept on the site of the work until the completion of 
the project. The building official may adopt local policies 
approving specific permit and inspection recording methods. 


SECTION 106 
FLOOR AND ROOF DESIGN LOADS 


106.1 Live loads posted. In commercial or industrial build- 
ings, for each floor or portion thereof designed for /ive loads 
exceeding 50 psf (2.40 kN/m?), such design live loads shall 
be conspicuously posted by the owner or the owner's autho- 
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rized agent in that part of each story in which they apply, 
using durable signs. It shall be unlawful to remove or deface 
such notices. 


106.2 Issuance of certificate of occupancy. A certificate of 
occupancy required by Section 111 shall not be issued until 
the floor load signs, required by Section 106.1, have been 
installed. 


106.3 Restrictions on loading. It shall be unlawful to place, 
or cause or permit to be placed, on any floor or roof of a 
building, structure or portion thereof, a /oad greater than is 
permitted by this code. 


SECTION 107 
CONSTRUCTION DOCUMENTS 


107.1 General. Submittal documents consisting of construc- 
tion documents, statement of special inspections, 
geotechnical report and other data shall be submitted in two 
or more sets, or in a digital format where specified by the 
municipality, with each permit application. Where special 
conditions exist, the building official is authorized to require 
additional construction documents be submitted. The 
construction documents shall be prepared by a registered 
design professional where required by ORS 671 and 672. 


Exceptions: 


1. The building official may waive the submission of 
plans, calculations, construction inspection require- 
ments, other data and the related plan review fee if it 
is found that the nature of the work applied for is 
such that review of plans is not necessary to obtain 
compliance with this code. 


2. Plans, specifications, calculations, diagrams and 
other data prepared and designed by an engineer or 
architect licensed by the state to practice as such are 
not required for the following work: 


2.1. The erection, enlargement or alteration of 
any building, or any appurtenance thereto, 
where the resulting building has a ground 
area of 4,000 square feet (372 т?) or less and 
is not more than 20 feet (6096 mm) in height 
from the top surface of the lowest floor to 
the highest interior overhead finish (see ORS 
671.030). 


A detached single-family dwelling; farm 
agricultural building; nonfarm agricultural 
building; or accessory building to a single- 
family dwelling, farm agricultural building, 
or nonfarm agricultural building. 


Alterations or repairs that do not involve the 
structural parts of the building. 


2:2! 


2:3; 


107.2 Construction documents. Construction documents 
shall be in accordance with Sections 107.2.1 through 107.2.8. 


107.2.1 Information on construction documents. 
Construction documents shall be dimensioned and drawn 
on suitable material. Electronic media documents are 
permitted to be submitted where approved by the building 


SCOPE AND ADMINISTRATION 


official. Construction documents shall be of sufficient 
clarity to indicate the location, nature and extent of the 
work proposed and show in detail that it will conform to 
the provisions of this code and relevant laws. Nothing in 
this code limits a local municipality’s ability to require 
application of its own ordinances, or to enforce its own 
ordinances. 


107.2.2 Fire protection system shop drawings. Shop 
drawings, plans, specifications or sketches for the fire 
protection systems shall be submitted to the building offi- 
cial pursuant to the requirements of the state building 
code and ORS Chapter 455 or ORS 479.155 to determine 
compliance with the state building code, including but not 
limited to fire and life safety standards that are part of the 
state building code. Shop drawings, plans, specifications 
or sketches shall be approved prior to the start of system 
installation. Shop drawings shall contain all information as 
required by the referenced installation standards in Chap- 
ter 9. The issuance of permits and inspections shall be the 
authority of the building official to administer under ORS 
Chapter 455. 


107.2.3 Means of egress. The construction documents 
shall show in sufficient detail the location, construction, 
size and character of all portions of the means of egress 
including the path of the exit discharge to the public way 
in compliance with the provisions of this code. In other 
than occupancies in Groups R-2, R-3, and 1-1, the 
construction documents shall designate the number of 
occupants to be accommodated on every floor, and in all 
rooms and spaces. 


107.2.4 Exterior wall envelope. Construction documents 
for all buildings shall describe the exterior wall envelope 
in sufficient detail to determine compliance with this code. 
The construction documents shall provide details of the 
exterior wall envelope as required, including flashing, 
intersections with dissimilar materials, corners, end 
details, control joints, intersections at roof, eaves or para- 
pets, means of drainage, water-resistive barrier and details 
around openings. 


The construction documents shall include manufac- 
turer’s installation instructions that provide supporting 
documentation that the proposed penetration and opening 
details described in the construction documents maintain 
the weather resistance of the exterior wall envelope. The 
supporting documentation shall fully describe the exterior 
wall system that was tested, where applicable, as well as 
the test procedure used. 


107.2.5 Exterior balconies and elevated walking 
surfaces. Where balconies or other elevated walking 
surfaces have weather-exposed surfaces, and the structural 
framing is protected by an impervious moisture barrier, 
the construction documents shall include details for all 
elements of the impervious moisture barrier system. The 
construction documents shall include manufacturer’s 
installation instructions. 


107.2.6 Site plan. The construction documents submitted 
with the application for permit shall be accompanied by a 
site plan showing to scale the size and location of new 


1-8 


construction and existing structures on the site, distances 
from lot lines, the established street grades and the 
proposed finished grades and it shall be drawn in accor- 
dance with an accurate boundary line survey. The building 
official is authorized to waive or modify the requirement 
for a site plan where the application for permit is for alter- 
ation or repair or where otherwise warranted. 


107.2.7 Structural information. The construction docu- 
ments shall provide the information specified in Section 
1603. 


107.3 Examination of documents. The building official 
shall examine or cause to be examined the accompanying 
submittal documents and shall ascertain by such examina- 
tions whether the construction indicated and described is in 
accordance with the requirements of this code and other perti- 
nent laws. Nothing in this code limits a local municipality’s 
ability to require application of its own ordinances, or to 
enforce its own ordinances. 


107.3.1 Approval of construction documents. When the 
building official issues a permit, the construction docu- 
ments shall be approved, in writing or by stamp, as 
“Reviewed for Code Compliance.” One set of construc- 
tion documents so reviewed shall be retained by the 
building official. The other set shall be returned to the 
applicant, shall be kept at the site of work and shall be 
open to inspection by the building official or a duly autho- 
rized representative. Construction documents shall be 
approved in the timelines specified in ORS 455.467. 


107.3.2 Previous approvals. This code shall not require 
changes in the construction documents, construction or 
designated occupancy of a structure for which a lawful 
permit has been heretofore issued or otherwise lawfully 
authorized, and the construction of which has been 
pursued in good faith within 180 days after the effective 
date of this code and has not been abandoned. 


107,3.3 Phased approval. The building official is autho- 
rized to issue a permit for the construction of foundations 
or any other part of a building or structure before the 
construction documents for the whole building or structure 
have been submitted, provided that adequate information 
and detailed statements have been filed complying with 
pertinent requirements of this code. The holder of such 
permit for the foundation or other parts of a building or 
structure shall proceed at the holder’s own risk with the 
building operation and without assurance that a permit for 
the entire structure will be granted. 


107.3.4 Design professional in responsible charge. 
Where it is required that documents be prepared by a 
registered design professional, the building official shall 
be authorized to require the owner or the owner’s autho- 
rized agent to engage and designate on the building permit 
application a registered design professional who shall act 
as the registered design professional in responsible 
charge. If the circumstances require, the owner or the 
owner’s authorized agent shall designate a substitute 
registered design professional in responsible charge who 
shall perform the duties required of the original registered 
design professional in responsible charge. The building 
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official shall be notified in writing by the owner or the 
owner’s authorized agent if the registered design profes- 
sional in responsible charge is changed or is unable to 
continue to perform the duties. 


The registered design professional in responsible 
charge shall be responsible for reviewing and coordinating 
submittal documents prepared by others, including phased 
and deferred submittal items, for compatibility with the 
design of the building. 


107.3.4.1 Deferred submittals. Deferral of апу 
submittal items shall have the prior approval of the 
building official. The registered design professional in 
responsible charge shall list the deferred submittals on 
the construction documents for review by the building 


official. 


Documents for deferred submittal items shall be 
submitted to the registered design professional in 
responsible charge who shall review them and for- 
ward them to the building official with a notation indi- 
cating that the deferred submittal documents have 
been reviewed and found to be in general confor- 
mance to the design of the building. The deferred sub- 
mittal items shall not be installed until the deferred 
submittal documents have been approved by the 
building official. See ORS 455.467(3). 


Two copies of a plot plan for the occupancies listed 
in this section shall be submitted for the placing of pre- 
fabricated structures to show the relationship of all 
adjacent buildings and their exit ways. 


ORS 455.467(1) & (2) are not part of this code but are reprinted 
here for the reader’s convenience: 
455.467 Timelines for approval or disapproval of certain 
specialty code building plans; exceptions; phased permit 
systems; failure to adhere to timelines. 
(1) Except as provided in subsection (2) of this section, for 
specialty code plan reviews of simple low-rise residential 
dwellings, the Department of Consumer and Business Services or 
a municipality that administers a building inspection program 
under ORS 455.148 or 455.150 shall approve or disapprove the 
specialty code building plan: 
(a) For a jurisdiction with a population that is less than 300,000, 
within 10 business days of receiving a complete application, or 
shall implement the process described in ORS 455.465. 
(b) For a jurisdiction with a population that is 300,000 or more, 
shall implement the process described in ORS 455.465. 
(2) The 10-day and 15-day requirements in subsection (1) of this 
section do not apply if: 
(a) The plan requires approval by federal, state or local agencies 
outside the jurisdiction of the issuing agency; 
(b) The plan is for a complex structure that requires additional 
review as determined by the department or municipality; or 
(c) Based on conditions that exist in the affected municipality, the 
Director of the Department of Consumer and Business Services 
authorizes a different plan review schedule as described in a 
building inspection program submitted under ORS 455.148 or 
455.150. 
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(3) For specialty code plan reviews of commercial structures, a 
municipality shall include in its building inspection program 
submitted under ORS 455.148 or 455.150 a process for plan 
review services. The municipality shall include in its program 
detailed reasons supporting the proposed plan review process. 
The plan review services provided by the municipality shall: 

(a) Allow an applicant to defer the submittal of plans for one or 

more construction phases for a commercial construction project 

in accordance with the state building code; and 

(b) Allow an applicant to receive permits for each of the phases 

of a commercial construction project as described in the state 

building code when the plan review for that phase is approved. 
(4) For a phased commercial construction project as described in 
subsection (3) of this section, the municipality shall inform the 
applicant of the detailed plans necessary for each phase of the 
project and the estimated time for initial and phased review of the 
building plans for conformance with the state building code. 
(5) An applicant submitting plans under subsection (3) of this 
section is responsible for ensuring that the project meets all 
specialty code requirements and that the project does not proceed 
beyond the level of approval authorized by the building official. 
(6) A municipality that repeatedly fails to meet the plan review 
period described in this section or otherwise authorized in its 
building inspection program submitted under ORS 455.148 or 
455.150 shall be considered to be engaging in a pattern of 
conduct of failing to provide timely plan reviews under ORS 
455.160. [1999 c.1045 $21; 2001 c.384 $1: 2001 c.573 $13; 
2003 c.675 828] 


107.3.5 Fire and life safety plan review, occupancies to 
be reviewed. ORS 479.155(2) requires submission of 
plans for review and approval of certain occupancies. 


Unless exempted by the Building Codes Division 
through delegation of the fire and life safety plan review 
program, the owner shall submit to the building codes 
administrator two copies (or, where required, an additional 
copy shall be submitted for local government use) of a 
plan or sketch drawn clearly and to scale showing infor- 
mation as set forth in Section 107.3.5.1 for review and 
approval prior to beginning construction or alteration. Fire 
and life safety plan review is required for the following 
occupancies: 


1. Group A occupancies. 


2. Group В occupancies over 4,000 square feet (372 т?) 
or more than 20 feet (6096 mm) in height, or with a 
basement. 


3. Group E occupancies. 


4. Group Е occupancies over 4,000 square feet (372 т?) 
or more than 20 feet (6096 mm) in height, or with a 
basement. 

5. Group Н occupancies over 1,500 square feet (139 m^) 
or more than 20 feet (6096 mm) in height, or with a 
basement. 

6. Group I occupancies. 

7. Group M occupancies over 4,000 square feet (372 m?) 
or more than 20 feet (6096 mm) in height, or with a 
basement. 
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8. Group R, Division 1, 2 and 4 occupancies over 
4,000 square feet (372 п?) or more than 20 feet 
(6096 mm) in height, or with a basement over 1,500 
square feet (139 m°). 


9. Group S, Division 1, 2 and 3 occupancies over 4,000 
square feet (372 m?) or more than 20 feet (6096 mm) 
in height, or with a basement. 


10. Group U occupancies over 4,000 square feet (372 m?) 
or more than 20 feet (6096 mm) in height, or with a 
basement. 


ORS 479.155(2) is not part of this code but is reprinted here for 
the reader's convenience: 

479.155 Plan of proposed construction or alteration; 
declaration of value; approval of plan; effect of approval; rules. 
(2) Prior to construction or alteration of a hospital, public 
building as defined in ORS 479.168, public garage, dry cleaning 
establishment, apartment house, hotel, bulk oil storage plant, 
school, institution as defined in ORS 479.210, or any other 
building or structure regulated by the State Fire Marshal for use 
and occupancy or requiring approval by the State Fire Marshal 
pursuant to statute, the owner shall submit to the director two 
copies of a plan or sketch showing the location of the building or 
structure with relation to the premises, distances, lengths and 
details of construction as the director shall require. A filing is 
not required with respect to any such building or structure in any 
area exempted by order of the State Fire Marshal pursuant to 
ORS 476.030. Approval of the plans or sketches by the director 
is considered approval by the State Fire Marshal and satisfies 
any statutory provision requiring approval by the State Fire 
Marshal. [1965 с.602 $14; 1967 с.417 $20; 1973 с.834 $33; 
1977 с.821 $4: 1987 с.414 $158; 1993 с.744 $116; 1999 с.1082 
$13; 2005 с.22 $364] 


107.3.5.1 Fire and life safety plan review limits. The 
following portions of this code shall be used to review 
the plans submitted under this subsection. (These 
requirements are not intended to apply to structural, 
architectural, light and ventilation, accessibility and 
energy conservation requirements of the code except as 
they affect requirements included on the list.) 


Chapters 1 through 10. 
Chapter 11 (egress). 
Chapter 14. 

Chapter 15. 

Chapter 24. 

Chapter 26. 

Chapters 30 through 32. 
Chapter 34. 

Appendix C. 


107.4 Amended construction documents. Work shall be 
installed in accordance with the approved construction docu- 
ments, and any changes made during construction that are not 
in compliance with the approved construction documents 
shall be resubmitted for approval as an amended set of 
construction documents. 


107.5 Retention of construction documents. One set of 
approved construction documents shall be retained by the 
building official for a period of not less than dictated by 
OAR 166-150-0020 where a county has jurisdiction; OAR 
166-200-0250 where the city has jurisdiction; and OAR 
166-300 where the State of Oregon has jurisdiction. One set 
of approved plans and specifications shall be returned to the 
applicant and said set shall be kept on the site of the build- 
ing or work at all times during which the work authorized 
thereby is in progress. 


ORS 455.020(2) is not part of this code but is reprinted here for 
the reader’s convenience: 


455.020(2) Purpose: scope of application; exceptions; scope of 
rules; fees by rule. 

(2) The rules adopted pursuant to this chapter shall include 
structural standards; standards for the installation and use of 
mechanical, heating and ventilating devices and equipment; and 
standards for prefabricated structures; and shall, subject to ORS 


455.210, prescribe reasonable fees for the issuance of building 
permits and similar documents, inspections and plan review 
services by the Department of Consumer and Business Services. 
The department may also establish, by rule, the amount of any fee 
pertaining to the state building code or any specialty code that is 
authorized by statute, but for which an amount is not specified by 
statute. [Formerly 456.755; 1991 с.227 $2; 1991 с.310 $2; 1995 
с.304 $1; 1995 с.400 55; 1999 с.1045 $13; 1999 с.1082 $11; 
2001 с.710 $8] 


ЗЕСТЮМ 108 
TEMPORARY STRUCTURES AND USES 


108.1 General. The building official is authorized to issue a 
permit for temporary structures and temporary uses. Such 
permits shall be limited as to time of service, but shall not be 
permitted for more than 180 days. The building official is 
authorized to grant extensions for demonstrated cause. See 
Chapter 31 for additional requirements. Tents and other 
membrane structures erected for a period of less than 180 
days are regulated by the fire official. 


108.2 Conformance. Temporary structures and uses shall 
comply with the requirements in Section 3103. 


108.3 Termination of approval. The building official is 
authorized to terminate such permit for a temporary structure 
or use and to order the temporary structure or use to be 
discontinued. 


SECTION 109 
FEES 


109.1 Payment of fees. A permit shall not be valid until the 
fees prescribed by law have been paid, nor shall an amend- 
ment to a permit be released until the additional fee, if any, 
has been paid. 
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‚| 109.2 Schedule of permit fees. Where a permit is required, a 


fee for each permit shall be paid as required, in accordance with 
the schedule as established by the municipality, under authority 
of ORS 455.020 and 455.210 or as set forth in OAR Chapter 
918, Division 460, where the State of Oregon has jurisdiction. 


ORS 455.210(3)(а) is not part of this code but is reprinted for the 
reader’s convenience: 


ORS 455.210 Fees; appeal of fees; surcharge; reduced fees; rules. 
(3)(a) A municipality may adopt by ordinance or regulation such 
fees as may be necessary and reasonable to provide for the 
administration and enforcement of any specialty code or codes 
for which the municipality has assumed responsibility under 
ORS 455.148 or 455.150. A municipality shall give the director 
notice of the proposed adoption of a new or increased fee under 


this subsection. The municipality shall give the notice to the 
director at the time the municipality provides the opportunity for 
public comment under ORS 294.160 regarding the fee or, if the 
proposed fee is contained in an estimate of municipal budget 
resources, at the time notice of the last budget meeting is 
published under ORS 294.426. [Subsections (1) to (5) formerly 
456.760; subsection (6) enacted as 1987 с.604 §6; 1997 с.856 
$1; 1999 с.432 51; 1999 с.1045 $24; 1999 с.1082 $9; 2001 
с.573 $9; 2001 с.673 $1; 2005 с.193 $1; 2005 с.833 53; 2007 
с.69 $5; 2011 с.473 $29] 


109.2.1 Plan review fees. Where construction documents 
are required by Section 107.1, a plan review fee shall be 
paid at the time of submittal. The plan review fee shall be 
a percentage of the building permit fee as established 
under Section 109.2. Additionally, the fee for a fire and 
life safety plan review, as required by Section 107.3.5, 
shall be a percentage of the building permit fee established 
under Section 109.2. 


The plan review fees specified in this section are sepa- 
rate from the permit fees specified in Section 109.2 and 
are in addition to the permit fees. The state surcharge is 
not applied to plan review fees. 


Where submitted construction documents are incomplete 
or changed so as to require additional plan review, a fee 
shall be charged according to the rate established by the 
municipality. Where the project includes deferred submit- 
tals, as defined in Section 107.3.4.2, an additional plan 
review fee shall be charged according to the rate established 
by the municipality in accordance with OAR 918-050-0170. 


109.3 Building permit valuations. Structural building per- 


mit valuations shall be based on the Uniform Fee Methodolo- 
gies established by OAR 918-050-0100. 


Exception: Work exempted by Section 105.2. 


OAR 918-050-0100 is not part of this code but is reprinted here 
for the reader’s convenience. 
Uniform Fee Methodology 
918-050-0100 Statewide Fee Methodologies for Residential 


and Commercial Permits 


(2) Commercial construction permit fees shall be calculated using 
the following methodologies: 

(a) A plumbing permit fee shall be calculated based on the 
number of fixtures and footage of piping, with a set minimum fee. 
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(b) A mechanical permit fee shall be calculated based on the value 
of the mechanical equipment and installation costs and applied to 
the municipality’s fee schedule with a set minimum fee. 

(c) A structural permit fee shall be calculated by applying the 
valuation to the municipality’s fee schedule with a minimum set 
fee. Valuation shall be the greater of either: 

(A) The valuation based on the ICC Building Valuation Data 
Table current as of April 1 of each year, using the occupancy and 
construction type as determined by the building official, 
multiplied by the square footage of the structure; or (B) The value 
as stated by the applicant. (C) When the construction or 
occupancy type does not fit the ICC Building Valuation Data 
Table, the valuation shall be determined by the building official 
with input from the applicant. 

Stat. Ашћ.: ORS 455.048 & 455.055 


Stats. Implemented; ORS 455.046 & 455.055 


109.4 Work commencing before permit issuance. Any 
person who commences any work before obtaining the neces- 
sary permits shall be subject to an investigation fee. The 
amount of the investigative fee shall be the average or actual 
additional cost of ensuring that a building or structure is in 
conformance with this code and shall be in addition to the 
required permit fees. 


ORS 455.058 is not part of this code but is reprinted here for the 
reader’s convenience: 

455.058 Investigation fee for work commenced without 
permit; rules, 

(1) Except as provided in subsection (2) of this section, the 
Department of Consumer and Business Services, or a municipality 
administering and enforcing a building inspection program, may 
assess an investigation fee against a person that is required to obtain 
a permit for work on the electrical, gas, mechanical, elevator, 
boiler, plumbing or other systems of a building or structure if the 
work is commenced before the permit required for the work is 
obtained. The amount of the investigation fee shall be the average 
or actual additional cost of ensuring that a building, structure or 
system is in conformance with state building code requirements 
that results from the person not obtaining a required permit before 
work for which the permit is required commences. 

(2) This section does not apply to: (a) An emergency repair 
required for health, safety, the prevention of property damage or 
the prevention of financial harm if the required building permit 
for the repair is obtained no later than five business days after 
commencement of the repair; or (b) Any project for which 
construction, alteration, repair, maintenance or installation in a 
building or structure prior to obtaining a permit is expressly 
authorized by law. 

(3) The department may adopt rules and establish policies and 
procedures for use by the department or municipalities in 
assessing an investigation fee under this section. [2013 с.324 $2] 


109.5 Related fees. The payment of the fee for the construc- 
tion, alteration, removal or demolition for work done in 
connection to or concurrently with the work authorized by a 
building permit shall not relieve the applicant or holder of the 
permit from the payment of other fees that are prescribed by 
law. 


109.6 Refunds. The building official is authorized to estab- 
lish a refund policy. 
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SECTION 110 
INSPECTIONS 


110.1 General. Construction or work for which a permit is 
required shall be subject to inspection by the building official 
and such construction or work shall remain visible and able to 
be accessed for inspection purposes until approved. Approval 
as a result of an inspection shall not be construed to be an 
approval of a violation of the provisions of this code or of 
other laws. Inspections presuming to give authority to violate 
or cancel the provisions of this code or of other laws shall not 
be valid. It shall be the duty of the owner or the owner’s 
authorized agent to cause the work to remain visible and able 
to be accessed for inspection purposes. Neither the building 
official nor the municipality shall be liable for expense 
entailed in the removal or replacement of any material 
required to allow inspection. Nothing in this code limits a 
local municipality’s ability to require application of its own 
ordinances, or to enforce its own ordinances. 


110.2 Preliminary inspection. Before issuing a permit, the 
building official is authorized to examine or cause to be 
examined buildings, structures and sites for which an applica- 
tion has been filed. 


110.3 Required inspections. The building official, upon 
notification, shall make the inspections set forth in Sections 
110.3.1 through 110.3.12. The building official may adopt 
local policies approving specific inspection recording 
methods. 


110.3.1 Footing and foundation inspection. Footing and 
foundation inspections shall be made after excavations for 
footings are complete and any required reinforcing steel is 
in place. For concrete foundations, any required forms 
shall be in place prior to inspection. Materials for the foun- 
dation shall be on the job, except where concrete is ready 
mixed in accordance with ASTM C94, the concrete need 
not be on the job. 


110.3.2 Concrete slab and under-floor inspection. 
Concrete slab and under-floor inspections shall be made 
after in-slab or under-floor reinforcing steel and building 
service equipment, conduit, piping accessories and other 
ancillary equipment items are in place, but before any 
concrete is placed or floor sheathing installed, including 
the subfloor. 


110.3.3 Lowest floor elevation. In flood hazard areas, 
upon placement of the /owest floor, including the base- 
ment, and prior to further vertical construction, the 
elevation certification required in Section 1612.4 shall be 
submitted to the building official as required for building 
code administration and to the flood plain administrator in 
the management of any NFIP requirements. 


110.3.4 Frame inspection. Framing inspections shall be 
made after the roof deck or sheathing, all framing, fire- 
blocking and bracing are in place and pipes, chimneys and 
vents to be concealed are complete and the rough electri- 
cal, plumbing, heating wires, pipes and ducts are 
approved. 


110.3.5 Types IV-A, IV-B and IV-C connection protec- 
tion inspection. In buildings of Types IV-A, IV-B and IV- 
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C construction, where connection fire-resistance ratings 
are provided by wood cover calculated to meet the require- 
ments of Section 2304.10.1, inspection of the wood cover 
shall be made after the cover is installed, but before any 
other coverings or finishes are installed. 


110.3.6 Lath, gypsum board and gypsum panel prod- 
uct inspection. Lath, gypsum board and gypsum panel 
product inspections shall be made after lathing, gypsum 
board and gypsum panel products, interior and exterior, 
are in place, but before any plastering is applied or gypsum 
board and gypsum panel product joints and fasteners are 
taped and finished. 


Exception: Gypsum board and gypsum panel products 
that are not part of a fire-resistance-rated assembly or a 
shear assembly. 


110.3.7 Weather-exposed balcony and walking surface 
waterproofing. Where balconies or other elevated walk- 
ing surfaces have weather-exposed surfaces, and the 
structural framing is protected by an impervious moisture 
barrier, all elements of the impervious moisture barrier 
system shall not be concealed until inspected and 
approved. 


Exception: Where special inspections are provided in 
accordance with Section 1705.1.1, Item 3. 


110.3.8 Fire- and smoke-resistant penetrations. Protec- 
tion of joints and penetrations in fire-resistance-rated 
assemblies, smoke barriers and smoke partitions shall not 
be concealed from view until inspected and approved. 


110.3.9 Energy efficiency inspections. Inspections shall 
be made to determine compliance with Chapter 13 and shall 
include, but not be limited to, inspections for: envelope 
insulation R- and U-values, fenestration U-value, duct 
system R-value, and HVAC and water-heating equipment 
efficiency. 


110.3.10 Other inspections. In addition to the inspections 
specified in Sections 110.3.1 through 110.3.9, the building 
official is authorized to make or require other inspections 
of any construction work to ascertain compliance with the 
provisions of this code and other laws that are enforced by 
the municipality. 


110.3.11 Special inspections. For special inspections, see 
Chapter 17. 


110.3.12 Final inspection. The final inspection shall be 
made after all work required by the building permit is 
completed. 


110.3.13 Radon mitigation inspections. Where radon 
mitigation systems are required by Section 1811 or 1812, 
or both, inspections shall be provided in accordance with 
the methods and frequency prescribed in this section. 


110.3.13.1 Inspection of subfloor preparation. In 
conjunction with the “concrete slab and under-floor 
inspection” required by Section 110.3.2, the building 
official shall conduct subfloor preparation inspections, 
Such inspections shall be made after the placement of 
the gas-permeable layer in accordance with the compli- 
ance method selected in Section 1811.2.1 or 1812, or 
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both. Depending on the method of construction, inspec- 
tions shall include, but not be limited to: 


1. Aggregate type and placement. 
2. Sand type and placement. 

3. Geotextile fabric placement. 

4 


. Gas conveyance piping system placement in 
accordance with Section 1811.3.4. 


5. Radon suction pits, including plenum boxes, col- 
lection pits, etc. 


6. Preparations for installation of subslab soil 
exhaust ducts. 


7. Other inspections as required by the building offi- 
cial to ensure compliance with selected alternate 
methods or engineered systems. 


110.3.13.2 Inspection of walls in contact with soil 
gas. For designs incorporating walls in contact with 
soil gas, the building official shall conduct inspections 
for compliance with Section 1811.2.4. This inspection 
shall be made in conjunction with the “footing and 
foundation inspection" required by Section 110.3.1. 


110.3.13.3 Inspection of subslab soil exhaust system 
duct (SSESD). In conjunction with the *frame inspec- 
tion" required by Section 110.3.4, the building official 
shall conduct SSESD inspections. Such inspections 
shall be made after the placement and identification of 
all SSESDs as required by Sections 1811.2.5 and 
1812.3.7, and where an active soil depressurized 
system is selected in accordance with Section 1811.3.2. 


110.3.13.4 Inspection of SSESD blower—active soil 
depressurization systems (ASD). In conjunction with 
the “final inspection” required by Section 110.3.12, the 
building official shall conduct ASD SSESD blower 
inspections. Such inspections shall be made after the 
installation of SSESD blowers in accordance with 
Section 1811.3.3. 


110.4 Inspection agencies. The building official is autho- 
rized to accept reports of approved inspection agencies, 
provided that such agencies satisfy the requirements as to 
qualifications and reliability. 


110.5 Inspection requests. It shall be the duty of the holder 
of the building permit or their duly authorized agent to notify 
the building official when work is ready for inspection. It 
shall be the duty of the permit holder to provide access to and 
means for inspections of such work that are required by this 
code. 


110.6 Approval required. Work shall not be done beyond 
the point indicated in each successive inspection without first 
obtaining the approval of the building official. The building 
official, upon notification, shall make the requested inspec- 
tions and shall either indicate the portion of the construction 
that is satisfactory as completed, or notify the permit holder 
or the permit holder's agent wherein the same fails to comply 
with this code. Any portions that do not comply shall be 
corrected and such portion shall not be covered or concealed 
until authorized by the building official. 
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SECTION 111 
CERTIFICATE OF OCCUPANCY 


Under state authority, buildings occupied without a valid 
certificate of occupancy or permit are under the enforcement 
authority of the Office of State Fire Marshal. 


Local programs should ensure that adequate local ordinances have 
been adopted allowing for enforcement action where a certificate 
of occupancy was not issued or where a permit was not requested. 


111.1 Change of occupancy. A building or structure shall 
not be used or occupied in whole or in part, and a change of 
occupancy of a building or structure or portion thereof shall 
not be made, until the building official has issued a certificate 
of occupancy therefor as provided herein. Issuance of a certif- 
icate of occupancy shall not be construed as an approval of a 
violation of the provisions of this code. Certificates presum- 
ing to give authority to violate or cancel the provisions of this 
code or other laws shall not be valid. 


Exception: Certificates of occupancy are not required for 
work exempt from permits in accordance with Section 
105.2. 


111.2 Certificate issued. After the building official inspects 
the building or structure and does not find violations of the 
provisions of this code or other laws that are enforced by the 
municipality, the building official shall issue a certificate of 
occupancy that contains the following: 


1. The building permit number. 
2. The address of the structure. 


3. The name and address of the owner or the owner's 
authorized agent. 


4. A description of that portion of the structure for which 
the certificate is issued. 


5. A statement that the described portion of the structure 
has been inspected for compliance with the require- 
ments of this code for the occupancy, division of 
occupancy and the use for which the proposed occu- 
pancy is classified. 


6. The name of the building official. 
7. The edition of the code under which the permit was 
issued. 
8. The use and occupancy, in accordance with the provi- 
sions of Chapter 3. 
9. The type of construction as defined in Chapter 6. 
10. The design occupant load. 
11. Where an automatic sprinkler system is provided, 
whether the sprinkler system is required. 
12. Any special stipulations and conditions of the build- 
ing permit. 


111.3 Temporary occupancy. The building official is autho- 
rized to issue a temporary certificate of occupancy before the 
completion of the entire work covered by the permit, 
provided that such portion or portions shall be occupied 
safely. The building official shall set a time period during 
which the temporary certificate of occupancy is valid. 
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111.4 Revocation. The building official is authorized to 
suspend or revoke a certificate of occupancy or completion 
issued under the provisions of this code, in writing, wherever 
the certificate is issued in error, or on the basis of incorrect 
information supplied, or where it is determined that the build- 
ing or structure or portion thereof is in violation of the 
provisions of this code. Nothing in this code limits a local 
municipality’s ability to require application of its own ordi- 
nances, or to enforce its own ordinances. 


SECTION 112 
SERVICE UTILITIES 


Not adopted by the State of Oregon, Building Codes Division, as 
part of this code. 

Municipalities may have independent local authority regarding 
service utilities. 


SECTION 113 
MEANS OF APPEALS 


113.1 General. The local municipality shall establish a 
process to review appeals of determinations made by the 
building official regarding any provision of the specialty 
codes the municipality administers and enforces, to include a 
method to identify the local building official or designee and 
to notify a permit applicant of the provisions of ORS 
455.475. See OAR 918-020-0090(1)(c). 


Where there are practical difficulties in establishing a local 
appeals board, appeals filed under the provisions of ORS 
455.475 shall satisfy this requirement. 


113.2 Limitations on authority. An application for appeal 
shall be based on a claim that the true intent of this code or 
the rules legally adopted thereunder have been incorrectly 
interpreted, the provisions of this code do not fully apply or 
an equivalent or better form of construction is proposed. An 
appeals board, where appointed, shall not have authority to 
waive requirements of this code or interpret the administra- 
tion of this code. 


113.3 Qualifications. An appeals board, where appointed, 
shall consist of members who are qualified by experience and 
training to pass on matters pertaining to building 
construction. 


113.4 Alternative appeal process. ORS 455.475 provides an 
alternative appeal process to any established by a local 
municipality. An applicant for a building permit may choose 
to appeal a building official 's decision regarding a particular 
specialty code to a local appeals board or directly to the 
appropriate specialty code program chief. 


Note: Forms for filing an appeal under ORS 455.475 are available 
online at: Oregon. gov/bed. 
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ORS 455.475 is not part of this code but is reprinted here for the 
reader’s convenience: 


455.475. Appeal of decision of building official. 


(1) An applicant for a building permit may appeal a decision 
made by a building official under authority established pursuant 
to ORS 455.148, 455.150 or 455.467. The following apply to an 
appeal under this subsection: 


(a) An appeal regarding the interpretation or application of a 
particular specialty code provision shall be made first to the 
appropriate specialty code chief inspector of the Department of 
Consumer and Business Services. The decision of the department 
chief inspector may be appealed to the appropriate advisory board. 
The decision of the advisory board may only be appealed to the 
Director of the Department of Consumer and Business Services if 
codes in addition to the applicable specialty code are at issue. 


(b) If the appropriate advisory board determines that a decision by 
the department chief inspector is a major code interpretation, then 
the inspector shall distribute the decision in writing to all 
applicable specialty code public and private inspection authorities 
in the state. The decision shall be distributed within 60 days after 
the board’s determination, and there shall be no charge for the 
distribution of the decision. As used in this paragraph, a “major 
code interpretation” means a code interpretation decision that 
affects or may affect more than one job site or more than one 
inspection jurisdiction. 

(2) Except as provided in subsection (1) of this section, an 
applicant for a building permit may appeal the decision of a 
building official on any matter relating to the administration and 
enforcement of this chapter to the department. The appeal must be 
in writing. A decision by the department on an appeal filed under 
this subsection is subject to judicial review as provided in ORS 
183.484. 

(3) If an appeal is made under this section, an inspection authority 
shall extend the plan review deadline by the number of days it 
takes for a final decision to be issued for the appeal. [1999 
c.1045] 


SECTION 114 
VIOLATIONS 


114.1 Prohibited acts. Prohibited acts are as described in 
ORS 455.450. 


ORS 455.450 is not part of this code but is reprinted here for the 
reader’s convenience: 

455.450 Prohibited acts. A person may not: 

(1) Violate, or procure or assist in the violation of, any final order 
the Director of the Department of Consumer and Business Services, 
an advisory board, a state administrative officer or any local 
appeals board, building official or inspector, concerning the 
application of the state building code in a particular case or 
concerning a license, certificate, registration or other authorization. 
(2) Engage in, or procure or assist any other person to engage in, 
any conduct or activity for which a permit, label, license, 
certificate, registration or other formal authorization is required 
by any specialty code, any provision of ORS 446.003 to 446.200, 
446.225 to 446.285, 446.395 to 446.420, 446.566 to 446.646, 
446.666 to 446.746, 479,510 to 479.945, 479.950 and 480.510 to 
480.670, this chapter or ORS chapter 447, 460 or 693 or any rule 
adopted or order issued for the administration and enforcement of 
these provisions without first having obtained such permit, label, 
license, certificate, registration or other formal authorization. 
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(3) Violate, or procure or assist in the violation of, any standard, 
specification, requirement, prohibition or other technical 


provision set forth in the state building code or an applicable local 
building code or in any rule or order of the Department of 


Consumer and Business Services, an advisory board, a local 
governing body or local building official. [Formerly 456.885 (1); 
2007 с.306 $3] 


114.2 Notice of violation. The building official is authorized 
to serve a notice of violation or order on the person responsi- 
ble for the construction, reconstruction, alteration and repair 
of a building or structure in violation of the provisions of this 
code, or in violation of a permit or certificate issued under the 
provisions of this code. Such order shall direct the discontinu- 
ance of the illegal action or condition and the abatement of 
the violation. 


114.3 Prosecution of violation. If the notice of violation is 
not complied with promptly, the building official is autho- 
rized to request the legal counsel of the municipality to 
institute the appropriate proceeding at law. 


114.4 Violation penalties. Any person who violates a provi- 
sion of this code or fails to comply with any of the 
requirements thereof or who erects, constructs, alters or 
repairs a building or structure in violation of the approved 
construction documents or directive of the building official, 
or of a permit or certificate issued under the provisions of this 
code, shall be subject to penalties as prescribed by law. 


114.5 Penalties. Penalty amounts other than those described in 
Section 109.4 are limited by ORS 455.895. Local authority to 
levy penalties is limited to violations of code application only. 


ORS 455.895 is not part of this code but is reprinted here for the 
reader's convenience: 

455.895 Civil penalties. 

(2) The Department of Consumer and Business Services, or an 
appropriate advisory board, if any, may at its discretion impose a 
civil penalty against any person who violates the state building code 
ог ORS 446.003 to 446.200, 446.225 to 446.285, 446.395 to 
446.420, 446.566 to 446.646, 446.666 to 446.746, 479.510 to 
479.945, 479.950 or 480.510 to 480.670, or this chapter or ORS 
chapter 447, 460 or 693, or any rule adopted or order issued for the 
administration and enforcement of those statutes. Except as provided 
in subsections (3), (4) and (9) of this section or ORS 446.995, a civil 
penalty imposed under this section must be in an amount determined 
by the appropriate advisory board or the department of not more than 
$5,000 for each offense or, in the case of a continuing offense, not 
more than $1,000 for each day of the offense. 


(3) Each violation of ORS 446.003 to 446.200 or 446.225 to 
446.285, or any rule or order issued under ORS 446.003 to 
446.200 or 446.225 to 446.285, constitutes a separate violation 
with respect to each manufactured structure or with respect to 
each failure or refusal to allow or perform an act required thereby. 
except that the maximum civil penalty may not exceed $1 million 
for any related series of violations occurring within one year from 
the date of the first violation. 

(4) The department may impose a civil penalty of not more than 
$25,000 against a public body responsible for administering and 
enforcing a building inspection program. As used in this 
subsection, *public body" has the meaning given that term in 
ORS 174.109. 
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(5) The maximum penalty established by this section for a 
violation may be imposed only upon a finding that the person has 
engaged in a pattern of violations. The department, by rule, shall 
define what constitutes a pattern of violations. Except as provided 
in subsections (1) and (10)of this section, moneys received from 
any civil penalty under this section are appropriated continuously 
for and shall be used by the department for enforcement and 
administration of provisions and rules described in subsection (2) 
of this section. 

(6) Civil penalties under this section shall be imposed as provided 
in ORS 183.745. 

(7) A civil penalty imposed under this section may be remitted or 
reduced upon such terms and conditions as the department or the 
appropriate advisory board considers proper and consistent with 
the public health and safety. In any judicial review of a civil 
penalty imposed under this section, the court may, in its 
discretion, reduce the penalty. 

(8) Any officer, director, shareholder or agent of a corporation, or 
member or agent of a partnership or association, who personally 
participates in or is an accessory to any violation by the 
partnership, association or corporation of a provision or rule 
described in subsection (2) of this section is subject to the 
penalties prescribed in this section. 

(9) an addition to the civil penalty set forth in subsection (1) or (2) 
of this section, any person who violates a provision or rule 
described in subsection (2) of this section may be required by the 
department or the appropriate advisory board to forfeit and pay to 
the General Fund of the State Treasury a civil penalty in an 
amount determined by the department or advisory board that does 
not exceed five times the amount by which such person profited 
in any transaction that violates a provision or rule described in 
subsection (2) of this section. 

(10) If a civil penalty is imposed for a violation of a provision of 
ORS 446.566 to 446.646 and the violation relates to a filing or 
failure to file with a county assessor functioning as agent of the 
department, the department, after deducting an amount equal to 
the department’s procedural, collection and other related costs 
and expenses, shall forward one-half of the remaining civil 
penalty amount to the county in which the manufactured structure 
is located at the time of the violation. [1991 с.792 $4; 1991 с.734 
$111; 1999 с.1045 $19; 2001 с.411 $21; 2003 с.14 $286; 2003 
с.655 $76; 2007 с.549 $6; 2007 с.898 $1; 2013 с.324 $11] 


SECTION 115 
STOP WORK ORDER 


Not adopted by the State of Oregon, Building Codes Division, as 
part of this code. A municipality may have authority outside of 
this code to regulate these matters locally, where not preempted. 


SECTION 116 
UNSAFE STRUCTURES AND EQUIPMENT 


Not adopted by the State of Oregon, Building Codes Division, as 
part of this code. A municipality may have authority outside of 


this code to regulate these matters locally, where not preempted. 
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CHAPTER 2 
DEFINITIONS 


SECTION 201 
GENERAL 


201.1 Scope. Unless otherwise expressly stated, the follow- 
ing words and terms shall, for the purposes of this code, have 
the meanings shown in this chapter. 


201.2 Interchangeability. Words used in the present tense 
include the future; words stated in the masculine gender 
include the feminine and neuter; the singular number includes 
the plural and the plural, the singular. 


201.3 Terms defined in other codes. Where terms are not 
defined in this code and are defined in the Energy Code, Fuel 
Gas Code, Mechanical Code or Plumbing Code, such terms 
shall have the meanings ascribed to them as in those codes. 


201.4 Terms not defined. Where terms are not defined 
through the methods authorized by this section, such terms 
shall have ordinarily accepted meanings such as the context 
implies. Words of common usage are given their plain, natu- 
ral and ordinary meanings. Words that have well-defined 
legal meanings are given those meanings. 


SECTION 202 
DEFINITIONS 


24-HOUR BASIS, The actual time that a person is an occu- 
pant within a facility for the purpose of receiving care. It shall 
not include a facility that is open for 24 hours and is capable 
of providing care to someone visiting the facility during any 
segment of the 24 hours. 


AAC MASONRY. Masonry made of autoclaved aerated 
concrete (AAC) units, manufactured without internal rein- 
forcement and bonded together using thin- or thick-bed 
mortar. 


ACCESSIBLE. A site, building, facility or portion thereof 
that complies with Chapter 11. 


ACCESSIBLE MEANS OF EGRESS. A continuous and 
unobstructed way of egress travel from any accessible point in 
a building or facility to a public way. 


ACCESSIBLE ROUTE. A continuous, unobstructed path 
that complies with Chapter 11. 


ACCESSIBLE SPACE. A space that complies with Chap- 
ter 11. 


ACCESSIBLE UNIT. A dwelling unit or sleeping unit that 
complies with this code and the provisions for Accessible units 
іп ICC A117.1. 


ACCREDITATION BODY. An approved, third-party orga- 
nization that is independent of the grading and inspection 
agencies, and the lumber mills, and that initially accredits and 
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subsequently monitors, on a continuing basis, the competency 
and performance of a grading or inspection agency related to 
carrying out specific tasks. 


ADDITION. An extension or increase in floor area, number 
of stories or height of a building or structure. 


ADHERED MASONRY VENEER. Veneer secured and 
supported through the adhesion of an approved bonding mate- 
rial applied to an approved backing. Type and spacing of 
fasteners shall be noted on construction documents. 


ADJACENT ROOF PLANE. See “Solar roof plane.” 


ADOBE CONSTRUCTION. Construction in which the 
exterior /oad-bearing and nonload-bearing walls and parti- 
tions are of unfired clay masonry units, and floors, roofs and 
interior framing are wholly or partly of wood or other 
approved materials. 


Adobe, stabilized. Unfired clay masonry units to which 
admixtures, such as emulsified asphalt, are added during 
the manufacturing process to limit the units' water absorp- 
tion so as to increase their durability. 


Adobe, unstabilized. Unfired clay masonry units that do 
not meet the definition of *Adobe, stabilized. 


ADULT FOSTER HOME. See ORS 443.705(1). 


AEROSOL CONTAINER. A metal can or plastic container 
up to a maximum size of 33.8 fluid ounces (1000 ml), or a 
glass bottle up to a maximum size of 4 fluid ounces (118 ml), 
designed and intended to dispense an aerosol. 


AEROSOL COOKING SPRAY PRODUCTS. Aerosol 
cooking spray products are those aerosol products designed to 
deliver a vegetable oil or a solid or nonflammable liquid to 
reduce sticking on cooking and baking surfaces, or to be 
applied to food, or both. These products have a chemical heat 
of combustion that is greater than 8,600 Btu/Ib (20 kJ/g) and 
contain not more than 18 percent by weight of flammable 
propellant. 


AEROSOL PRODUCT. A combination of a container, a 
propellant and a material that is dispensed. Aerosol products 
shall be classified by means of the calculation of their chemi- 
cal heats of combustion and shall be designated Level 1, Level 
2 or Level 3. 


Level 1 aerosol products. Those with a total chemical heat 
of combustion that is less than or equal to 8,600 British 
thermal units per pound (Btu/Ib) (20 kJ/g). 


Level 2 aerosol products. Those with a total chemical heat 
of combustion that is greater than 8,600 Btu/Ib (20 kJ/g), 
but less than or equal to 13,000 Btu/Ib (30 kJ/g). 


Level 3 aerosol products. Those with a total chemical heat 
of combustion that is greater than 13,000 Btu/Ib (30 kJ/g). 


AEROSOL PRODUCT WAREHOUSE. A building used 
for warehousing aerosol products. 
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DEFINITIONS 


AFFECTED BUILDINGS. See ORS 447.210(1). 


ORS 447.210(1) is not a part of this code but is reprinted here for 
the reader’s convenience: 


447.210 Definitions. (1) “Affected buildings” includes any place of 
public accommodations and commercial facilities designed, 
constructed and altered in compliance with the accessibility standards 
established by the Americans with Disabilities Act. “Affected 
buildings” also includes any government building that is subject to 
Title П of the Americans with Disabilities Act. “Affected buildings” 
also includes private entities, private membership clubs and churches 
that have more than one floor level and more than 4,000 square feet 
in ground area or that are more than 20 feet in height, measured from 
the top surface of the lowest flooring to the highest interior overhead 
finish of the building. [1971 с.230 $2; 1973 с.539 $1; 1975 с.675 
$35; 1979 с.133 $1; 1987 с.414 $27; 1987 с.604 $12; 1989 с.224 
$109; 1991 с.67 $122; 1993 с.503 $1; 1993 с.744 $74; 1995 с.307 
$1; 2011 с.488 51) 


AGGREGATE. In roofing, crushed stone, crushed slag ог 
water-worn gravel used for surfacing for roof coverings. 


AGRICULTURAL BUILDING. See ORS 455.315 and 
Appendix C. 


AGRO-INDUSTRIAL. A facility, or portion thereof, hous- 
ing operations involving the transforming of raw agricultural 
products into intermediate or consumable products. 


AIR-INFLATED STRUCTURE. A structure that uses air- 
pressurized membrane beams, arches or other elements to 
enclose space. Occupants of such a structure do not occupy the 
pressurized area used to support the structure. 


AIR-SUPPORTED STRUCTURE. A structure wherein the 
shape of the structure is attained by air pressure and occupants 
of the structure are within the elevated pressure area. Air- 
supported structures are of two basic types: 


Double skin. Similar to a single skin, but with an attached 
liner that is separated from the outer skin and provides an 
airspace which serves for insulation, acoustic, aesthetic or 
similar purposes. 

Single skin. Where there is only the single outer skin and 
the air pressure is directly against that skin. 


AISLE. An unenclosed exit access component that defines 
and provides a path of egress travel. 


AISLE ACCESSWAY. That portion of an exit access that 
leads to an aisle. 


ALARM, NUISANCE. See “Nuisance alarm.” 


ALARM DEVICE, MULTIPLE STATION. See “Ми - 
ple-station alarm device.” 


ALARM NOTIFICATION APPLIANCE. A fire alarm 
system component such as a bell, horn, speaker, light or text 
display that provides audible, tactile or visible outputs, or any 
combination thereof. 


ALARM SIGNAL. A signal indicating an emergency requir- 
ing immediate action, such as a signal indicative of fire. 


ALARM VERIFICATION FEATURE. A feature of auto- 
matic fire detection and alarm systems to reduce unwanted 
alarms wherein smoke detectors report alarm conditions for a 
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minimum period of time, or confirm alarm conditions within 
a given time period, after being automatically reset, in order to 
be accepted as a valid alarm-initiation signal. 


е 


ALLOWABLE STRESS DESIGN (ASD). А method of | | 


proportioning structural members, such that elastically 
computed stresses produced in the members by nominal loads 
do not exceed specified allowable stresses (also called “work- 
ing stress design”). 


ALTERATION. Any construction or renovation to an exist- 
ing structure other than repair or addition. 


ALTERNATING TREAD DEVICE. A device that has a 
series of steps between 50 and 70 degrees (0.87 and 1.22 rad) 
from horizontal, usually attached to a center support rail in an 
alternating manner so that the user does not have both feet on 
the same level at the same time. 


AMBULATORY CARE FACILITY. Buildings or portions 
thereof used to provide medical, surgical, psychiatric, nursing 
or similar care on a less than 24-hour basis to persons who are 
rendered incapable of self-preservation by the services 
provided or staff has accepted responsibility for care recipi- 
ents already incapable. 


AMERICANS WITH DISABILITIES ACT. See ORS 
447.210(2). 


ANCHOR. Metal rod, wire or strap that secures masonry to 
its structural support. 


ANCHOR BUILDING. An exterior perimeter building of a 
group other than H having direct access to a covered or open 
mall building but having required means of egress indepen- 
dent of the mall. 


ANCHORED MASONRY VENEER. Veneer secured with 
approved mechanical fasteners to an approved backing. 


ANNULAR SPACE. The opening around the penetrating 
item. 


ANNUNCIATOR. A unit containing one or more indicator 
lamps, alphanumeric displays or other equivalent means in 
which each indication provides status information about a 
circuit, condition or location. 


APPROVED. Acceptable to the building official. 


APPROVED AGENCY. An established and recognized 
agency that is regularly engaged in conducting tests, furnish- 
ing inspection services or furnishing product certification 
where such agency has been approved by the building official. 


APPROVED FABRICATOR. An established and qualified 
person, firm or corporation approved by the building official 
pursuant to Chapter 17 of this code. 


APPROVED FIELD EVALUATION FIRM. An organiza- 
tion primarily established for purposes of testing to approved 
standards and approved by the local municipality. 


APPROVED SOURCE. An independent person, firm or 
corporation, approved by the building official, who is compe- 
tent and experienced in the application of engineering 
principles to materials, methods or systems analyses. 


ARCHITECTURAL BARRIER. See ORS 447.210(3). 


2022 OREGON STRUCTURAL SPECIALTY CODE 


AREA (for masonry). 


Gross cross-sectional. The area delineated by the out-to- 
out specified dimensions of masonry in the plane under 
consideration. 


Net cross-sectional. The area of masonry units, grout and 
mortar crossed by the plane under consideration based on 
out-to-out specified dimensions. 


AREA, BUILDING. The area included within surrounding 
exterior walls, or exterior walls and fire walls, exclusive of 
vent shafts and courts. Areas of the building not provided with 
surrounding walls shall be included іп the building area if 
such areas are included within the horizontal projection of the 
roof or floor above. 


AREA, ROOF. See “Solar roof plane." 


AREA OF REFUGE. An area where persons unable to use 
stairways can remain temporarily to await instructions or 
assistance during emergency evacuation. 


AREA OF SPORT ACTIVITY. That portion of an indoor or 
outdoor space on the site of an affected building where the 
play or practice of a sport occurs. 


AREAWAY. A subsurface space adjacent to a building open 
at the top or protected at the top by a grating or guard. 


ARRAY, PHOTOVOLTAIC. See “Photovoltaic array." 


ARRAY, CLOSED. A storage configuration having a 6-inch 
(152 mm) or smaller width vertical flue space that restricts air 
movement through the stored commodity. 


ARRAY, STORAGE. The configuration of storage. Charac- 
teristics considered in defining an array include the type of 
packaging, flue spaces, height of storage and compactness of 
storage. 


ASSEMBLY SEATING, MULTILEVEL. See “Multilevel 
assembly seating." 


ATRIUM. A vertical space that is closed at the top, connect- 
ing two or more stories in Group 1-2 and 1-3 occupancies or 
three or more stories in all other occupancies. 


ATTIC. The space between the ceiling framing of the top 
story and the underside of the roof. 


AUDIBLE ALARM NOTIFICATION APPLIANCE. A 
notification appliance that alerts by the sense of hearing. 


AUTOMATED RACK STORAGE. A stocking method 
whereby the movement of pallets, products, apparatus or sys- 
tems are automatically controlled by mechanical or electronic 
devices. 


AUTOMATIC. As applied to fire protection devices, a 
device or system providing an emergency function without the 
necessity for human intervention and activated as a result of a 
predetermined temperature rise, rate of temperature rise or 
combustion products. 


AUTOMATIC FIRE-EXTINGUISHING SYSTEM. An 
approved system of devices and equipment which automati- 
cally detects a fire and discharges an approved fire- 
extinguishing agent onto or in the area of a fire. 
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DEFINITIONS 


AUTOMATIC SMOKE DETECTION SYSTEM. A fire 
alarm system that has initiation devices that utilize smoke 
detectors for protection of an area such as a room or space 
with detectors to provide early warning of fire. 


AUTOMATIC SPRINKLER SYSTEM. An automatic 
sprinkler system, for fire protection purposes, is an integrated 
system of underground and overhead piping designed in 
accordance with fire protection engineering standards. The 
system includes a suitable water supply. The portion of the 
system above the ground is a network of specially sized or 
hydraulically designed piping installed in a structure or area, 
generally overhead, and to which automatic sprinklers are 
connected in a systematic pattern. The system is usually acti- 
vated by heat from a fire and discharges water over the fire 
area. 


AUTOMATIC WATER MIST SYSTEM. A system 
consisting of a water supply, a pressure source and a distribu- 
tion piping system with attached nozzles, which, at or above a 
minimum operating pressure defined by its listing, discharges 
water in fine droplets meeting the requirements of NFPA 750 
for the purpose of the control, suppression or extinguishment 
of a fire. Such systems include wet-pipe, dry-pipe and preac- 
tion types. The systems are designed as engineered, 
preengineered, local-application or total-flooding systems. 


AVERAGE AMBIENT SOUND LEVEL. The root mean 
square, A-weighted sound pressure level measured over a 24- 
hour period, or the time any person is present, whichever time 
period is less. 


AWNING. An architectural projection that provides weather 
protection, identity or decoration and is partially or wholly 
supported by the building to which it is attached. An awning 
is composed of a lightweight frame structure over which a 
covering is attached. 


BACKING. The wall or surface to which the veneer is 
secured. 


BALANCED DOOR. A door equipped with double-pivoted 
hardware so designed as to cause a semicounterbalanced 
swing action when opening. 


BALCONY, EXTERIOR. An exterior floor system project- 
ing from and supported completely by an adjoining structure 
without any additional supports provided to the floor system. 


BALED COTTON. See “Cotton.” 
BALED COTTON, DENSELY PACKED. See “Cotton.” 


BALLAST. In roofing, ballast comes in the form of large 
stones or paver systems or light-weight interlocking paver 
systems and is used to provide uplift resistance for roofing 
systems that are not adhered or mechanically attached to the 
roof deck. 


BARRICADE. A structure that consists of a combination of 
walls, floor and roof, which is designed to withstand the rapid 
release of energy in an explosion and which is fully confined, 
partially vented or fully vented; or other effective method of 
shielding from explosive materials by a natural or artificial 
barrier. 


Artificial barricade. An artificial mound or revetment a 
minimum thickness of 3 feet (914 mm). 


DEFINITIONS 


Natural barricade. Natural features of the ground, such as 
hills, or timber of sufficient density that the surrounding 
exposures that require protection cannot be seen from the 
magazine or building containing exp/osives when the trees 
are bare of leaves. 


BASE FLOOD. The flood having a 1-percent chance of being 
equaled or exceeded in any given year. 


BASE FLOOD ELEVATION. The elevation of the base 
flood, including wave height, relative to the National Geodetic 
Vertical Datum (NGVD), North American Vertical Datum 
(NAVD) or other datum specified on the Flood Insurance 
Rate Map (FIRM). 


BASEMENT. A story that is not a story above grade plane 
(see “Story above grade plane"). This definition of “Base- 
ment" does not apply to the provisions of Section 1612 for 
flood loads. 


BASEMENT (for flood loads). The portion of a building 
having its floor subgrade (below ground level) on all sides. 
This definition of *Basement" is limited in application to the 
provisions of Section 1612. 


BATTERY SYSTEM, STATIONARY STORAGE. A 
rechargeable energy storage system consisting of electro- 
chemical storage batteries, battery chargers, controls and 
associated electrical equipment designed to provide electrical 
power to a building. The system is typically used to provide 
standby or emergency power, an uninterruptable power sup- 
ply, load shedding, load sharing or similar capabilities. 


BATTERY TYPES. 


Flow battery. A type of storage battery that includes 
chemical components dissolved in two different liquids. 
Ion exchange, which provides the flow of electrical 
current, occurs through the membrane while both liquids 
circulate in their respective spaces. 


Lead-acid battery. A storage battery that is composed of 
lead electrodes immersed in sulphuric acid electrolyte. 


Lithium-ion battery. A storage battery with lithium ions 
serving as the charge carriers of the battery. The electro- 
lyte is a polymer mixture of carbonates with an inorganic 
salt and can be in a liquid or a gelled polymer form. Lithi- 
ated metal oxide is typically a cathode and forms of 
carbon or graphite typically form the anode. 


Nickel-cadmium (Ni-Cd) battery. An alkaline storage 
battery in which the positive active material is nickel 
oxide, the negative contains cadmium and the electrolyte 
is potassium hydroxide. 


Preengineered stationary storage battery system. An 
energy storage system consisting of batteries, a battery 
management system, components and modules that are 
produced in a factory and designed to compose the system 
when assembled on the job site. 


Prepackaged stationary storage battery system. An 
energy storage system consisting of batteries, a battery 
management system, components and modules that is 
factory assembled and shipped as a complete unit for 
installation at the job site. 
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Sodium-beta storage battery. A storage battery, also 
referred to as a Na-beta battery or NBB, which uses a solid 
beta-alumina electrolyte membrane that selectively allows 
sodium ion transport between a positive electrode such as 
metal halide and a negative sodium electrode. 


Stationary storage battery. A group of electrochemical 
cells interconnected to supply a nominal voltage of DC 
power to a suitably connected electrical load, designed for 
service in a permanent location. 


BEARING WALL STRUCTURE. A building or other 
structure in which vertical /oads from floors and roofs are 
primarily supported by walls. 


BED JOINT. The horizontal layer of mortar on which a 
masonry unit is laid. 


BIN BOX. A five-sided container with the open side facing an 
aisle. Bin boxes are self-supporting or supported by a structure 
designed so that little or no horizontal or vertical space exists 
around the boxes. 


BLEACHERS. Tiered seating supported on a dedicated 
structural system and two or more rows high and is not a build- 
ing element (see *Grandstand"). 


BOARDING HOUSE. A building arranged or used for lodg- 
ing for compensation, with or without meals, and not occupied 
as a single-family unit. 


BOILER CODE. For the purposes of this code, Boiler Code 
shall mean the Oregon Boiler and Pressure Vessel Specialty 
Code as adopted by OAR 918-225-0430. The Boiler Code is 
expressly enforced by the Oregon Building Codes Division. 
Inspections and plan review are performed only by inspectors 
authorized by the state. 


BOILING POINT. The temperature at which the vapor pres- 
sure of a /iquid equals the atmospheric pressure of 14.7 
pounds per square inch (psia) (101 kPa) or 760 mm of 
mercury. Where an accurate boiling point is unavailable for 
the material in question, or for mixtures which do not have a 
constant boiling point, for the purposes of this classification, 
the 20-percent evaporated point of a distillation performed in 
accordance with ASTM 086 shall be used as the boiling point 
of the /iquid. 


BRACED WALL LINE. A straight line through the building 
plan that represents the location of the lateral resistance 
provided by the wall bracing. 


BRACED WALL PANEL. A full-height section of wall 
constructed to resist in-plane shear /oads through interaction 
of framing members, sheathing material and anchors. The 
panel’s length meets the requirements of its particular bracing 
method and contributes toward the total amount of bracing 
required along its braced wall line. 


BREAKOUT. For revolving doors, a process whereby wings 
or door panels can be pushed open manually for means of 
egress travel. 


BRICK. 


Calcium silicate (sand lime brick). A pressed and subse- 
quently autoclaved unit that consists of sand and lime, with 
or without the inclusion of other materials. 
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КОНА | 


Clay or shale. A solid or hollow masonry unit of clay or 
shale, usually formed into a rectangular prism, then burned 
or fired in a kiln; brick is a ceramic product. 


Concrete. A concrete masonry unit made from Portland 
cement, water, and suitable aggregates, with or without the 
inclusion of other materials. 


BUILDING. Any structure utilized or intended for supporting 
or sheltering any use or occupancy. 


BUILDING AREA. See “Area, building.” 


BUILDING CODE. For the purposes of this code, Building 
Code shall mean the Oregon Structural Specialty Code as 
adopted by OAR 918-460-0010. 


BUILDING ELEMENT. A fundamental component of 
building construction, specified in TABLE 601, which may or 
may not be of fire-resistance-rated construction and is 
constructed of materials based on the building type of 
construction. 


BUILDING HEIGHT. See “Height, building.” 


BUILDING LINE. The line established by law, beyond 
which a building shall not extend, except as specifically 
provided by law. 


BUILDING OFFICIAL. The officer or other designated 
authority charged with the administration and enforcement of 
this code, or a duly authorized representative. 


455.715 Definitions for ORS 455.715 to 455.740. 


As used in ORS 455.715 to 455.740, unless the context otherwise 
requires: 


(1) “Building official” means a person charged by a municipality 
with responsibility for administration and enforcement of the state 
building code in the municipality. 


BUILDING-INTEGRATED PHOTOVOLTAIC (BIPV) 
PRODUCT. A building product that incorporates photovol- 
taic modules and functions as a component of the building 
envelope. 


BUILDING-INTEGRATED PHOTOVOLTAIC ROOF 
PANEL (BIPV ROOF PANEL). A photovoltaic panel that 
functions as a component of the building envelope. 


BUILT-UP ROOF COVERING. Two or more layers of felt 
cemented together and surfaced with a cap sheet, mineral 
aggregate, smooth coating or similar surfacing material. 


BULK OXYGEN SYSTEM. An assembly of equipment, 
such as oxygen storage containers, pressure regulators, safety 
devices, vaporizers, manifolds and interconnecting piping, 
that has a storage capacity of more than 20,000 cubic feet 
(566 m°) of oxygen at normal temperature and pressure 
(NTP), including unconnected reserves on hand at the site. 
The bulk oxygen system terminates at the point where oxygen 
at service pressure first enters the supply line. The oxygen 
containers can be stationary or movable, and the oxygen can 
be stored as a gas or liquid. 


BULK TRANSFER. The loading or unloading of flammable 
or combustible liquids from or between tank vehicles, tank 
cars or storage tanks. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


DEFINITIONS 


BUTT JOINT. A nonbonded plain, square joint, a keyed 
joint or a doweled joint between two members, where pri- 
mary movement is at right angles to the plane of the joint. 
Sealant in a butt joint will generally be in tension or compres- 
sion, but not shear. 


CANOPY. A permanent structure or architectural projection 
of rigid construction over which a covering is attached that 
provides weather protection, identity or decoration. A canopy 
is permitted to be structurally independent or supported by 
attachment to a building on one or more sides. 


CAPACITOR ARRAY. An arrangement of individual 
capacitor modules in close proximity to each other, mounted 
on storage racks or in cabinets or other enclosures. 


CAPACITOR ENERGY STORAGE SYSTEM. A station- 
ary, rechargeable energy storage system consisting of 
capacitors, chargers, controls and associated electrical equip- 
ment designed to provide electrical power to a building or 
facility. The system is typically used to provide standby or 
emergency power, an uninterruptable power supply, load 
shedding, load sharing or similar capabilities. 


CARBON DIOXIDE ENRICHMENT SYSTEM. A sys- 
tem where carbon dioxide gas is intentionally introduced into 
an indoor environment, typically for the purpose of stimulat- 
ing plant growth. 


CARBON DIOXIDE EXTINGUISHING SYSTEMS. A 
system supplying carbon dioxide (CO,) from a pressurized 
vessel through fixed pipes and nozzles. The system includes a 
manual- or automatic-actuating mechanism. 


CARBON MONOXIDE ALARM. A single- or multiple- 
station alarm intended to detect carbon monoxide gas and alert 
occupants by a distinct audible signal. It incorporates a sensor, 
control components and an alarm notification appliance in a 
single unit. 


CARBON MONOXIDE DETECTOR. A device with an 
integral sensor to detect carbon monoxide gas and transmit an 
alarm signal to a connected alarm control unit. 


CARE SUITE. In Group I-2 occupancies, a group of treat- 
ment rooms, care recipient sleeping rooms and the support 
rooms or spaces and circulation space within the suite where 
staff are in attendance for supervision of all care recipients 
within the suite, and the suite is in compliance with the 
requirements of Section 407.4.4. 


CARTON. A cardboard or fiberboard box enclosing a prod- 
uct. 


CAST STONE. A building stone manufactured from Port- 
land cement concrete precast and used as a trim, veneer or 
facing on or in buildings or structures. 


CEILING LIMIT. The maximum concentration of an 
airborne contaminant to which one may be exposed. The ceil- 
ing limits utilized are those published in DOL 29 CFR Part 
1910.1000. The ceiling Recommended Exposure Limit (REL- 
C) concentrations published by the US National Institute for 
Occupational Safety and Health (NIOSH), Threshold Limit 
Value—Ceiling (TLV-C) concentrations published by the 
American Conference of Governmental Industrial Hygienists 
(ACGIH), Ceiling Workplace Environmental Exposure Level 
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(WEEL-Ceiling) Guides published by the American Industrial 
Hygiene Association (AIHA), and other approved, consistent 
measures are allowed as surrogates for hazardous substances 
not listed in DOL 29 CFR Part 1910.1000. 


CEILING RADIATION DAMPER. A listed device 
installed in a ceiling membrane of a fire-resistance-rated 
floor/ceiling or roof/ceiling assembly to limit automatically 
the radiative heat transfer through an air inlet/outlet opening. 
Ceiling radiation dampers include air terminal units, ceiling 
dampers and ceiling air diffusers. Ceiling radiation dampers 
are classified for use in either static systems that will automat- 
ically shut down in the event of a fire, or in dynamic systems 
that continue to operate during a fire. A dynamic ceiling radi- 
ation damper is tested and rated for closure under elevated 
temperature airflow. 


CELL. A housing unit in a detention or correctional facility 
for the confinement of not more than two residents. 


CELL (masonry). A void space having a gross cross- 
sectional area greater than 1'/, square inches (967 mm’). 


CELL DORMITORY. A housing area in a detention or cor- 
rectional facility designated to house three or more residents. 


CELL COMPLEX. A cluster or group of cells in a jail, 
prison or other detention facility, together with rooms used 
for accessory purposes, all of which open into the сеЙ com- 
plex, and are used for functions such as dining, counseling, 
exercise, classrooms, sick call, visiting, storage, staff offices, 
control rooms or similar functions, and interconnecting corri- 
dors all within the ce// complex. 


CELL TIERS. Cells, dormitories and accessory spaces. Cell 
tiers are located one level above the other, and do not exceed 
two levels per floor. A cell tier shall not be considered a story 
or mezzanine. 


CEMENT PLASTER. A mixture of Portland or blended 
cement, Portland cement or blended cement and hydrated 
lime, masonry cement or plastic cement and aggregate and 
other approved materials as specified in this code. 


CERAMIC FIBER BLANKET. A high-temperature mineral 
wool insulation material made of alumina-silica ceramic or 
calcium magnesium silicate soluble fibers and weighing 4 to 10 
pounds per cubic foot (pcf) (64 to 160 kg/m’). 


CERTIFICATE OF COMPLIANCE. A certificate stating 
that materials and products meet specified standards or that 
work was done in compliance with approved construction 
documents. 


CHANGE OF OCCUPANCY, Any of the following shall be 
considered as a change of occupancy where this code requires 
a greater degree of safety, accessibility, structural strength, 
fire protection, means of egress, ventilation or sanitation than 
is existing in the current building or structure: 


1. Any change in the occupancy classification of a build- 
ing or structure. 


2. Any change in the purpose of, or a change in the level 
of activity within, a building or structure. 


3. A change of use. 
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CHANGE OF USE. A change in the use of a building or a por- 
tion of a building, within the same group classification, for 
which there is a change in application of the code requirements. 


CHEMICAL. An element, chemical compound, or mixture 
of elements or compounds or both. 


CHIMNEY. A primarily vertical structure containing one or 
more flues, for the purpose of carrying gaseous products of 
combustion and air from a fuel-burning appliance to the 
outdoor atmosphere. 


Factory-built chimney. А /isted and labeled chimney 
composed of factory-made components, assembled in the 
field in accordance with manufacturer’s instructions and 
the conditions of the listing. 


Masonry chimney. A field-constructed chimney composed 
of solid masonry units, bricks, stones, or concrete. 


Metal chimney. A field-constructed chimney of metal. 
CHIMNEY TYPES. 


High-heat appliance type. An approved chimney for 
removing the products of combustion from fuel-burning, 
high-heat appliances producing combustion gases in excess 
of 2,000°F (1093°C) measured at the appliance flue outlet 
(see Section 2113.11.3). 


Low-heat appliance type. An approved chimney for 
removing the products of combustion from fuel-burning, 
low-heat appliances producing combustion gases not in 
excess of 1,000°F (538°C) under normal operating condi- 
tions, but capable of producing combustion gases of 
1,400°F (760°C) during intermittent forces firing for peri- 
ods up to 1 hour. Temperatures shall be measured at the 
appliance flue outlet. 


Masonry type. A field-constructed chimney of solid 
masonry units or stones. 


Medium-heat appliance type. An approved chimney for 
removing the products of combustion from fuel-burning, 
medium-heat appliances producing combustion gases not 
exceeding 2,000°F (1093°C) measured at the appliance 
flue outlet (see Section 2113.11.2). 


CIRCULATION PATH. An exterior or interior way of 
passage from one place to another for pedestrians. 


CLEAN AGENT. Electrically nonconducting, volatile or 
gaseous fire extinguishant that does not leave a residue upon 
vaporation. 


CLIMATE ZONE. A geographical region that has been 
assigned climatic criteria as specified in the Energy Code. 


CLINIC, OUTPATIENT. Buildings or portions thereof used 
to provide medical care on less than a 24-hour basis to 
persons who are not rendered incapable of self-preservation 
by the services provided. 


CLOSED CONTAINER. A container sealed by means of a 
lid or other device such that liquids, vapors or dusts will not 
escape from it under ordinary conditions of use or handling. 


CLOSED SYSTEM. The use of a solid or liquid hazardous 
material involving a closed vessel or system that remains 
closed during normal operations where vapors emitted by the 
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product are not liberated outside of the vessel or system and 
the product is not exposed to the atmosphere during normal 
operations; and all uses of compressed gases. Examples of 
closed systems for solids and liquids include product 
conveyed through a piping system into a closed vessel, system 
or piece of equipment. 


CLUSTERED MAILBOXES. Clustered mailbox units, 
which are also known as Centralized Box Units or CBUs, are 
freestanding mailbox units with multiple locked mailboxes, 
along with parcel lockers and a slot for mail collection. 


COASTAL A ZONE. Area within a special flood hazard 
area, landward of a V zone or landward of an open coast with- 
out mapped coastal high-hazard areas. In a coastal A zone, 
the principal source of flooding must be astronomical tides, 
storm surges, seiches or tsunamis, not riverine flooding. 
During the base flood conditions, the potential for breaking 
wave height shall be greater than or equal to 1'/, feet (457 
mm). The inland limit of the coastal A zone is (a) the Limit of 
Moderate Wave Action if delineated on a FIRM, or (b) desig- 
nated by the authority having jurisdiction. 


COASTAL HIGH-HAZARD AREA. Area within the 
special flood hazard area extending from offshore to the 
inland limit of a primary dune along an open coast and any 
other area that is subject to high-velocity wave action from 
storms or seismic sources, and shown on a Flood Insurance 
Rate Map (FIRM) or other flood hazard map as velocity Zone 
V, VO, VE or V1-30. 


COLLAR JOINT. Vertical longitudinal space between 
wythes of masonry or between masonry wythe and backup 
construction that is permitted to be filled with mortar or grout. 


COLLECTOR. A horizontal diaphragm element parallel and 
in line with the applied force that collects and transfers 
diaphragm shear forces to the vertical elements of the lateral 
force-resisting system or distributes forces within the 
diaphragm, or both. 


COLUMBARIUM. A permanent structure consisting of 
niches. 


COMBINATION FIRE/SMOKE DAMPER. А listed 
device installed in ducts and air transfer openings designed to 
close automatically upon the detection of heat and resist the 
passage of flame and smoke. The device is installed to operate 
automatically, controlled by a smoke detection system, and 
where required, is capable of being positioned from a fire 
command center. 


COMBINED PILE RAFT. А geotechnical composite 
construction that combines the bearing effect of both founda- 
tion elements, raft and piles, by taking into account 
interactions between the foundation elements and the subsoil. 


COMBUSTIBLE DUST. Finely divided so/id material that 
is 420 microns or less in diameter and which, when dispersed 
in air in the proper proportions, could be ignited by a flame, 
spark or other source of ignition. Combustible dust will pass 
through a US No. 40 standard sieve. 


COMBUSTIBLE FIBERS. Readily ignitable and free- 
burning materials in a fibrous or shredded form, such as 


2022 OREGON STRUCTURAL SPECIALTY CODE 


DEFINITIONS 


cocoa fiber, cloth, cotton, excelsior, hay, hemp, henequen, 
istle, jute, kapok, oakum, rags, sisal, Spanish moss, straw, 
tow, wastepaper, certain synthetic fibers or other like mate- 
rials. This definition does not include densely packed baled 
cotton. 


COMBUSTIBLE LIQUID. A /iquid having a closed cup 
flash point at or above 100°F (38°C). Combustible liquids 
shall be subdivided as follows: 


The category of combustible liquids does not include com- 
pressed gases or cryogenic fluids or liquids that do not have a 
fire point when tested in accordance with ASTM D92. 


Class П. Liquids having a closed cup flash point at or 
above 100°F (38°C) and below 140°F (60°C). 


Class ША. Liquids having a closed cup flash point at or 
above 140°F (60°C) and below 200°F (93°C). 


Class ШВ. Liquids having a closed cup flash point at or 
above 200°F (93°C). 


COMMERCIAL COOKING APPLIANCES. Appli- 
ances used in a commercial food service establishment for 
heating or cooking food. For the purpose of this definition, a 
commercial food service establishment is where food is pre- 
pared for sale or is prepared on a scale that is by volume and 
frequency not representative of domestic household cook- 
ing. 

COMMERCIAL MOTOR VEHICLE. A motor vehicle 
used to transport passengers or property where the motor vehi- 
cle meets one of the following: 


1. Has a gross vehicle weight rating of 10,000 pounds 
(4540 kg) or more. 


2. Is designed to transport 16 or more passengers, includ- 
ing the driver. 


COMMODITY. A combination of products, packing materi- 
als and containers. 


COMMON PATH OF EGRESS TRAVEL. That portion of 
exit access travel distance measured from the most remote 
point of each room, area or space to that point where the occu- 
pants have separate and distinct access to two exits or exit 
access doorways. 


COMMON USE. Interior or exterior circulation paths, 
rooms, spaces or elements that are not for public use and 
are made available for the shared use of two or more 
people. 

COMPANION CRYPT. A permanent chamber for contain- 
ment of human remains of not more than four individuals. 


COMPRESSED GAS. A material or mixture of materials 
that meets both of the following: 
1. Is a gas at 68°F (20°C) or less at 14.7 pounds per square 
inch atmosphere (psia) (101 kPa) of pressure. 
2. Has a boiling point of 68°F (20°C) or less at 14.7 psia 
(101 kPa) which is either liquefied, nonliquefied or in 


solution, except those gases which have no other 
health- or physical-hazard properties are not consid- 
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ered to be compressed until the pressure in the pack- 
aging exceeds 41 psia (282 kPa) at 68°F (20°C). 


The states of a compressed gas are categorized as follows: 


1. Nonliquefied compressed gases are gases, other than 
those in solution, which are in a packaging under the 
charged pressure and are entirely gaseous at a tempera- 
ture of 68°F (20°С). 


2. Liquefied compressed gases are gases that, in a packag- 
ing under the charged pressure, are partially liquid at a 
temperature of 68°F (20°C). 


3. Compressed gases in solution are nonliquefied gases 
that are dissolved in a solvent. 


4. Compressed gas mixtures consist of a mixture of two or 
more compressed gases contained in a packaging, the 
hazard properties of which are represented by the prop- 
erties of the mixture as a whole. 


COMPRESSED GAS CONTAINER. A pressure vessel 
designed to hold compressed gases at pressures greater than 
one atmosphere at 68°F (20°C), including cylinders, contain- 
ers and tanks. 


COMPRESSED GAS SYSTEM. An assembly of equip- 
ment designed to contain, distribute or transport compressed 
gases. It can consist of a compressed gas container or con- 
tainers, reactors and appurtenances, including pumps, com- 
pressors and connecting piping and tubing. 


CONCRETE. 


Carbonate aggregate. Concrete made with aggregates 
consisting mainly of calcium or magnesium carbonate, 
such as limestone or dolomite, and containing 40 percent or 
less quartz, chert or flint. 


Cellular. A lightweight insulating concrete made by 
mixing a preformed foam with Portland cement slurry and 
having a dry unit weight of approximately 30 pef (480 
kg/m’). 


Lightweight aggregate. Concrete made with aggregates of 
expanded clay, shale, slag or slate or sintered fly ash or any 
natural lightweight aggregate meeting ASTM C330 and 
possessing equivalent fire-resistance properties and weigh- 
ing 85 to 115 pcf (1360 to 1840 kg/m’). 


Perlite. A lightweight insulating concrete having a dry unit 
weight of approximately 30 pcf (480 kg/m?) made with 
perlite concrete aggregate. Perlite aggregate is produced 
from a volcanic rock which, when heated, expands to form 
a glass-like material of cellular structure. 


Sand-lightweight. Concrete made with a combination of 
expanded clay, shale, slag, slate, sintered fly ash, or any 
natural lightweight aggregate meeting ASTM C330 and 
possessing equivalent fire-resistance properties and natural 
sand. Its unit weight is generally between 105 and 120 pcf 
(1680 and 1920 kg/m’). 


Siliceous aggregate. Concrete made with normal-weight 
aggregates consisting mainly of silica or compounds other 
than calcium or magnesium carbonate, which contains 
more than 40-percent quartz, chert or flint. 
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Vermiculite. A light weight insulating concrete made with 
vermiculite concrete aggregate which is laminated micace- 
ous material produced by expanding the ore at high 
temperatures. When added to a Portland cement slurry the 
resulting concrete has a dry unit weight of approximately 
30 pcf (480 kg/m?). 


CONGREGATE LIVING FACILITIES. A building or part 
thereof that contains sleeping units where residents share bath- 
room or kitchen facilities, or both. 


CONSTANTLY ATTENDED LOCATION. A designated 
location at a facility staffed by trained personnel on a contin- 
uous basis where alarm or supervisory signals are monitored 
and facilities are provided for notification of the fire depart- 
ment or other emergency services. 


CONSTRUCTION. As it relates to the state building code, 
is the systematic process, act or manner of constructing or 
assembling a building in part or in whole and any system, 
device or equipment regulated by the state building code. 


CONSTRUCTION DOCUMENTS. Written, graphic and 
pictorial documents prepared or assembled for describing the 
design, location and physical characteristics of the elements of 
a project necessary for obtaining a building permit. 


CONSTRUCTION JOINT. The surface where two succes- 
sive placements of concrete meet and are to be bonded; rein- 
forcement is not interrupted, and tie bars are used as required. 


CONSTRUCTION TYPES. See Section 602. 
Type I. See Section 602.2. 
Type П. See Section 602.2. 
Type III. See Section 602.3. 
Type IV. See Section 602.4. 
Type V. See Section 602.5. 


CONTAINER. A vessel of 60 gallons (227 L) or less in 
capacity used for transporting or storing hazardous materials. 
Pipes, piping systems, engines and engine fuel tanks are not 
considered to be containers. 


CONTAINMENT SYSTEM. A gastight recovery system 
composed of equipment or devices that can be placed over a 
leak in a compressed gas container, thereby stopping or con- 
trolling the escape of gas from the leaking container. 


CONTAINMENT VESSEL. А gastight recovery vessel 
designed so that a leaking compressed gas container can be 
placed within its confines, thereby encapsulating the leaking 
container. 


CONTINUOUS INSULATION (ci). Insulating material that 
is continuous across all structural members without thermal 
bridges other than fasteners and service openings. It is 
installed on the interior or exterior, or is integral to any opaque 
surface of the building envelope. 


CONTRACTION JOINT. A formed or sawed groove in a 
concrete structure, extending normal to the surface and to a 
depth of at least one-fourth the thickness of a concrete ele- 
ment, for the purpose of creating a weakened plane that 


induces a crack as internal stresses develop due to drying 
shrinkage. 
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CONTROL AREA. Spaces within a building where quanti- 
ties of hazardous materials not exceeding the maximum 
allowable quantities per control area are stored, dispensed, 
used or handled. 


CONTROLLED LOW-STRENGTH MATERIAL. A self- 
compacted, cementitious material used primarily as a backfill 
in place of compacted fill. 


CONVENTIONAL LIGHT-FRAME CONSTRUCTION. 
Construction whose primary structural elements are formed 
by a system of repetitive wood-framing members. See Section 
2308 for conventional /ight-frame construction provisions. 


CORNICE. A projecting horizontal molded element located 
at or near the top of an architectural feature. 


CORRIDOR. An enclosed exit access component that 
defines and provides a path of egress travel. 


CORRIDOR, OPEN-ENDED. See *Open-ended corridor." 


CORRIDOR DAMPER. A /isted device intended for use 
where air ducts penetrate or terminate at horizontal openings 
in the ceilings of fire-resistance-rated corridors, where the 
corridor ceiling is permitted to be constructed as required for 
the corridor walls. 


CORROSION RESISTANCE. The ability of a material to 
withstand deterioration of its surface or its properties when 
exposed to its environment. 


CORROSIVE. A chemical that causes visible destruction of, 
or irreversible alterations in, living tissue by chemical action 
at the point of contact. A chemical shall be considered corro- 
sive if, when tested on the intact skin of albino rabbits by the 
method described in DOTn 49 CFR, Part 173.137, such chem- 
ical destroys or changes irreversibly the structure of the tissue 
at the point of contact following an exposure period of 4 hours. 
This term does not refer to action on inanimate surfaces. 


COTTON. 


Baled cotton. A natural seed fiber wrapped in and secured 
with industry-accepted materials, usually consisting of 
burlap, woven polypropylene, polyethylene or cotton or 
sheet polyethylene, and secured with steel, synthetic or 
wire bands, or wire; also includes linters (lint removed 
from the cottonseed) and motes (residual materials from 
the ginning process). 


Baled cotton, densely packed. Cotton, made into banded 
bales, with a packing density of not less than 22 pounds 
per cubic foot (352 kg/m?), and dimensions complying 
with the following: a length of 55 inches (1397 mm), a 
width of 21 inches (533.4 mm) and a height of 27.6 to 35.4 
inches (701 to 899 mm). 


Seed cotton. Perishable raw agricultural commodity 
consisting of cotton fiber (lint) attached to the seed of the 
cotton plant, which requires ginning to become a commer- 
cial product. 


COURT. An open, uncovered space, unobstructed to the sky, 
bounded on three or more sides by exterior building walls or 
other enclosing devices. 
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COVERED MALL BUILDING. A single building enclos- 
ing a number of tenants and occupants, such as retail stores, 
drinking and dining establishments, entertainment and amuse- 
ment facilities, passenger transportation terminals, offices and 
other similar uses wherein two or more tenants have a main 
entrance into one or more malls. Anchor buildings shall not be 
considered as a part of the covered mall building. The term 
“covered mall building" shall include open mall buildings as 
defined below. 


Mall. A roofed or covered common pedestrian area within 
a covered mall building that serves as access for two or 
more tenants and not to exceed three levels that are open to 
each other. The term “mall” shall include open malls as 
defined below. 


Open mall. An unroofed common pedestrian way serving 
a number of tenants not exceeding three levels. Circulation 
at levels above grade shall be permitted to include open 
exterior balconies leading to exits discharging at grade. 


Open mall building. Several structures housing a 
number of tenants, such as retail stores, drinking and 
dining establishments, entertainment and amusement 
facilities, offices, and other similar uses, wherein two or 
more tenants have a main entrance into one or more open 
malls. Anchor buildings are not considered as a part of the 
open mall building. 


COVERED MULTIFAMILY DWELLINGS. See ORS 
447.210(5). As part of this code, “Covered multifamily 
dwellings" are applicable only to covered multifamily dwell- 
ings designed and constructed for first occupancy after March 
13, 1991, or where the last building permit or renewal thereof 
was issued on or before June 15, 1990. For the purposes of 
application, “first occupancy" means “a building that has 
never before been used for any purpose." 


ORS 447.210(5) is not a part of this code but is reprinted here for 
the reader's convenience: 

447.210 Definitions. 

(5) “Covered multifamily dwellings" means buildings consisting 
of four or more dwelling units if such buildings have one or more 
elevators, and ground floor dwelling units in other buildings 


consisting of four or more dwelling units. Dwelling units within a 
single structure separated by firewalls do not constitute separate 
buildings. [1971 c.230 $2; 1973 c.539 81; 1975 c.675 $35; 1979 
c.133 51; 1987 с.414 $27; 1987 c.604 512; 1989 c.224 $109; 
1991 с.67 $122; 1993 c.503 $1; 1993 c.744 $74; 1995 c.307 $1; 
2011 c.488 81] 


CRIPPLE WALL. A framed stud wall extending from the 
top of the foundation to the underside of floor framing for the 
lowest occupied floor level. 


CRITICAL CIRCUIT. A circuit that requires continuous 
operation to ensure safety of the structure and occupants. 


CROSS-LAMINATED TIMBER. 4A prefabricated engi- 
neered wood product consisting of not less than three layers of 
solid-sawn lumber or structural composite lumber where the 
adjacent layers are cross oriented and bonded with structural 
adhesive to form a solid wood element. 
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CRYOGENIC CONTAINER. A cryogenic vessel of any 
size used for the transportation, handling or storage of cryo- 
genic fluids. 


CRYOGENIC FLUID. A /iquid having a boiling point lower 
than -150°F (-101°C) at 14.7 pounds per square inch atmo- 
sphere (psia) (an absolute pressure of 101 kPa). 


CRYOGENIC VESSEL. A pressure vessel, low-pressure 
tank or atmospheric tank designed to contain a cryogenic 
fluid on which venting, insulation, refrigeration or a combina- 
tion of these is used in order to maintain the operating pres- 
sure within the design pressure and the contents in a liquid 
phase. 


CRYPT. A permanent chamber for containment of human 
remains. 


CURING. For concrete, the maintenance of a satisfactory 
moisture content and temperature during its early stages so 
that desired properties may develop. For sealants, the mainte- 
nance of a satisfactory moisture content and temperature 
while the physical properties of the sealant are changed by 
chemical reaction. 


CURING COMPOUND. A liquid that can be applied as a 
coating to the surface of newly placed concrete to retard the 
loss of water, or in the case of pigmented compounds, also to 
reflect heat so as to provide an opportunity for the concrete to 
develop its properties in a favorable temperature and mois- 
ture environment. 


CUSTODIAL CARE. Assistance with day-to-day living 
tasks; such as assistance with cooking, taking medication, 
bathing, using toilet facilities and other tasks of daily living. 
Custodial care includes persons receiving care who have the 
ability to respond to emergency situations and evacuate at a 
slower rate and/or who have mental and psychiatric 
complications. 


CUTOUT. An area adjacent to a pathway for use by fire- 
fighters to cut a vent if needed. Cutouts shall not be less than 
30 inches (762 mm) in any dimension. 


CYLINDER. A pressure vessel designed for pressures 
higher than 40 psia (275.8 kPa) and having a circular cross 
section. It does not include a portable tank, multiunit tank, car 
tank, cargo tank or tank car. 


DALLE GLASS. A decorative composite glazing material 
made of individual pieces of glass that are embedded in a cast 
matrix of concrete or epoxy. 


DAMPER. See “Ceiling radiation damper,’ “Combination 
fire/smoke damper,” “Corridor damper,” “Fire damper” and 
“Smoke damper.” 


DANGEROUS. Any building, structure or portion thereof 
that meets any of the conditions described below shall be 
deemed dangerous: 


1. The building or structure has collapsed, has partially 
collapsed, has moved off its foundation or lacks the 
necessary support of the ground. 


2. There exists a significant risk of collapse, detachment 
or dislodgment of any portion, member, appurtenance 


or ornamentation of the building or structure under per- 
manent, routine, or frequent /oads; under actual loads 
already in effect; or under snow, wind, rain, flood, 
earthquake, or other environmental loads when such 
loads are imminent. 


DAY BOX. A portable magazine designed to hold explosive 
materials constructed in accordance with the requirements for 
a Type 3 magazine as defined and classified in this code. 


DAYROOM. A room that is adjacent to a cell, cell tier or 
dormitory and that is used as a dining, exercise or other activ- 
ity room for residents. 


DEAD LOAD. The weight of materials of construction incor- 
porated into the building, including but not limited to walls, 
floors, roofs, ceilings, stairways, built-in partitions, finishes, 
cladding and other similarly incorporated architectural and 
structural items, and the weight of fixed service equipment, 
including cranes and material handling systems. 


DECK, ATTACHED. An exterior floor system supported 
on at least one side by the exterior wall of the adjoining struc- 
ture and supported on the opposing side by posts, piers or 
other support methods. 


DECK, DETACHED. An exterior floor system пої 
anchored to a structure and is provided with its own indepen- 
dent support system. 


DECORATIVE GLASS. A carved, leaded or Dalle glass or 
glazing material whose purpose is decorative or artistic, not 
functional; whose coloring, texture or other design qualities or 
components cannot be removed without destroying the glaz- 
ing material and whose surface, or assembly into which it is 
incorporated, is divided into segments. 


DECORATIVE MATERIALS. All materials applied over 
the building interior finish for decorative, acoustical or other 
effect including, but not limited to, curtains, draperies, fabrics 
and streamers; and all other materials utilized for decorative 
effect including, but not limited to, bulletin boards, artwork, 
posters, photographs, batting, cloth, cotton, hay, stalks, straw, 
vines, leaves, trees, moss and similar items, foam plastics and 
materials containing foam plastics. Decorative materials do 
not include wall coverings, ceiling coverings, floor coverings, 
ordinary window shades, interior finish and materials 0.025 
inch (0.64 mm) or less in thickness applied directly to and 
adhering tightly to a substrate. 


DEEP FOUNDATION. A deep foundation is a foundation 
element that does not satisfy the definition of a shallow 
foundation. 


DEFEND-IN-PLACE. A method of emergency response that 
engages building components and trained staff to provide 
occupant safety during an emergency. Emergency response 
involves remaining in place, relocating within the building, or 
both, without evacuating the building. 


DEFERRED SUBMITTAL. Those portions of the design 
that are not submitted at the time of the application and that are 
to be submitted to the building official within a specified 
period. 
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DEFLAGRATION. An exothermic reaction, such as the 
extremely rapid oxidation of a flammable dust or vapor in air, 
in which the reaction progresses through the unburned mate- 
rial at a rate less than the velocity of sound. A deflagration can 
have an explosive effect. 


DELAYED-ACTION CLOSER. A self-closing device that 
incorporates a delay prior to the initiation of closing. Delayed- 
action closers are mechanical devices with an adjustable 
delay. 


DELUGE SYSTEM. A sprinkler system employing open 
sprinklers attached to a piping system connected to a water 
supply through a valve that is opened by the operation of a 
detection system installed in the same areas as the sprinklers. 
When this valve opens, water flows into the piping system and 
discharges from all sprinklers attached thereto. 


DESIGN EARTHQUAKE GROUND MOTION. The 
earthquake ground motion that buildings and structures are 
specifically proportioned to resist in Section 1613. 


DESIGN FLOOD. The flood associated with an area desig- 
nated as a flood hazard area by the flood plain administrator. 


DESIGN FLOOD ELEVATION. The elevation of the 
“design flood,” including wave height, relative to the datum 
specified on the community’s legally designated flood hazard 
map. 

DESIGN PRESSURE. The maximum gauge pressure that a 
pressure vessel, device, component or system is designed to 
withstand safely under the temperature and conditions of use 
expected. 


DESIGN PROFESSIONAL, REGISTERED. See “Regis- 
tered design professional.” 


DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE, 
REGISTERED. See “Registered design professional in 
responsible charge.” 


DESIGN STRENGTH. The product of the nominal strength 
and a resistance factor (or strength reduction factor). 


DESIGNATED SEISMIC SYSTEM. Those nonstructural 
components that require design in accordance with Chapter 
13 of ASCE 7 and for which the component importance 
factor, /,, is greater than 1 in accordance with Section 13.1.3 
of ASCE 7. 


DESOLVENTIZING. The act of removing a solvent from a 
material. 


DETACHED BUILDING. A separate single-story building, 
without a basement or crawl space, used for the storage or use 
of hazardous materials and located an approved distance from 
all structures. 


DETAILED PLAIN CONCRETE STRUCTURAL 
WALL. See Section 1905.1.1. 


DETEARING. A process for rapidly removing excess wet 
coating material from a dipped or coated object or material by 
passing it through an electrostatic field. 


DETECTABLE WARNING. A standardized surface feature 
built in or applied to walking surfaces or other elements to 
warn visually impaired persons of hazards on a circulation 
path. 
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DETECTOR, HEAT. A fire detector that senses heat—either 
abnormally high temperature or rate of rise, or both. 


DETERIORATION. The physical manifestation of failure 
of a material or assembly (e.g., cracking, delamination, flak- 
ing, pitting, scaling) caused by environmental or internal 
autogenous influences during testing or service. 


DETONATING CORD. A flexible cord containing a center 
core of high explosive used to initiate other explosives. 


DETONATION. An exothermic reaction characterized by 
the presence of a shock wave in the material which establishes 
and maintains the reaction. The reaction zone progresses 
through the material at a rate greater than the velocity of 
sound. The principal heating mechanism is one of shock 
compression. Detonations have an explosive effect. 


DETOXIFICATION FACILITIES. Facilities that provide 
treatment for substance abuse, serving care recipients who are 
incapable of self-preservation or who are harmful to them- 
selves or others. 


DIAPHRAGM. A horizontal or sloped system acting to 
transmit lateral forces to vertical elements of the lateral force- 
resisting system. When the term “diaphragm” is used, it shall 
include horizontal bracing systems. 


Diaphragm, blocked. Іп light-frame construction, а 
diaphragm in which all sheathing edges not occurring on a 
framing member are supported on and fastened to blocking. 


Diaphragm boundary. In light-frame construction, a loca- 
tion where shear is transferred into or out of the diaphragm 
sheathing. Transfer is either to a boundary element or to 
another force-resisting element. 


Diaphragm chord. A diaphragm boundary element 
perpendicular to the applied load that is assumed to take 
axial stresses due to the diaphragm moment. 


Diaphragm, unblocked. A diaphragm that has edge nail- 
ing at supporting members only. Blocking between 
supporting structural members at panel edges is not 
included. Diaphragm panels are field nailed to supporting 
members. 


DIMENSIONS. This definition applies only to Chapter 21. 


Nominal. The specified dimension plus an allowance for 
the joints with which the units are to be laid. Nominal 
dimensions are usually stated in whole numbers. Thickness 
is given first, followed by height and then length. 


Specified. Dimensions specified for the manufacture or 
construction of a unit, joint or element. 


DIP TANK. A tank, vat or container of flammable or com- 
bustible liquid in which articles or materials are immersed for 
the purpose of coating, finishing, treating and similar pro- 
cesses. 


DIRECT ACCESS. A path of travel from a space to an 
immediately adjacent space through an opening in the 
common wall between the two spaces. 


DISPENSING. The pouring or transferring of any material 
from a container, tank or similar vessel, whereby vapors, 
dusts, fumes, mists or gases are liberated to the atmosphere. 
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DOOR, BALANCED. See “Balanced door.” 


DOOR, LOW-ENERGY POWER-OPERATED. See “Low- 
energy power-operated door.” 


DOOR, POWER-ASSISTED. See “Power-assisted door.” 
DOOR, POWER-OPERATED. See “Power-operated door.” 
DOORWAY, EXIT ACCESS. See “Exit access doorway.” 


DORMITORY. A space in a building where group sleeping 
accommodations are provided in one room, or in a series of 
closely associated rooms, for persons not members of the 
same family group, under joint occupancy and single manage- 
ment, as in college dormitories or fraternity houses. 


DRAFT CURTAIN. A structure arranged to limit the spread 
of smoke and heat along the underside of the ceiling or roof. 


DRAFTSTOP. A material, device or construction installed to 
restrict the movement of air within open spaces of concealed 
areas of building components such as crawl spaces, floor/ceil- 
ing assemblies, roof/ceiling assemblies and attics. 


DRAG STRUT. See “Collector.” 


DRAIN TILE LOOP. A continuous length of drain tile or 
perforated pipe extending around all or part of the internal or 
external perimeter of a basement or crawl space footing. 


DRILLED SHAFT. А cast-in-place deep foundation 
element, also referred to as a caisson, drilled pier or bored pile, 
constructed by drilling a hole (with or without permanent 
casing or drilling fluid) into soil or rock and filling it with fluid 
concrete after the drilling equipment is removed. 


Socketed drilled shaft. A drilled shaft with a permanent 
pipe or tube casing that extends down to bedrock and an 
uncased socket drilled into the bedrock. 


DRY CLEANING. The process of removing dirt, grease, 
paints and other stains from such items as wearing apparel, 
textiles, fabrics and rugs by use of nonaqueous liquids (sol- 
vents). 


DRY CLEANING PLANT. A facility in which dry cleaning 
and associated operations are conducted, including the office, 
receiving area and storage rooms. 


DRY CLEANING ROOM. An occupiable space within a 
building used for performing dry cleaning operations, operat- 
ing solvent-handling equipment or storing of dry cleaning 
solvents. 


DRY CLEANING SYSTEM. Machinery or equipment in 
which textiles are immersed or agitated in solvent or in which 
dry cleaning solvent is extracted from textiles. 


DRY FLOODPROOFING. A combination of design modi- 
fications that results in a building or structure, including the 
attendant utilities and equipment and sanitary facilities, being 
water tight with walls substantially impermeable to the 
passage of water and with structural components having the 
capacity to resist /oads as identified in ASCE 7. 


DRY-CHEMICAL  EXTINGUISHING AGENT. A 
powder composed of small particles, usually of sodium bicar- 
bonate, potassium bicarbonate, ^ urea-potassium-based 
bicarbonate, potassium chloride or monoammonium phos- 
phate, with added particulate material supplemented by 
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special treatment to provide resistance to packing, resistance 
to moisture absorption (caking) and the proper flow 
capabilities. 


DURATION OF LOAD. The period of continuous applica- 
tion of a given /oad, or the aggregate of periods of intermit- 
tent applications of the same /oad. 


DWELLING. A building that contains one or two dwelling 
units used, intended or designed to be used, rented, leased, let 
or hired out to be occupied for living purposes. 


DWELLING UNIT. A single unit providing complete, inde- 
pendent living facilities for one or more persons, including 
permanent provisions for living, sleeping, eating, cooking and 
sanitation. 


DWELLING UNIT, EFFICIENCY. A dwelling unit where 
all permanent provisions for living, sleeping, eating and cook- 
ing are contained in a single room. 


DWELLING UNIT OR SLEEPING UNIT, MULTI- 
STORY. See “Multistory unit.” 


EARLY SUPPRESSION FAST-RESPONSE (ESFR) 
SPRINKLER. A sprinkler listed for early suppression fast- 
response performance. 


EGRESS COURT. A court or yard which provides access to 
a public way for one or more exits. 


ELASTOMERIC SEALANT. A sealant whose macromo- 
lecular material returns rapidly to approximately its initial 
dimensions and shape after substantial deformation by a 
weak stress and release of the stress. 


ELECTRIC VEHICLE CHARGING STATION. One or 
more vehicle spaces served by an electric vehicle charging 
system. 


ELECTRICAL CIRCUIT PROTECTIVE SYSTEM. A 
specific construction of devices, materials, or coatings 
installed as a fire-resistive barrier system applied to electrical 
system components, such as cable trays, conduits and other 
raceways, open run cables and conductors, cables, and 
conductors. 


ELECTRICAL CODE. For the purposes of this code, Е/ес- 
trical Code shall mean the Oregon Electrical Specialty Code 
as adopted by OAR 918-305-0100. 


ELECTROSTATIC FLUIDIZED BED. A container hold- 
ing powder coating material that is aerated from below so as 
to form an air-supported expanded cloud of such material that 
is electrically charged with a charge opposite to that of the 
object to be coated. Such object is transported through the 
container immediately above the charged and aerated materi- 
als in order to be coated. 


ELEMENT. An architectural or mechanical component of a 
building, facility, space or site, such as a telephone, curb 
ramp, door, drinking fountain, seating, clustered mailboxes or 
water closet. 


ELEVATOR CODE. For the purposes of this code, Elevator 
Code shall mean the Oregon Elevator Specialty Code as 
adopted by OAR 918-400-0455. The Elevator Code is 
expressly enforced by the Oregon Building Codes Division. 
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Inspections апа plan review аге performed only by inspectors 
authorized by the state. 


ELEVATOR GROUP. A grouping of elevators in a building 
located adjacent or directly across from one another that 
responds to common hall call buttons. 


EMERGENCY ALARM SYSTEM. A system to provide 
indication and warning of emergency situations involving 
hazardous materials. 


EMERGENCY CONTROL STATION. An approved loca- 
tion on the premises where signals from emergency equipment 
are received and which is staffed by trained personnel. 


EMERGENCY ESCAPE AND RESCUE OPENING. An 
operable exterior window, door or other similar device that 
provides for a means of escape and access for rescue in the 
event of an emergency. 


EMERGENCY POWER SYSTEM. A source of automatic 
electric power of a required capacity and duration to operate 
required life safety, fire alarm, detection and ventilation 
systems in the event of a failure of the primary power. Emer- 
gency power systems are required for electrical loads where 
interruption of the primary power could result in loss of 
human life or serious injuries. 


EMERGENCY SHUTOFF VALVE. A valve designed to 
shut off the flow of gases or liquids. 


EMERGENCY SHUTOFF VALVE, AUTOMATIC. A 
fail-safe automatic-closing valve designed to shut off the 
flow of gases or liquids initiated by a control system that is 
activated by automatic means, 


EMERGENCY SHUTOFF VALVE, MANUAL, A manu- 
ally operated valve designed to shut off the flow of gases or 
liquids. 


EMERGENCY VOICE/ALARM COMMUNICATIONS. 
Dedicated manual or automatic facilities for originating and 
distributing voice instructions, as well as alert and evacuation 
signals pertaining to a fire emergency, to the occupants of a 
building. 


EMITTANCE. The ratio of radiant heat flux emitted by a 
specimen to that emitted by a blackbody at the same tempera- 
ture and under the same conditions. 


EMPLOYEE WORK AREA. All or any portion of a space 
used only by employees and only for work. Corridors, toilet 
rooms, kitchenettes and break rooms are not employee work 
areas. 


ENERGY CODE. For the purposes of this code, Energy 
Code shall mean the energy provisions adopted by OAR 918- 
460-0500. 


ENERGY STORAGE SYSTEM, ELECTROCHEMI- 
CAL. An energy storage system that stores energy and 
produces electricity using chemical reactions. It includes, 
among others, battery ESS and capacitor ESS. 


ENGINEERED WOOD RIM BOARD. A full-depth struc- 
tural composite lumber, wood structural panel, structural 
glued laminated timber or prefabricated wood I-joist member 
designed to transfer horizontal (shear) and vertical (compres- 
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sion) /oads, provide attachment for diaphragm sheathing, 
siding and exterior deck ledgers, and provide lateral support at 
the ends of floor or roof joists or rafters. 


ENTRANCE, PUBLIC. See “Public entrance.” 
ENTRANCE, RESTRICTED. See “Restricted entrance.” 
ENTRANCE, SERVICE. See “Service entrance.” 


EQUIPMENT OR FIXTURE. Any facilities or installations 
that are related to building services and for which the state 
building code provides specific requirements. “Equipment” 
or “Fixture” shall not include manufacturing, production, 
process equipment or other equipment not regulated by the 
state building code. 


EQUIPMENT PLATFORM. An unoccupied, elevated plat- 
form used exclusively for mechanical systems or industrial 
process equipment, including the associated elevated walk- 
ways, stairways, alternating tread devices and ladders 
necessary to access the platform (see Section 505.3). 


ESSENTIAL FACILITIES, Risk Category ТУ buildings and 
other structures determined in accordance with Section 
1604.5. 


EXCESS FLOW CONTROL. A fail-safe system or other 
approved means designed to shut off flow caused by a rup- 
ture in pressurized piping systems. 


EXHAUSTED ENCLOSURE. An appliance or piece of 
equipment that consists of a top, a back and two sides provid- 
ing a means of local exhaust for capturing gases, fumes, 
vapors and mists. Such enclosures include laboratory hoods, 
exhaust fume hoods and similar appliances and equipment 
used to locally retain and exhaust the gases, fumes, vapors and 
mists that could be released. Rooms or areas provided with 
general ventilation, in themselves, are not exhausted 
enclosures. 


EXISTING BUILDING. A building erected prior to the date 
of adoption of the appropriate code, or one for which a legal 
building permit has been issued. 


EXISTING STRUCTURE. A structure erected prior to the 
date of adoption of the appropriate code, or one for which a 
legal building permit has been issued. 


EXIT. That portion of a means of egress system between the 
exit access and the exit discharge or public way. Exit compo- 
nents include exterior exit doors at the /evel of exit discharge, 
interior exit stairways and ramps, exit passageways, exterior 
exit stairways and ramps and horizontal exits. 


EXIT, HORIZONTAL. See “Horizontal exit.” 


EXIT ACCESS. That portion of a means of egress system 
that leads from any occupied portion of a building or structure 
to an exit. 


EXIT ACCESS DOORWAY. A door or access point along 
the path of egress travel from an occupied room, area or space 
where the path of egress enters an intervening room, corridor, 
exit access stairway or ramp. 


EXIT ACCESS RAMP. A ramp within the exit access 
portion of the means of egress system. 
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EXIT ACCESS STAIRWAY. A stairway within the exit 
access portion of the means of egress system. 


EXIT DISCHARGE. That portion of a means of egress 
system between the termination of an exit and a public way. 


EXIT DISCHARGE, LEVEL OF. The story at the point at 
which an exit terminates and an exit discharge begins. 


EXIT PASSAGEWAY. An exit component that is separated 
from other interior spaces of a building or structure by fire- 
resistance-rated construction and opening protectives, and 
provides for a protected path of egress travel in a horizontal 
direction to an exit or to the exit discharge. 


EXPANDED VINYL WALL COVERING. Wall covering 
consisting of a woven textile backing, an expanded vinyl base 
coat layer and a nonexpanded vinyl skin coat. The expanded 
base coat layer is a homogeneous ушу! layer that contains a 
blowing agent. During processing, the blowing agent decom- 
poses, causing this layer to expand by forming closed cells. 
The total thickness of the wall covering is approximately 
0.055 inch to 0.070 inch (1.4 mm to 1.78 тт). 


EXPLOSION. An effect produced by the sudden violent 
expansion of gases, which may be accompanied by a shock 
wave or disruption, or both, of enclosing materials or struc- 
tures. An explosion could result from any of the following: 


1. Chemical changes such as rapid oxidation, deflagration 
or detonation, decomposition of molecules and run- 
away polymerization (usually detonations). 


2. Physical changes such as pressure tank ruptures. 
3. Atomic changes (nuclear fission or fusion). 


EXPLOSIVE. A chemical compound, mixture or device, the 
primary or common purpose of which is to function by explo- 
sion. The term includes, but is not limited to: dynamite, black 
powder, pellet powder, initiating explosives, detonators, 
safety fuses, squibs, detonating cord, igniter cord, and igniters. 
The term “explosive” includes any material determined to be 
within the scope of USC Title 18: Chapter 40 and also 
includes any material classified as an explosive other than 
consumer fireworks, 1.4G by the hazardous materials regula- 
tions of DOTn 49 CFR Parts 100-185. 


High explosive. Explosive material, such as dynamite, 
which can be caused to detonate by means of a No. 8 test 
blasting cap when unconfined. 


Low explosive. Explosive material that will burn or defla- 
grate when ignited. It is characterized by a rate of reaction 
that is less than the speed of sound. Examples of low explo- 
sives include, but are not limited to: black powder; safety 
fuse; igniters; igniter cord; fuse lighters; fireworks; and 
propellants, 1.3C. 


Mass-detonating explosives. Division 1.1, 1.2 and 1.5 
explosives alone or in combination, or loaded into various 
types of ammunition or containers, most of which can be 
expected to explode virtually instantaneously when a small 
portion is subjected to fire, severe concussion, impact, the 
impulse of an initiating agent or the effect of a considerable 
discharge of energy from without. Materials that react in 
this manner represent a mass explosion hazard. Such an 
explosive will normally cause severe structural damage to 
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adjacent objects. Explosive propagation could occur imme- 
diately to other items of ammunition and explosives stored 
sufficiently close to and not adequately protected from the 
initially exploding pile with a time interval short enough so 
that two or more quantities must be considered as one for 
quantity-distance purposes. 


UN/DOTn Class 1 explosives. The former classification 
system used by DOTn included the terms “high” and “low” 
explosives as defined herein. The following terms further 
define explosives under the current system applied by 
DOTn for all explosive materials defined as hazard Class 1 
materials. Compatibility group letters are used in concert 
with the division to specify further limitations on each divi- 
sion noted (i.e., the letter G identifies the material as a 
pyrotechnic substance or article containing a pyrotechnic 
substance and similar materials). 


Division 1.1. Explosives that have a mass explosion 
hazard. A mass explosion is one which affects almost the 
entire /oad instantaneously. 


Division 1.2. Explosives that have a projection hazard but 
not a mass explosion hazard. 


Division 1.3. Explosives that have a fire hazard and either 
a minor blast hazard or a minor projection hazard or both, 
but not a mass explosion hazard. 


Division 1.4. Explosives that pose a minor explosion 
hazard. The explosive effects are largely confined to the 
package and no projection of fragments of appreciable size 
or range is to be expected. An external fire must not cause 
virtually instantaneous explosion of almost the entire 
contents of the package. 


Division 1.5. Very insensitive explosives. This division is 
comprised of substances that have a mass explosion 
hazard, but that are so insensitive there is very little proba- 
bility of initiation or of transition from burning to 
detonation under normal conditions of transport. 


Division 1.6. Extremely insensitive articles which do not 
have a mass explosion hazard. This division is comprised 
of articles that contain only extremely insensitive detonat- 
ing substances and which demonstrate a negligible 
probability of accidental initiation or propagation. 


EXPLOSIVE MATERIAL. The term *explosive" material 
means explosives, blasting agents and detonators. 


EXTERIOR EXIT RAMP. An exit component that serves to 
meet one or more means of egress design requirements, such 
as required number of exits or exit access travel distance, and 
is open to yards, courts or public ways. 


EXTERIOR EXIT STAIRWAY. An exit component that 
serves to meet one or more means of egress design require- 
ments, such as required number of exits or exit access travel 
distance, and is open to yards, courts or public ways. 


EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS). EIFS are nonstructural, nonload-bearing, exterior 
wall cladding systems that consist of an insulation board 
attached either adhesively or mechanically, or both, to the 
substrate; an integrally reinforced base coat and a textured 
protective finish coat. 
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EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS) WITH DRAINAGE. An EIFS that incorporates a 
means of drainage applied over a water-resistive barrier. 


EXTERIOR SURFACES, Weather-exposed surfaces. 


EXTERIOR WALL. A wall, bearing or nonbearing, that is 
used as an enclosing wall for a building, other than a fire wall, 
and that has a slope of 60 degrees (1.05 rad) or greater with the 
horizontal plane. 


EXTERIOR WALL COVERING. A material or assembly 
of materials applied on the exterior side of exterior walls for 
the purpose of providing a weather-resisting barrier, insula- 
tion or for aesthetics, including but not limited to, veneers, 
siding, exterior insulation and finish systems, architectural 
trim and embellishments such as cornices, soffits, fascias, 
gutters and leaders. 


EXTERIOR WALL ENVELOPE. A system or assembly of 
exterior wall components, including exterior wall covering 
materials, that provides protection of the building structural 
members, including framing and sheathing materials, and 
conditioned interior space, from the detrimental effects of the 
exterior environment. 


EXTRA-HIGH-RACK COMBUSTIBLE STORAGE. 
Storage of Class I, II, III or IV commodities on racks that 
exceed 40 feet (12 192 mm) in height and storage of high- 
hazard commodities on racks that exceed 30 feet (9144 mm) 
in height. 


F RATING. The time period that the through-penetration 
firestop system or perimeter fire containment system limits the 
spread of fire through the penetration or void. 


FABRIC PARTITION. A partition consisting of a finished 
surface made of fabric, without a continuous rigid backing, 
that is directly attached to a framing system in which the verti- 
cal framing members are spaced greater than 4 feet (1219 mm) 
on center. 


FABRICATED ITEM. Structural, /oad-bearing or lateral 
load-resisting members or assemblies consisting of materials 
assembled prior to installation in a building or structure, or 
subjected to operations such as heat treatment, thermal 
cutting, cold working or reforming after manufacture and 
prior to installation in a building or structure. Materials 
produced in accordance with standards referenced by this 
code, such as rolled structural steel shapes, steel reinforcing 
bars, masonry units and wood structural panels, or in accor- 
dance with a referenced standard that provides requirements 
for quality control done under the supervision of a third-party 
quality control agency, are not “fabricated items." 


FABRICATION AREA. An area within a semiconductor 
fabrication facility and related research and development 
areas in which there are processes using hazardous production 
materials. Such areas are allowed to include ancillary rooms or 
areas such as dressing rooms and offices that are directly 
related to the fabrication area processes. 


FACILITY. All or any portion of buildings, structures, site 
improvements, elements and pedestrian or vehicular routes 
located on a site. 
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FACTORED LOAD. The product of a nominal load and a 
load factor. 


FENESTRATION. Products classified as either vertical 
fenestration or skylights and sloped glazing, installed in such 
a manner as to preserve the weather-resistant barrier of the 
wall or roof in which they are installed. Fenestration includes 
products with glass or other transparent or translucent 
materials. 


FENESTRATION, VERTICAL. Windows that are fixed or 
movable, opaque doors, glazed doors, glazed block and 
combination opaque and glazed doors installed in a wall at less 
than 15 degrees from the vertical. 


FIBERBOARD. A fibrous, homogeneous panel made from 
lignocellulosic fibers (usually wood or cane) and having a 
density of less than 31 pounds per cubic foot (pcf) (497 kg/m?) 
but more than 10 pcf (160 kg/m?). 


FIBER-CEMENT (BACKER BOARD, SIDING, 
SOFFIT, TRIM AND UNDERLAYMENT) PRODUCTS. 
Manufactured thin section composites of hydraulic cementi- 
tious matrices and discrete nonasbestos fibers. 


FIBER-REINFORCED POLYMER. A polymeric compos- 
ite material consisting of reinforcement fibers, such as glass, 
impregnated with a fiber-binding polymer which is then 
molded and hardened. Fiber-reinforced polymers are permit- 
ted to contain cores laminated between fiber-reinforced 
polymer facings. 


FIELD NAILING. See “Nailing, field.” 


FIELD-MOLDED SEALANT. A liquid or semisolid mate- 
rial molded into the desired shape in the joint into which it is 
installed. 


FINES. Small pieces or splinters of wood byproducts that 
will pass through a 0.25-inch (6.4 mm) screen. 


FIRE ALARM BOX, MANUAL. See “Manual fire alarm 
box.” 


FIRE ALARM CONTROL UNIT. A system component 
that receives inputs from automatic and manual fire alarm 
devices and may be capable of supplying power to detection 
devices and transponders or off-premises transmitters. The 
control unit may be capable of providing a transfer of power 
to the notification appliances and transfer of condition to 
relays or devices. 


FIRE ALARM SIGNAL. A signal initiated by a fire alarm- 
initiating device such as a manual fire alarm box, automatic 
fire detector, waterflow switch or other device whose activa- 
tion is indicative of the presence of a fire or fire signature. 


FIRE ALARM SYSTEM. A system or portion of a combina- 
tion system consisting of components and circuits arranged to 
monitor and annunciate the status of fire alarm or supervisory 
signal-initiating devices and to initiate the appropriate 
response to those signals. 


FIRE AREA. The aggregate floor area enclosed and bounded 
by fire walls, fire barriers, exterior walls or horizontal assem- 
blies of a building. Areas of the building not provided with 
surrounding walls shall be included in the fire area if such 
areas are included within the horizontal projection of the roof 
or floor next above. 


2-15 


DEFINITIONS 


FIRE BARRIER. A fire-resistance-rated wall assembly of 
materials designed to restrict the spread of fire in which conti- 
nuity is maintained. 


FIRE COMMAND CENTER. The principal attended or 
unattended location where the status of detection, alarm 
communications and control systems is displayed, and from 
which the systems can be manually controlled. 


FIRE DAMPER. A listed device installed in ducts and air 
transfer openings designed to close automatically upon detec- 
tion of heat and resist the passage of flame. Fire dampers are 
classified for use in either static systems that will automati- 
cally shut down in the event of a fire, or in dynamic systems 
that continue to operate during a fire. A dynamic fire damper 
is tested and rated for closure under elevated temperature 
airflow. 


FIRE DETECTOR, AUTOMATIC. A device designed to 
detect the presence of a fire signature and to initiate action. 


FIRE DOOR. The door component of a fire door assembly. 


FIRE DOOR ASSEMBLY. Any combination of a fire door, 
frame, hardware and other accessories that together provide a 
specific degree of fire protection to the opening. 


FIRE DOOR ASSEMBLY, FLOOR. See “Floor fire door 
assembly.” 


FIRE EXIT HARDWARE. Panic hardware that is listed for 
use on fire door assemblies. 


FIRE LANE. A road or other passageway developed to allow 
the passage of fire apparatus. A fire lane is not necessarily 
intended for vehicular traffic other than fire apparatus. 


FIRE PARTITION. А vertical assembly of materials 
designed to restrict the spread of fire in which openings are 
protected, 


FIRE PROTECTION RATING. The period of time that an 
opening protective will maintain the ability to confine a fire as 
determined by tests specified in Section 716. Ratings are 
stated in hours or minutes. 


FIRE PROTECTION SYSTEM. Approved devices, equip- 
ment and systems or combinations of systems used to detect a 
fire, activate an alarm, extinguish or control a fire, control or 
manage smoke and products of a fire or any combination 
thereof. 


FIRE PROTECTIVE CURTAIN ASSEMBLY. An assem- 
bly consisting of a fabric curtain, a bottom bar, guides, a coil, 
and an operating and closing system. 


FIRE RESISTANCE. That property of materials or their 
assemblies that prevents or retards the passage of excessive 
heat, hot gases or flames under conditions of use. 


FIRE SAFETY FUNCTIONS. Building and fire control 
functions that are intended to increase the level of life safety 
for occupants or to control the spread of harmful effects of 
fire. 


FIRE SEPARATION DISTANCE. The distance measured 
from the building face to one of the following: 


1. The closest interior /ot line. 
2. To the centerline of a street, an alley or public way. 
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3. To an imaginary line between two buildings on the lot. 


The distance shall be measured at right angles from the 
face of the wall. 


FIRE WALL. A fire-resistance-rated wall having protected 
openings, which restricts the spread of fire and extends contin- 
uously from the foundation to or through the roof, with 
sufficient structural stability under fire conditions to allow 
collapse of construction on either side without collapse of the 
wall. 


FIRE WINDOW ASSEMBLY. A window constructed and 
glazed to give protection against the passage of fire. 


FIREBLOCKING. Building materials, or materials 
approved for use as fireblocking, installed to resist the free 
passage of flame to other areas of the building through 
concealed spaces. 


FIREPLACE. A hearth and fire chamber or similar prepared 
place in which a fire may be made and which is built in 
conjunction with a chimney. 


FIREPLACE THROAT. The opening between the top of the 
firebox and the smoke chamber. 


FIRE-RATED GLAZING. Glazing with either a fire protec- 
tion rating or a fire-resistance rating. 


FIRE-RESISTANCE RATING. The period of time a build- 
ing element, component or assembly maintains the ability to 
confine a fire, continues to perform a given structural func- 
tion, or both, as determined by the tests, or the methods based 
on tests, prescribed in Section 703. 


FIRE-RESISTANT JOINT SYSTEM. An assemblage of 
specific materials or products that are designed, tested and 
fire-resistance rated in accordance with either ASTM E1966 
or UL 2079 to resist for a prescribed period of time the passage 
of fire through joints made in or between fire-resistance-rated 
assemblies, 


FIRE-RETARDANT-TREATED WOOD. Wood products 
that, when impregnated with chemicals by a pressure process 
or other means during manufacture, exhibit reduced surface- 
burning characteristics and resist propagation of fire. 


FIRESTOP, MEMBRANE-PENETRATION. See 
* Membrane-penetration firestop." 


FIRESTOP, PENETRATION. See “Penetration firestop." 


FIRESTOP SYSTEM, THROUGH-PENETRATION. See 
*Through-penetration firestop system." 


FIREWORKS. Any composition or device for the purpose of 
producing a visible or audible effect for entertainment 
purposes by combustion, deflagration or detonation that 
meets the definition of 1.4G fireworks or 1.3G fireworks. 


Fireworks, 1.3G. Large fireworks devices, which are 
explosive materials, intended for use in fireworks displays 
and designed to produce audible or visible effects by 
combustion, deflagration or detonation. Such 1.3G fire- 
works include, but are not limited to, firecrackers 
containing more than 130 milligrams (2 grains) of explo- 
sive composition, aerial shells containing more than 40 
grams of pyrotechnic composition, and other display pieces 
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which exceed the limits for classification as 1.4G fire- 
works. Such 1.3G fireworks are also described as 
fireworks, UN0335 by the DOTn. 


Fireworks, 1.4G. Small fireworks devices containing 
restricted amounts of pyrotechnic composition designed 
primarily to produce visible or audible effects by combus- 
tion or deflagration that complies with the construction, 
chemical composition and labeling regulations of the 
DOTn for fireworks, UN0336, and the US Consumer Prod- 
uct Safety Commission (CPSC) as set forth in CPSC 16 
CFR: Parts 1500 and 1507. 


FIXED BASE OPERATOR (FBO). A commercial business 
granted the right by the airport sponsor to operate on an airport 
and provide aeronautical services, such as fueling, hangaring, 
tie-down and parking, aircraft rental, aircraft maintenance and 
flight instruction. 


FIXED SEATING. Furniture or fixture designed and 
installed for the use of sitting and secured in place including 
bench-type seats and seats with or without backs or armrests. 


FLAME SPREAD. The propagation of flame over a surface. 


FLAME SPREAD INDEX. А comparative measure, 
expressed as a dimensionless number, derived from visual 
measurements ofthe spread of flame versus time for a material 
tested in accordance with ASTM E84 or UL 723. 


FLAMMABLE CRYOGENIC FLUID. A cryogenic fluid 
that is flammable in its vapor state. 


FLAMMABLE FINISHES. Coatings to articles or materials 
in which the material being applied is a flammable liquid, 
combustible liquid, combustible powder, fiberglass resin or 
flammable or combustible gel coating. 


FLAMMABLE GAS. A material that is a gas at 68°F (20°C) 
or less at 14.7 pounds per square inch atmosphere (psia) (101 
kPa) of pressure [a material that has a boiling point of 68°F 
(20°C) or less at 14.7 psia (101 kPa)], which also meets one of 
the following: 


1. Is ignitable at 14.7 psia (101 kPa) when in a mixture of 
13 percent or less by volume with air. 


2. Has a flammable range at 14.7 psia (101 kPa) with air 
of at least 12 percent, regardless of the lower limit. 


The limits specified shall be determined at 14.7 psi (101 kPa) 


of pressure and a temperature of 68°F (20°C) in accordance 
with ASTM E681. 


FLAMMABLE LIQUEFIED GAS. A liquefied compressed 
gas which, under a charged pressure, is partially liquid at a 
temperature of 68°F (20°C) and which is flammable. 


FLAMMABLE LIQUID. A /iquid having a closed cup flash 
point below 100°F (38°C). Flammable liquids are further cate- 
gorized into a group known as Class I liquids. The Class I 
category is subdivided as follows: 


Class ТА. Liquids having a flash point below 73°F (23°C) 
and a boiling point below 100°F (38°C). 


Class IB. Liquids having a flash point below 73°F (23°C) 
and a boiling point at or above 100°F (38°С). 
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Class IC. Liquids having a flash point at or above 73°F 
(23°C) and below 100°F (38°C). The category of flamma- 
ble liquids does not include compressed gases or cryogenic 
fluids, or liquids that do not have a fire point when tested in 
accordance with ASTM D92. 


FLAMMABLE MATERIAL. A material capable of being 
readily ignited from common sources of heat or at a tempera- 
ture of 600°F (316°C) or less. 


FLAMMABLE SOLID. A solid, other than a blasting agent 
or explosive, that is capable of causing fire through friction, 
absorption or moisture, spontaneous chemical change, or 
retained heat from manufacturing or processing, or which has 
an ignition temperature below 212°F (100°C) or which burns 
so vigorously and persistently when ignited as to create a seri- 
ous hazard. A chemical shall be considered a flammable so/id 
as determined in accordance with the test method of CPSC 16 
CFR; Part 1500.44, if it ignites and burns with a self-sustained 
flame at a rate greater than 0.1 inch (2.5 mm) per second along 
its major axis. 


FLAMMABLE VAPOR AREA. An area in which the con- 
centration of flammable constituents (vapor, gas, fume, mist 
or dust) in the air exceeds 25 percent of their lower flamma- 
ble limit (LFL) because of the flammable finish processes 
operation. It shall include: 


1. The interior of spray booths. 


2. The interior of ducts exhausting from spraying pro- 
cesses. 


3. Any area in the direct path of spray or any area contain- 
ing dangerous quantities of air-suspended powder, 
combustible residue, dust, deposits, vapor or mists as a 
result of spraying operations. 


4. The area in the vicinity of dip tanks, drain boards or 
associated drying, conveying or other equipment during 
operation or shutdown periods. 


The building official is authorized to determine the extent 
of the flammable vapor area, taking into consideration the 
material characteristics of the flammable materials, the 
degree of sustained ventilation and the nature of the opera- 
tions. 


FLAMMABLE VAPORS OR FUMES. The concentration 
of flammable constituents in air that exceeds 25 percent of 
their /ower flammable limit (LFL). 


FLASH POINT. The minimum temperature in degrees Fahr- 
enheit at which a /iquid will give off sufficient vapors to form 
an ignitable mixture with air near the surface or in the 
container, but will not sustain combustion. The flash point of 
a liquid shall be determined by appropriate test procedure and 
apparatus as specified in ASTM D56, ASTM D93 or ASTM 
D3278. 


FLIGHT. A continuous run of rectangular treads, winders or 
combination thereof from one landing to another. 


FLOAT. A floating structure normally used as a point of 
transfer for passengers and goods, or both, for mooring pur- 
poses. 


FLOOD, DESIGN. See “Design flood." 
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FLOOD DAMAGE-RESISTANT MATERIALS. Any 
construction material capable of withstanding direct and 
prolonged contact with floodwaters without sustaining any 
damage that requires more than cosmetic repair. 


FLOOD ELEVATION, DESIGN. See “Design flood 
elevation.” 


FLOOD HAZARD AREA. The area designated as a flood 
hazard area by the flood plain administrator. 


FLOOD HAZARD AREAS, SPECIAL. See “Special flood 
hazard area." 


FLOOD INSURANCE RATE MAP (FIRM). An official 
map of a community on which the Federal Emergency 
Management Agency (FEMA) has delineated both the special 
flood hazard areas and the risk premium zones applicable to 
the community. 


FLOOD INSURANCE STUDY. The official report 
provided by the Federal Emergency Management Agency 
containing the Flood Insurance Rate Map (FIRM), the Flood 
Boundary and Floodway Map (FBFM), the water surface 
elevation of the base flood and supporting technical data. 


FLOOD PLAIN ADMINISTRATOR. See Section 102.4.3. 


FLOOD or FLOODING. A general and temporary condition 
of partial or complete inundation of normally dry land from: 


1. The overflow of inland or tidal waters. 


2. The unusual and rapid accumulation or runoff of sur- 
face waters from any source. 


FLOODWAY. The channel ofthe river, creek or other water- 
course and the adjacent land areas that must be reserved in 
order to discharge the base flood without cumulatively 
increasing the water surface elevation more than a designated 
height. 


FLOOR AREA, GROSS. The floor area within the inside 
perimeter of the exterior walls of the building under consid- 
eration, exclusive of vent shafis and courts, without 
deduction for corridors, stairways, ramps, closets, the thick- 
ness of interior walls, columns or other features. The floor 
area of a building, or portion thereof, not provided with 
surrounding exterior walls shall be the usable area under the 
horizontal projection of the roof or floor above. The gross 
floor area shall not include shafts with no openings or inte- 
rior courts. 


FLOOR AREA, NET. The actual occupied area not includ- 
ing unoccupied accessory areas such as corridors, stairways, 
ramps, toilet rooms, mechanical rooms and closets. 


FLOOR FIRE DOOR ASSEMBLY. A combination of a fire 
door, a frame, hardware and other accessories installed in a 
horizontal plane, which together provide a specific degree of 
fire protection to a through-opening in a fire-resistance-rated 
floor (see Section 712.1.13.1). 


FLUE SPACES. 


Longitudinal flue space. The flue space between rows of 
storage perpendicular to the direction of loading. 


Transverse flue space. The space between rows of stor- 
age parallel to the direction of loading. 
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FLUIDIZED BED. A container holding powder coating 
material that is aerated from below so as to form an air- 
supported expanded cloud of such material through which 
the preheated object to be coated is immersed and trans- 
ported. 


FOAM PLASTIC INSULATION. A plastic that is inten- 
tionally expanded by the use of a foaming agent to produce 
a reduced-density plastic containing voids consisting of open 
or closed cells distributed throughout the plastic for thermal 
insulating or acoustical purposes and that has a density less 
than 20 pounds per cubic foot (pcf) (320 kg/m’). 


FOAM-EXTINGUISHING SYSTEM. A special system 
discharging a foam made from concentrates, either mechani- 
cally or chemically, over the area to be protected. 


FOLDING AND TELESCOPIC SEATING. Tiered seating 
having an overall shape and size that is capable of being 
reduced for purposes of moving or storing and is not a build- 
ing element. 


FOOD COURT. A public seating area located in the mail that 
serves adjacent food preparation tenant spaces. 


FOSTER CARE FACILITIES. Facilities that provide care 
to more than five children, 2'/, years of age or less. 


FOUNDATION PIER. This definition applies only to Chap- 
ter 21. 


An isolated vertical foundation member whose horizontal 
dimension measured at right angles to its thickness does not 
exceed three times its thickness and whose height is equal to 
or less than four times its thickness. 


FRAME STRUCTURE. A building or other structure in 
which vertical /oads from floors and roofs are primarily 
supported by columns. 


FUEL CELL POWER SYSTEM, STATIONARY. A 
stationary energy-generation system that converts the chemi- 
cal energy of a fuel and oxidant to electric energy (DC or AC 
electricity) by an electrochemical process. 


Field-fabricated fuel cell power system. A stationary fuel 
cell power system that is assembled at the job site and is not 
a preengineered or prepackaged factory-assembled fuel 
cell power system. 


Preengineered fuel cell power system. A stationary fuel 
cell power system consisting of components and modules 
that are produced in a factory and shipped to the job site for 
assembly. 


Prepackaged fuel cell power system. A stationary fuel 
cell power system that is factory assembled as a single, 
complete unit and shipped as a complete unit for installa- 
tion at the job site. 


FUEL GAS CODE. For the purpose of this code, Fuel Gas 
Code shall mean Appendix C of the Oregon Mechanical Spe- 
cialty Code (OMSC) as adopted by OAR 918-440-0010. 


FURNACE CLASS A. An oven or furnace that has heat 
utilization equipment operating at approximately atmo- 
spheric pressure wherein there is a potential explosion or 
fire hazard that could be occasioned by the presence of 
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flammable volatiles or combustible materials processed or 
heated in the furnace. 


Note; Such flammable volatiles or combustible materials 
can, for instance, originate from the following: 


1. Paints, powders, inks, and adhesives from finishing 
processes, such as dipped, coated, sprayed and 
impregnated materials. 


2. The substrate material. 


3. Wood, paper and plastic pallets, spacers or packag- 
ing materials. 


4. Polymerization or other molecular rearrangements. 
Potentially flammable materials, such as quench oil, 
waterborne finishes, cooling oil or Class C classifi- 
cation are integral quench furnaces and molten salt 
bath furnaces. 


FURNACE CLASS B. An oven or furnace that has heat uti- 
lization equipment operating at approximately atmospheric 
pressure wherein there are no flammable volatiles or combus- 
tible materials being heated. 


GABLE. The triangular portion of a wall beneath the end of a 
dual-slope, pitched, or mono-slope roof or portion thereof and 
above the top plates of the story or level of the ceiling below. 


GAMING. To deal, operate, carry on, conduct, maintain or 
expose for play any game played with cards, dice, equipment 
or any mechanical, electromechanical or electronic device or 
machine for money, property, checks, credit or any represen- 
tative of value except where occurring at private home or 
operated by a charitable or educational organization. 


GAMING AREA. Single or multiple areas of a building or 
facility where gaming machines or tables are present and 
gaming occurs, including but not limited to, primary casino 
gaming areas, VIP gaming areas, high-roller gaming areas, bar 
tops, lobbies, dedicated rooms or spaces such as in retail or 
restaurant establishments, sports books and tournament areas. 


GAMING MACHINE TYPE. Categorization of gaming 
machines per type of game played on them, including, but not 
limited to, slot machines, video poker and video keno. 


GAMING TABLE TYPE. Categorization of gaming tables 
per the type of game played on them, including, but not 
limited to, baccarat, bingo, blackjack/21, craps, pai gow, 
poker, roulette. 


GAS CABINET. A fully enclosed, ventilated noncombusti- 
ble enclosure used to provide an isolated environment for 
compressed gas cylinders in storage or use. Doors and access 
ports for exchanging cylinders and accessing pressure-regu- 
lating controls are allowed to be included. 


GAS DETECTION SYSTEM. A system or portion of a 
combination system that utilizes one or more stationary 
sensors to detect the presence of a specified gas at a specified 
concentration and initiate one or more responses required by 
this code, such as notifying a responsible person, activating an 
alarm signal, or activating or deactivating equipment. A self- 
contained gas detection and alarm device is not classified as a 
gas detection system. 
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GAS ROOM. A separately ventilated, fully enclosed room in 
which only compressed gases and associated equipment and 
supplies are stored or used. 


GASEOUS HYDROGEN SYSTEM. An assembly of 
piping, devices and apparatus designed to generate, store, 
contain, distribute or transport a nontoxic, gaseous hydrogen- 
containing mixture having not less than 95-percent hydrogen 
gas by volume and not more than l-percent oxygen by 
volume. Gaseous hydrogen systems consist of items such as 
compressed gas containers, reactors and appurtenances, 
including pressure regulators, pressure relief devices, mani- 
folds, pumps, compressors and interconnecting piping and 
tubing and controls. 


GLASS FIBERBOARD. Fibrous glass roof insulation 
consisting of inorganic glass fibers formed into rigid boards 
using a binder. The board has a top surface faced with asphalt 
and kraft reinforced with glass fiber. 


GLOVE ВОХ. A sealed enclosure in which items inside the 
box are handled exclusively using long gloves sealed to ports 
in the enclosure. 


GLASS MAT GYPSUM PANEL. A gypsum panel consist- 
ing of a noncombustible core primarily of gypsum, surfaced 
with glass mat partially or completely embedded in the core. 


GRADE (LUMBER). The classification of lumber in regard 
to strength and utility in accordance with American Softwood 
Lumber Standard DOC PS 20 and the grading rules of an 
approved lumber rules-writing agency. 


GRADE FLOOR EMERGENCY ESCAPE AND 
RESCUE OPENING. An emergency escape and rescue 
opening located such that the bottom of the clear opening is 
not more than 44 inches (1118 mm) above or below the 
finished ground level adjacent to the opening. 


GRADE PLANE. A reference plane representing the average 
of finished ground level adjoining the building at exterior 
walls. Where the finished ground level slopes away from the 
exterior walls, the reference plane shall be established by the 
lowest points within the area between the building and the /о/ 
line or, where the Zot line is more than 6 feet (1829 mm) from 
the building, between the building and a point 6 feet (1829 
mm) from the building. 


GRADE PLANE, STORY ABOVE. See “Story above grade 
plane." 


GRANDSTAND. Tiered seating supported on a dedicated 
structural system and two or more rows high and is not a build- 
ing element (see “Bleachers’’). 


GREENHOUSE. A structure or thermally isolated area of a 
building that maintains a specialized sunlit environment used 
for and essential to the cultivation, protection or maintenance 
of plants. 


GROSS LEASABLE AREA. The total floor area designed 
for tenant occupancy and exclusive use. The area of tenant 
occupancy is measured from the centerlines of joint partitions 
to the outside of the tenant walls. All tenant areas, including 
areas used for storage, shall be included in calculating gross 
leasable area. 
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GROUP HOME. A facility for social rehabilitation, 
substance abuse or mental health problems that contains a 
group housing arrangement that provides custodial care but 
does not provide medical care. 


GUARD. A building component or a system of building 
components located at or near the open sides of elevated walk- 
ing surfaces that minimizes the possibility of a fall from the 
walking surface to a lower level. 


GUESTROOM. A room used or intended to be used by one 
or more guests for living or sleeping purposes. 


GYPSUM BOARD. The generic name for a family of sheet 
products consisting of a noncombustible core primarily of 
gypsum with paper surfacing. 


GYPSUM PANEL PRODUCT. The general name for a 
family of sheet products consisting essentially of gypsum 
complying with the standards specified in Table 2506.2 and 
Table 2507.2, and Chapter 35. Gypsum board and glass mat 
gypsum panels are examples of gypsum panel products. 


GYPSUM PLASTER. A mixture of calcined gypsum or 
calcined gypsum and lime and aggregate and other approved 
materials as specified in this code. 


GYPSUM SHEATHING. Gypsum panel products specifi- 
cally manufactured with enhanced water resistance for use as 
a substrate for exterior surface materials. 


GYPSUM VENEER PLASTER. Gypsum plaster applied to 
an approved base in one or more coats normally not exceeding 
'/, inch (6.4 mm) in total thickness. 


GYPSUM WALLBOARD. A gypsum board used primarily 
as an interior surfacing for building structures. 


HABITABLE SPACE. A space in a building for living, 
sleeping, eating or cooking. Bathrooms, toilet rooms, closets, 
halls, storage or utility spaces and similar areas are not consid- 
ered habitable spaces. 


HALOGENATED EXTINGUISHING SYSTEM. A fire- 
extinguishing system using one or more atoms of an element 
from the halogen chemical series: fluorine, chlorine, bromine 
and iodine. 


HANDLING. The deliberate transport by any means to a 
point of storage or use. 


HANDRAIL. A horizontal or sloping rail intended for grasp- 
ing by the hand for guidance or support. 


HARDBOARD. A fibrous-felted, homogeneous panel made 
from lignocellulosic fibers consolidated under heat and pres- 
sure in a hot press to a density not less than 31 pcf (497 kg/m’). 


HARDWARE. See 
hardware." 


HAZARDOUS MATERIALS. Those chemicals or 
substances that are physical hazards or health hazards as clas- 
sified in this code, whether the materials are in usable or waste 
condition. 


HAZARDOUS PRODUCTION MATERIAL (HPM). A 
solid, liquid or gas associated with semiconductor manufac- 
turing that has а degree-of-hazard rating іп health, 
flammability or instability of Class 3 or 4 as ranked by NFPA 


“Fire exit hardware" and “Panic 
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704 and which is used directly in research, laboratory or 
production processes which have as their end product materi- 
als that are not hazardous. 


HEAD JOINT. Vertical mortar joint placed between 
masonry units within the wythe at the time the masonry units 
are laid. 


HEALTH HAZARD. A classification of a chemical for 
which there is statistically significant evidence that acute or 
chronic health effects are capable of occurring in exposed 
persons. The term “health hazard" includes chemicals that are 
toxic or highly toxic, and corrosive. 


HEAT DETECTOR. See “Detector, heat." 


HEIGHT, BUILDING. The vertical distance from grade 
plane to the average height of the highest roof surface. 


HELICAL PILE. Manufactured steel deep foundation 
element consisting of a central shaft and one or more helical 
bearing plates. A helical pile is installed by rotating it into the 
ground. Each helical bearing plate is formed into a screw 
thread with a uniform defined pitch. 


HELIPAD. A structural surface that is used for the landing, 
taking off, taxiing and parking of helicopters. 


HELIPORT. An area of land or water or a structural surface 
that is used, or intended for use, for the landing and taking off 
of helicopters, and any appurtenant areas that are used, or 
intended for use, for heliport buildings or other heliport 
facilities. 


HELISTOP. The same as “heliport,” except that no fueling, 
defueling, maintenance, repairs or storage of helicopters is 
permitted. 


HIGHER EDUCATION LABORATORY. Laboratories in 
Group B occupancies used for educational purposes above the 
12th grade. Storage, use and handling of chemicals in such 
laboratories shall be limited to purposes related to testing, 
analysis, teaching, research or developmental activities on a 
nonproduction basis. 


HIGHLY TOXIC. A material which produces a lethal dose 
or lethal concentration that falls within any of the following 
categories: 


1. A chemical that has a median lethal dose (LD,,) of 50 
milligrams or less per kilogram of body weight when 
administered orally to albino rats weighing between 
200 and 300 grams each. 


2. A chemical that has a median lethal dose (LD...) of 200 
milligrams or less per kilogram of body weight when 
administered by continuous contact for 24 hours (or 
less if death occurs within 24 hours) with the bare skin 
of albino rabbits weighing between 2 and 3 kilograms 
each. 


3. A chemical that has a median lethal concentration 
(LC,,) in air of 200 parts per million by volume or less 
of gas or vapor, or 2 milligrams per liter or less of 
mist, fume or dust, when administered by continuous 
inhalation for 1 hour (or less if death occurs within 1 
hour) to albino rats weighing between 200 and 300 
grams each. 
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Mixtures of these materials with ordinary materials, such 
as water, might not warrant classification as highly toxic. 
While this system is basically simple in application, any haz- 
ard evaluation that is required for the precise categorization 
of this type of material shall be performed by experienced, 
technically competent persons. 


HIGHLY VOLATILE LIQUID. A liquefied compressed 
gas with a boiling point of less than 68°F (20°C). 


HIGH-PILED COMBUSTIBLE STORAGE. Storage of 
combustible materials in closely packed piles or combustible 
materials on pallets, in racks or on shelves where the top of 
storage is greater than 12 feet (3658 mm) in height. Where 
required by the building official, high-piled combustible stor- 
age also includes certain high-hazard commodities, such as 
rubber tires, Group A plastics, flammable liquids, idle pallets 
and similar commodities, where the top of storage is greater 
than 6 feet (1829 mm) in height. 


HIGH-PILED STORAGE AREA. An area within a build- 
ing that is designated, intended, proposed or actually used for 
high-piled combustible storage, including operating aisles. 


HIGH-PRESSURE DECORATIVE EXTERIOR-GRADE 
COMPACT LAMINATE (HPL). Panels consisting of 
layers of cellulose fibrous material impregnated with thermo- 
setting resins and bonded together by a high-pressure process 
to form a homogeneous nonporous core suitable for exterior 
use. 


HIGH-PRESSURE DECORATIVE EXTERIOR-GRADE 
COMPACT LAMINATE (HPL) SYSTEM. An exterior 
wall covering fabricated using HPL in a specific assembly 
including joints, seams, attachments, substrate, framing and 
other details as appropriate to a particular design. 


HIGH-RANGE WATER REDUCER. A chemical admix- 
ture capable of reducing the water content of concrete at least 
12 percent. This admixture shall conform to ASTM C494, 
Type F and/or Type O. 


HIGH-RISE BUILDING. A building with an occupied floor 
located more than 75 feet (22 860 mm) above the lowest level 
of fire department vehicle access. 


HISTORIC BUILDINGS. Any building or structure that is, 
in whole or in part, listed or certified as eligible for listing by 
the National Register of Historic Places, established and main- 
tained under the National Historic Preservation Act of 1966 
(P.L. 89-665), or if the National Register of Historic Places 
ceases accepting nominations, is approved for listing on an 
Oregon register of historic places, or is locally designated 
landmark protected by ordinance. 


HOGGED MATERIALS. Wood waste materials produced 
from the lumber production process. 


HONEYCOMB. Voids left in concrete due to failure of the 
mortar to effectively fill the spaces among coarse aggregate 
particles. 


HORIZONTAL ASSEMBLY. A fire-resistance-rated floor 
or roof assembly of materials designed to restrict the spread of 
fire in which continuity is maintained. 
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HORIZONTAL EXIT. An exit component consisting of 
fire-resistance-rated construction and opening protectives 
intended to compartmentalize portions of a building thereby 
creating refuge areas that afford safety from the fire and 
smoke from the area of fire origin. 


HOSPITALS AND PSYCHIATRIC HOSPITALS. Facili- 
ties that provide care or treatment for the medical, psychiatric, 
obstetrical, or surgical treatment of care recipients who are 
incapable of self-preservation. 


HOUSING UNIT. A dormitory or a group of cells with a 
common dayroom in Group 1-3. An area intended to lodge 
residents on a 24-hour basis where accommodations are 
provided for sleeping. 


HPM. See *Hazardous Production Material." 
HPM FACILITY. See *Semiconductor fabrication facility." 


HPM ROOM. A room used in conjunction with or serving a 
Group H-5 occupancy, where HPM is stored or used and 
which is classified as a Group H-2, H-3 or H-4 occupancy. 


HYDROGEN FUEL GAS ROOM. A room or space that is 
intended exclusively to house a gaseous hydrogen system. 


ICE-SENSITIVE STRUCTURE. A structure for which the 
effect of an atmospheric ice /oad governs the design ofa struc- 
ture or portion thereof. This includes, but is not limited to, 
lattice structures, guyed masts, overhead lines, light suspen- 
sion and cable-stayed bridges, aerial cable systems (e.g., for 
ski lifts or logging operations) amusement rides, open 
catwalks and platforms, flagpoles and signs. 


IMMEDIATELY DANGEROUS TO LIFE AND 
HEALTH (IDLH). The concentration of airborne contami- 
nants which poses a threat of death, immediate or delayed 
permanent adverse health effects, or effects that could prevent 
escape from such an environment. This contaminant concen- 
tration level is established by the National Institute of 
Occupational Safety and Health (NIOSH) based on both toxic- 
ity and flammability. It generally is expressed in parts per 
million by volume (ppmv/v) or milligrams per cubic meter 
(mg/m). If adequate data do not exist for precise establish- 
ment of IDLH concentrations, an independent certified 
industrial hygienist, industrial toxicologist, appropriate regu- 
latory agency or other source approved by the building official 
shall make such determination. 


IMPACT LOAD. The /oad resulting from moving machin- 
ery, elevators, craneways, vehicles and other similar forces 
and kinetic /oads, pressure and possible surcharge from fixed 
or moving /oads. 


IMPACT PROTECTIVE SYSTEM. Construction that has 
been shown by testing to withstand the impact of test missiles 
and that is applied, attached or locked over exterior glazing. 


INCAPABLE OF SELF-PRESERVATION. Persons who, 
because of age, physical limitations, mental limitations, chem- 
ical dependency or medical treatment, cannot respond as an 
individual to an emergency situation. 


INCOMPATIBLE MATERIALS. Materials that, when 
mixed, have the potential to react in a manner that generates 
heat, fumes, gases or byproducts which are hazardous to life 


or property. 
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INDIVIDUAL TRUSS MEMBER. A truss chord or truss 
web. 


INERT GAS. A gas that is capable of reacting with other 
materials only under abnormal conditions such as high 
temperatures, pressures and similar extrinsic physical forces. 
Within the context of the code, inert gases do not exhibit either 
physical or health hazard properties as defined (other than 
acting as a simple asphyxiant) or hazard properties other than 
those of a compressed gas. Some of the more common inert 
gases include argon, helium, krypton, neon, nitrogen and 
xenon. 


INHABITED BUILDING. A building regularly occupied in 
whole or in part as a habitation for people, or any place of 
religious worship, schoolhouse, railroad station, store or other 
structure where people are accustomed to assemble, except 
any building or structure occupied in connection with the 
manufacture, transportation, storage or use of explosive mate- 
rials. 


INITIATING DEVICE. A system component that originates 
transmission of a change-of-state condition, such as in a smoke 
detector, manual fire alarm box or supervisory switch. 


INTEGRATED TESTING (fire protection and life safety 
system). A testing procedure to establish the operational sta- 
tus, interaction and coordination of two or more fire protec- 
tion and safety systems. 


INSULATING SHEATHING. A rigid panel or board insu- 
lation material having a thermal resistance of not less than R- 
2 of the core material with properties suitable for use on walls, 
floors, roofs or foundations. 


INTENDED ТО BE OCCUPIED AS A RESIDENCE. This 
refers to a dwelling unit or sleeping unit that can or will be 
used all or part of the time as the occupant’s place of abode. 


INTERIOR EXIT RAMP. An exit component that serves to 
meet one or more means of egress design requirements, such 
as required number of exits or exit access travel distance, and 
provides for a protected path of egress travel to the ехй 
discharge or public way. 


INTERIOR EXIT STAIRWAY. An exit component that 
serves to meet one or more means of egress design require- 
ments, such as required number of exits or exit access travel 
distance, and provides for a protected path of egress travel to 
the exit discharge or public way. 


INTERIOR FINISH. Interior finish includes interior wall 
and ceiling finish and interior floor finish. 


INTERIOR FLOOR FINISH. The exposed floor surfaces of 
buildings including coverings applied over a finished floor or 
stair, including risers. 


INTERIOR FLOOR-WALL BASE. Interior floor finish 
trim used to provide a functional or decorative border at the 
intersection of walls and floors. 

INTERIOR SURFACES. Surfaces other than weather 
exposed surfaces. 

INTERIOR WALL AND CEILING FINISH. The exposed 


interior surfaces of buildings, including but not limited to: 
fixed or movable walls and partitions; toilet room privacy 
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partitions; columns; ceilings; and interior wainscoting, panel- 
ing or other finish applied structurally or for decoration, 
acoustical correction, surface insulation, structural fire resis- 
tance or similar purposes, but not including trim. 


INTERLAYMENT. A layer of felt or nonbituminous satu- 
rated felt not less than 18 inches (457 mm) wide, shingled 
between each course of a wood-shake roof covering. 


INTERMODAL SHIPPING CONTAINER. A six-sided 
steel unit originally constructed as a general cargo container 
used for the transport of goods and materials. 


INTUMESCENT FIRE-RESISTANT COATINGS. Thin 
film liquid mixture applied to substrates by brush, roller, spray 
or trowel which expands into a protective foamed layer to 
provide fire-resistant protection of the substrates when 
exposed to flame or intense heat. 


IRRITANT. A chemical which is not corrosive, but which 
causes a reversible inflammatory effect on living tissue by 
chemical action at the site of contact. A chemical is a skin 
irritant if, when tested on the intact skin of albino rabbits by 
the methods of CPSC 16 CFR Part 1500.41 for an exposure 
of four or more hours or by other appropriate techniques, it 
results in an empirical score of five or more. A chemical is 
classified as an eye irritant if so determined under the proce- 
dure listed in CPSC 16 CFR Part 1500.42 or other approved 
techniques. 


ISOLATION JOINT. A nonbonded separation between 
adjoining parts of a structure, usually in a vertical plane, 
designed to allow relative movement in three directions in 
order to accommodate differential horizontal or vertical 
movement without the development of cracks elsewhere in 
the structure. May be either a butt joint or a lap joint, used to 
structurally separate the floor slab from other building ele- 
ments. 


JOINT. The opening in or between adjacent assemblies that 
is created due to building tolerances, or is designed to allow 
independent movement of the building in any plane caused by 
thermal, seismic, wind or any other loading. 


JURISDICTION. See municipality. 


L RATING. The air leakage rating of a through penetration 
firestop system or a fire-resistant joint system when tested in 
accordance with UL 1479 or UL 2079, respectively. 


LABEL. An identification applied on a product by the manu- 
facturer that contains the name of the manufacturer, the 
function and performance characteristics of the product or 
material and the name and identification of an approved 
agency, and that indicates that the representative sample of the 
product or material has been tested and evaluated by an 
approved agency (see Section 1703.5, “Manufacturer 's desig- 
nation" and “Mark”). 


LABELED. Equipment, materials or products to which has 
been affixed a /abel, seal, symbol or other identifying mark of 
a nationally recognized testing laboratory, approved agency 
or other organization concerned with product evaluation that 
maintains periodic inspection of the production of the above- 
labeled items and whose labeling indicates either that the 
equipment, material or product meets identified standards or 
has been tested and found suitable for a specified purpose. 
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LABORATORY SUITE. A fire-rated, enclosed laboratory 
area providing one or more laboratory spaces within a Group 
B educational occupancy that includes ancillary uses such as 
offices, bathrooms and corridors that are contiguous with the 
laboratory area, and are constructed in accordance with 
Section 428. 


LAITANCE. A layer of weak and nondurable material con- 
taining cement and fines from aggregates, brought by bleed- 
ing water to the outer surface of concrete. 


LAP. The length by which one material overlays another at a 
lap joint. 

LAP JOINT. A nonbonded joint in which the materials 
being joined override each other so that any movement of the 
materials is primarily parallel to the plane of the joint, putting 
sealants in shear rather than tension or compression. Formed 
slab joints that are not attached with a keyway are considered 
to be lap joints. 


LEVEL OF EXIT DISCHARGE. See “Exit discharge, level 
of.” 

LIFE SAFETY SYSTEMS. Systems, devices and equipment 
that enhance or facilitate evacuation, smoke control, compart- 
mentation and isolation. 


LIGHT-DIFFUSING SYSTEM. Construction consisting in 
whole or in part of lenses, panels, grids or baffles made with 
light-transmitting plastics positioned below independently 
mounted electrical light sources, skylights or light-transmit- 
ting plastic roof panels. Lenses, panels, grids and baffles that 
are part of an electrical fixture shall not be considered as a 
light-diffusing system. 

LIGHT-FRAME CONSTRUCTION. Construction whose 
vertical and horizontal structural elements are primarily 
formed by a system of repetitive wood or cold-formed steel 
framing members. 


LIGHT-TRANSMITTING PLASTIC ROOF PANELS. 
Structural plastic panels other than skylights that are fastened 
to structural members, or panels or sheathing and that are used 
as light-transmitting media in the plane of the roof. 


LIGHT-TRANSMITTING PLASTIC WALL PANELS. 
Plastic materials that are fastened to structural members, or to 
structural panels or sheathing, and that are used as light-trans- 
mitting media in exterior walls. 


LIMIT OF MODERATE WAVE ACTION. Line shown on 
FIRMs to indicate the inland limit of the 1'/,-foot (457 mm) 
breaking wave height during the base flood. 


LIMIT STATE. A condition beyond which a structure or 
member becomes unfit for service and is judged to be no 
longer useful for its intended function (serviceability /imit 
state) or to be unsafe (strength /imit state). 


LIMITED SPRAYING SPACE. An area in which opera- 
tions for touch-up or spot painting of a surface area of 9 
square feet (0.84 m?) or less are conducted. 


LIQUID. A material that has a melting point that is equal to 
or less than 68°F (20°C) and a boiling point that is greater than 
68°F (20°C) at 14.7 pounds per square inch absolute (psia) 
(101 kPa). When not otherwise identified, the term “liquid” 
includes both flammable and combustible liquids. 
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LIQUID STORAGE ROOM. A room classified as a Group 
H-3 occupancy used for the storage of flammable or combus- 
tible liquids in a closed condition. 


LIQUID STORAGE WAREHOUSE. A building classified 
as a Group H-2 or H-3 occupancy used for the storage of 
flammable or combustible liquids in a closed condition. 


LIQUID USE, DISPENSING AND MIXING ROOM. A 
room in which Class I, П and ША flammable or combustible 
liquids are used, dispensed or mixed in open containers. 


LISTED. Equipment, materials, products or services included 
in a list published by an organization acceptable to the build- 
ing official and concerned with evaluation of products or 
services that maintains periodic inspection of production of 
listed equipment or materials or periodic evaluation of 
services and whose listing states either that the equipment, 
material, product or service meets identified standards or has 
been tested and found suitable for a specified purpose. 


LIVE LOAD. A /oad produced by the use and occupancy of 
the building or other structure that does not include construc- 
tion or environmental /oads such as wind load, snow /oad, rain 
load, earthquake load, flood load or dead load. 


LIVE LOAD, ROOF. A /oad on a roof produced: 


1. During maintenance by workers, equipment and mate- 
rials; or 

2. During the life of the structure by movable objects such 
as planters or other similar small decorative appurte- 
nances that are not occupancy related. 


LIVE/WORK UNIT. A dwelling unit or sleeping unit in 
which a significant portion of the space includes a nonresiden- 
tial use that is operated by the tenant. 


LOAD AND RESISTANCE FACTOR DESIGN (LRFD). 
A method of proportioning structural members and their 
connections using load and resistance factors such that no 
applicable /imit state is reached when the structure is 
subjected to appropriate load combinations. The term 
*LRFD" is used in the design of steel and wood structures. 


LOAD EFFECTS. Forces and deformations produced in 
structural members by the applied /oads. 


LOAD FACTOR. A factor that accounts for deviations of the 
actual /oad from the nominal load, for uncertainties in the 
analysis that transforms the /oad into a /oad effect, and for the 
probability that more than one extreme /oad will occur 
simultaneously. 


LOADS. Forces or other actions that result from the weight of 
building materials, occupants and their possessions, environ- 
mental effects, differential movement апа restrained 
dimensional changes. Permanent /oads are those /oads in 
which variations over time are rare or of small magnitude, 
such as dead loads. All other /oads are variable loads (see 
*Nominal loads"). 


LOCKUP FACILITY. See Section 304.2 and the definition 
of “lockup” in ORS 169.005(5). 


LODGING HOUSE. A one-family dwelling where one or 
more occupants are primarily permanent in nature and rent is 
paid for guest rooms. 
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LONGITUDINAL FLUE SPACE. See “Flue space—longi- 
tudinal.” 


LOT. A portion or parcel of land considered as a unit. 


LOT LINE. A line dividing one lot from another, or from a 
street or any public place. 


LOW-ENERGY POWER-OPERATED DOOR. A swing- 
ing, sliding or folding door that opens automatically upon an 
action by a pedestrian such as pressing a push plate or waving 
a hand in front of a sensor. The door closes automatically, and 
operates with decreased forces and decreased speeds (see 
*Power-assisted door" and *Power-operated door"). 


LOWER EXPLOSIVE LIMIT (LEL). See “Lower flam- 
mable limit." 


LOWER FLAMMABLE LIMIT (LFL). The minimum 
concentration of vapor in air at which propagation of flame 
will occur in the presence of an ignition source. The LFL is 
sometimes referred to as *LEL" or “lower explosive limit." 


LOWEST FLOOR. The /owest floor of the lowest enclosed 
area, including basement, but excluding any unfinished or 
flood-resistant enclosure, usable solely for vehicle parking, 
building access or limited storage provided that such enclo- 
sure is not built so as to render the structure in violation of 
Section 1612. 


LOW-PRESSURE TANK. A storage tank designed to with- 
stand an internal pressure greater than 0.5 pound per square 
inch gauge (psig) (3.4 kPa) but not greater than 15 psig 
(103.4 kPa). 


LP-GAS CONTAINER. Any vessel, including cylinders, 
tanks, portable tanks and cargo tanks, used for transporting or 
storing LP-gases. 


MAGAZINE. A building, structure or container, other than 
an operating building, approved for storage of explosive 
materials. 


Indoor. A portable structure, such as a box, bin or other 
container, constructed as required for Type 2, 4 or 5 maga- 
zines in accordance with NFPA 495, NFPA 1124 or DOTy 
277 CFR Part 55 so as to be fire resistant and theft resistant. 


Type 1. A permanent structure, such as a building or 
igloo, that is bullet resistant, fire resistant, theft resistant, 
weather resistant and ventilated in accordance with the 
requirements of NFPA 495, NFPA 1124 or DOTy 27 CFR 
Part 55. 


Type 2. A portable or mobile structure, such as a box, 
skid-magazine, trailer or semitrailer, constructed in accor- 
dance with the requirements of NFPA 495, NFPA 1124 or 
DOTy 27 CFR Part 55, that is fire resistant, theft resistant, 
weather resistant and ventilated. If used outdoors, a Type 2 
magazine is also bullet resistant. 


Type 3. A fire-resistant, theft-resistant and weather-resis- 
tant “day box" or portable structure constructed in 
accordance with NFPA 495, NFPA 1124 or DOTy 27 
CFR Part 55 used for the temporary storage of explosive 
materials. 


Type 4. A permanent, portable or mobile structure such as 
a building, igloo, box, semitrailer or other mobile 
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container that is fire resistant, theft resistant and weather A 


resistant and constructed in accordance with NFPA 495, 
NFPA 1124 or DOTy 27 CFR Part 55. 


Type 5. A permanent, portable or mobile structure such as 
a building, igloo, box, bin, tank, semitrailer, bulk trailer, 
tank trailer, bulk truck, tank truck or other mobile 
container that is theft resistant and is constructed in accor- 
dance with NFPA 495, NFPA 1124 or DOTy 27 CFR Part 
55; 


MAGNESIUM. The pure metal and alloys, of which the 
major part is magnesium. 


MAIN WINDFORCE-RESISTING SYSTEM. An assem- 
blage of structural elements assigned to provide support and 
stability for the overall structure. The system generally 
receives wind loading from more than one surface. 


MAINTENANCE. As it relates to the applicable structural 
fire safety features and means of egress systems covered in 
the fire code(s) and the state building code, maintenance is 
the act of confirming that such systems in occupied structures 
are maintained in accordance with the plans, drawings and 
specifications reviewed and approved by the Director of the 
Department of Consumer and Business Services or a local 
building official administering a building inspection program 
under ORS 455.158 or 455.150. Maintenance does not 
include the act(s) of construction, reconstruction, alteration or 
repair in new or existing buildings. 


MAJOR STRUCTURE. See ORS 455.447. 


MALL BUILDING, COVERED and MALL BUILDING, 
OPEN. See “Covered mall building." 


MANUAL FIRE ALARM BOX. A manually operated 
device used to initiate an alarm signal. 


MANUAL STOCKING METHODS. Stocking methods 
utilizing ladders or other nonmechanical equipment to move 
stock. 


MANUFACTURED SANDS. Sands resulting from the 
crushing of rock, gravel or slag. 


MANUFACTURER'S DESIGNATION. An identification 
applied on a product by the manufacturer indicating that a 
product or material complies with a specified standard or set 
of rules (see “Label” and * Mark"). 


MARK. An identification applied on a product by the manu- 
facturer indicating the name of the manufacturer and the 
function of a product or material (see “Label” and *Manufac- 
turer's designation’). 


MARQUEE. A canopy that has a top surface which is sloped 
less than 25 degrees from the horizontal and is located less 
than 10 feet (3048 mm) from operable openings above or adja- 
cent to the level of the marquee. 


MASONRY. A built-up construction or combination of 
building units or materials of clay, shale, concrete, glass, 
gypsum, stone or other approved units bonded together with 
or without mortar or grout or other accepted methods of 
joining. 
Glass unit masonry. Masonry composed of glass units 
bonded by mortar. 
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Plain masonry. Masonry in which the tensile resistance of 
the masonry is taken into consideration and the effects of 
stresses in reinforcement are neglected. 


Reinforced masonry. Masonry construction in which 
reinforcement acting in conjunction with the masonry is 
used to resist forces. 


Solid masonry. Masonry consisting of solid masonry units 
laid contiguously with the joints between the units filled 
with mortar. 


Unreinforced (plain) masonry. Masonry in which the 
tensile resistance of masonry is taken into consideration 
and the resistance of the reinforcing steel, if present, is 
neglected. 


MASONRY UNIT. Brick, tile, stone, glass block or concrete 
block conforming to the requirements specified in Section 
2103. 


Hollow. A masonry unit whose net cross-sectional area in 
any plane parallel to the load-bearing surface is less than 75 
percent of its gross cross-sectional area measured in the 
same plane. 


Solid. A masonry unit whose net cross-sectional area in 
every plane parallel to the load-bearing surface is 75 
percent or more of its gross cross-sectional area measured 
in the same plane. 


|| MASTIC. A sealant with putty-like properties. 


па ЖЕ 


MASS TIMBER. Structural elements of Туре IV construc- 
tion primarily of solid, built-up, panelized or engineered wood 
products that meet minimum cross-section dimensions of 
Type IV construction. 


MASTIC FIRE-RESISTANT COATINGS. Liquid mixture 
applied to a substrate by brush, roller, spray or trowel that 
provides fire-resistant protection of a substrate when exposed 
to flame or intense heat. 


MAUSOLEUM. A permanent structure consisting of crypts. 


MAXIMUM ALLOWABLE QUANTITY PER 
CONTROL AREA. The maximum amount of a hazardous 
material allowed to be stored or used within a control area 
inside a building. The maximum allowable quantity per 
control area is based on the material state (solid, liquid or gas) 
and the material storage or use conditions. 


MEANS OF EGRESS. A continuous and unobstructed path 
of vertical and horizontal egress travel from any occupied 
portion of a building or structure to a public way. A means of 
egress consists of three separate and distinct parts: the exit 
access, the exit and the exit discharge. 


MECHANICAL CODE. For the purposes of this code, 
Mechanical Code shall mean the Oregon Mechanical Spe- 
cialty Code as adopted by OAR 918-440-0010. 


MECHANICAL EQUIPMENT SCREEN. A rooftop struc- 
ture, not covered by a roof, used to aesthetically conceal 
plumbing, electrical or mechanical equipment from view. 


MECHANICAL STOCKING METHODS. Stocking meth- 
ods utilizing motorized vehicles or hydraulic jacks to move 
stock. 
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MECHANICAL-ACCESS ENCLOSED PARKING 
GARAGE. An enclosed parking garage that employs parking 
machines, lifts, elevators or other mechanical devices for vehi- 
cle moving from and to street level and in which public 
occupancy in the garage is prohibited in all areas except the 
vehicle access bay. 


MECHANICAL-ACCESS OPEN PARKING GARAGES. 
Open parking garages employing parking machines, lifts, 
elevators or other mechanical devices for vehicles moving 
from and to street level and in which public occupancy is 
prohibited above the street level. 


MEDICAL CARE. Care involving medical or surgical 
procedures, nursing or for psychiatric purposes. 


MEMBRANE. A flexible, continuous sheet. See also: 
*Membrane-forming curing compound," “Soil-gas-retarder 
membrane" and “Waterproofing membrane." 


MEMBRANE PENETRATION. A breach in one side of a 
floor-ceiling, roof-ceiling or wall assembly to accommodate 
an item installed into or passing through the breach. 


MEMBRANE STRUCTURE. Ап air-inflated, air-sup- 
ported, cable or frame-covered structure (see Chapter 31). 


MEMBRANE-COVERED CABLE STRUCTURE. A 
nonpressurized structure in which a mast and cable system 
provides support and tension to the membrane weather barrier 
and the membrane imparts stability to the structure. 


MEMBRANE-COVERED FRAME STRUCTURE. A 
nonpressurized building wherein the structure is composed of 
a rigid framework to support a tensioned membrane which 
provides the weather barrier. 


MEMBRANE-FORMING CURING COMPOUND. A 
liquid material that, when applied over the surface of freshly 
placed concrete, forms a solid, impervious layer that holds 
the mixing water in the concrete. 


MEMBRANE-PENETRATION FIRESTOP. A material, 
device or construction installed to resist for a prescribed time 
period the passage of flame and heat through openings in a 
protective membrane in order to accommodate cables, cable 
trays, conduit, tubing, pipes or similar items. 


MEMBRANE-PENETRATION FIRESTOP SYSTEM. 
An assemblage consisting of a fire-resistance-rated floor-ceil- 
ing, roof-ceiling or wall assembly, one or more penetrating 
items installed into or passing through the breach in one side 
of the assembly and the materials or devices, or both, installed 
to resist the spread of fire into the assembly for a prescribed 
period of time. 


MERCHANDISE PAD. A merchandise pad is an area for 
display of merchandise surrounded by ais/es, permanent 
fixtures or walls. Merchandise pads contain elements such as 
nonfixed and movable fixtures, cases, racks, counters and 
partitions as indicated in Section 105.2 from which customers 
browse or shop. 


METAL COMPOSITE MATERIAL (МСМ). A factory- 
manufactured panel consisting of metal skins bonded to both 
faces of a solid plastic core. 


DEFINITIONS 


METAL COMPOSITE MATERIAL (MCM) SYSTEM. 
An exterior wall covering fabricated using МСМ in а 
specific assembly including joints, seams, attachments, 
substrate, framing and other details as appropriate to a partic- 
ular design. 


METAL HYDRIDE. A generic name for compounds com- 
posed of metallic element(s) and hydrogen. 


METAL HYDRIDE STORAGE SYSTEM. A closed sys- 
tem consisting of a group of components assembled as a 
package to contain metal-hydrogen compounds for which 
there exists an equilibrium condition where the hydrogen- 
absorbing metal alloy(s), hydrogen gas and the metal-hydro- 
gen compound(s) coexist and where only hydrogen gas is 
released from the system in normal use. 


METAL ROOF PANEL. An interlocking metal sheet 
having a minimum installed weather exposure of 3 square 
feet (0.279 т?) per sheet. 


METAL ROOF SHINGLE. An interlocking metal sheet 
having an installed weather exposure less than 3 square feet 
(0.279 т?) per sheet. 


MEZZANINE. An intermediate level or levels between the 
floor and ceiling of any story and in accordance with Section 
505. 


MICROPILE. A micropile is a bored, grouted-in-place deep 
foundation element that develops its load-carrying capacity by 
means of a bond zone in soil, bedrock or a combination of soil 
and bedrock. 


MID-RANGE WATER REDUCER. A chemical admixture 
capable of reducing the water content of concrete from 6 to 
15 percent. This admixture shall conform to ASTM C494, 
Type A and/or Type F. 


MINERAL BOARD. A rigid felted thermal insulation board 
consisting of either felted mineral fiber or cellular beads of 
expanded aggregate formed into flat rectangular units. 


MINERAL FIBER. Insulation composed principally of 
fibers manufactured from rock, slag or glass, with or without 
binders. 


MINERAL WOOL. Synthetic vitreous fiber insulation made 
by melting predominately igneous rock or furnace slag, and 
other inorganic materials, and then physically forming the 
melt into fibers. 


MISCELLA. A mixture, in any proportion, of the extracted 
oil or fat and the extracting solvent. 


MODIFIED BITUMEN ROOF COVERING. One or more 
layers of polymer-modified asphalt sheets. The sheet materi- 
als shall be fully adhered or mechanically attached to the 
substrate or held in place with an approved ballast layer. 


MODULE. A complete, environmentally protected unit con- 
sisting of solar cells, optics and other components, exclusive 
of tracker, designed to generate power when exposed to sun- 
light. 


MORTAR. A mixture consisting of cementitious materials, 
fine aggregates, water, with or without admixtures, that is used 
to construct unit masonry assemblies. 
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MORTAR, SURFACE-BONDING. A mixture to bond 
concrete masonry units that contains hydraulic cement, glass 
fiber reinforcement with or without inorganic fillers or organic 
modifiers and water. 


MULTILEVEL ASSEMBLY SEATING. Seating that is 
arranged in distinct levels where each level is composed of 
either multiple rows, or a single row of box seats accessed 
from a separate level. 


MULTIPLE-STATION ALARM DEVICE. Two or more 
single-station alarm devices that can be interconnected such 
that actuation of one causes all integral or separate audible 
alarms to operate. A multiple-station alarm device can consist 
of one single-station alarm device having connections to other 
detectors or to a manual fire alarm box. 


MULTIPLE-STATION SMOKE ALARM. Two or more 
single-station alarm devices that are capable of interconnec- 
tion such that actuation of one causes the appropriate alarm 
signal to operate in all interconnected alarms. 


MULTISTORY UNIT. A dwelling unit or sleeping unit with 
habitable space located on more than one story. 


MUNICIPALITY. Shall be as defined in ORS 455.010. 


ORS 455.010 is not part of this code but is reprinted here for the 
reader's convenience. 


455.010 Definitions for ORS chapter 455. As used in this 
chapter, unless the context requires otherwise: 


(5) “Municipality” means a city, county or other unit of local 


government otherwise authorized by law to administer a building 
code. 


[Formerly 456.750; 1991 c.227 $1; 1991 c.310 $1; 1993 c.18 
$112; 1993 c.744 $85; 1997 c.259 $3; 1999 c.484 $1; 1999 
c.1045 $12; 2003 c.655 $75; 2003 c.675 8810,11; 2009 с.567 
884.13] 


NAILABLE SUBSTRATE. A product or material such as 
framing, sheathing or furring, composed of wood, wood- 
based materials or other materials providing equivalent 
fastener withdrawal resistance. 


NAILING, BOUNDARY. A special nailing pattern required 
by design at the boundaries of diaphragms. 


NAILING, EDGE. A special nailing pattern required by 
design at the edges of each panel within the assembly of a 
diaphragm or shear wall. 

NAILING, FIELD. Nailing required between the sheathing 
panels and framing members at locations other than boundary 
nailing and edge nailing. 

NATURAL SANDS. Sands resulting from the natural disin- 
tegration and abrasion of rock. 

NATURALLY DURABLE WOOD. The heartwood of the 
following species except for the occasional piece with corner 


sapwood, provided 90 percent or more of the width of each 
side on which it occurs is heartwood. 


Decay resistant. Redwood, cedar, black locust and black 
walnut. 


Termite resistant. Redwood, Alaska yellow cedar, East- 
ern red cedar and Western red cedar. 
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NICHE. A permanent chamber for the containment of cre- 
mated human remains of one or more individuals. 


NOMINAL LOADS. The magnitudes of the /oads specified 
in Chapter 16 (dead, live, soil, wind, snow, rain, flood and 
earthquake). 


NOMINAL SIZE (LUMBER). The commercial size desig- 
nation of width and depth, in standard sawn lumber and glued- 
laminated lumber grades; somewhat larger than the standard 
net size of dressed lumber, in accordance with DOCPS 20 for 
sawn lumber and with the ANSI/AWC NDS for glued-lami- 
nated lumber. 


NONOCCUPIED ACCESSORY STRUCTURE. A struc- 
ture normally not occupied, such as a garage, carport, shed or 
agricultural building. 


NONCOMBUSTIBLE MATERIAL. A material that, under 
the conditions anticipated, will not ignite or burn when sub- 
jected to fire or heat. Materials that pass ASTM E136 are 
considered noncombustible materials. 


NONCOMBUSTIBLE MEMBRANE STRUCTURE. A 
membrane structure in which the membrane and all compo- 
nent parts of the structure are noncombustible. 


NONCOMBUSTIBLE PROTECTION (FOR MASS 
TIMBER). Noncombustible material, in accordance with 
Section 703.6, designed to increase the fire-resistance rating 
and delay the combustion of mass timber. 


NONSTRUCTURAL CONCRETE. Any element made of 
plain or reinforced concrete that is not part of a structural 
system required to transfer either gravity or lateral /oads to the 
ground. 


NORMAL TEMPERATURE AND PRESSURE (NTP). A 
temperature of 70°F (21°C) and a pressure of 1 atmosphere 
[14.7 psia (101 КРа)]. 


NOSING. The leading edge of treads of stairs and of landings 
at the top of stairway flights. 


NOTIFICATION ZONE. See “Zone, notification.” 


NUISANCE ALARM. An alarm caused by mechanical fail- 
ure, malfunction, improper installation or lack of proper 
maintenance, or an alarm activated by a cause that cannot be 
determined. 


NURSING HOMES. Facilities that provide care, including 
both intermediate care facilities and skilled nursing facili- 
ties where any of the persons are incapable of self- 
preservation. 


OCCUPANT LOAD. The number of persons for which the 
means of egress of a building or portion thereof is designed. 


OCCUPIABLE SPACE. A room or enclosed space designed 
for human occupancy in which individuals congregate for 
amusement, educational or similar purposes or in which occu- 
pants are engaged at labor, and which is equipped with means 
of egress and light and ventilation facilities meeting the 
requirements of this code. 


OPEN PARKING GARAGE. A structure or portion of a 
structure with the openings as described in Section 406.5.2 on 
two or more sides that is used for the parking or storage of 
private motor vehicles as described in Section 406.5.3. 
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OPEN SYSTEM. The изе of a solid or liquid hazardous 
material involving a vessel or system that is continuously 
open to the atmosphere during normal operations and where 
vapors are liberated, or the product is exposed to the atmo- 
sphere during normal operations. Examples of open systems 
for solids and liquids include dispensing from or into open 
beakers or containers, dip tank and plating tank operations. 


OPEN-AIR ASSEMBLY SEATING. Seating served by 
means of egress that is not subject to smoke accumulation 
within or under a structure and is open to the atmosphere. 


OPEN-ENDED CORRIDOR. An interior corridor that is 
open on each end and connects to an exterior stairway or ramp 
at each end with no intervening doors or separation from the 
corridor. 


OPENING PROTECTIVE. A fire door assembly, fire shut- 
ter assembly, fire window assembly or glass-block assembly in 
a fire-resistance-rated wall or partition. 


OPERATING BUILDING. A building occupied in conjunc- 
tion with the manufacture, transportation or use of explosive 
materials. Operating buildings are separated from one another 
with the use of intraplant or intraline distances. 


ORDINARY PRECAST STRUCTURAL WALL. See 
Section 1905.1.1. 


ORDINARY REINFORCED CONCRETE STRUC- 
TURAL WALL. See Section 1905.1.1. 


ORDINARY STRUCTURAL PLAIN CONCRETE 
WALL. See Section 1905.1.1. 


ORGANIC COATING. A liquid mixture of binders, such as 
alkyd, nitrocellulose, acrylic or oil, and flammable and com- 
bustible solvents, such as hydrocarbon, ester, ketone or alco- 
hol, which when spread in a thin film, convert to a durable 
protective and decorative finish. 


ORGANIC PEROXIDE. An organic compound that 
contains the bivalent -O-O- structure and which may be 
considered to be a structural derivative of hydrogen peroxide 
where one or both of the hydrogen atoms have been replaced 
by an organic radical. Organic peroxides can pose an ехр/о- 
sion hazard (detonation or deflagration) or they can be shock 
sensitive. They can also decompose into various unstable 
compounds over an extended period of time. 


Class I. Those formulations that are capable of deflagra- 
tion but not detonation. 


Class II. Those formulations that burn very rapidly and 
that pose a moderate reactivity hazard. 


Class Ш. Those formulations that burn rapidly and that 
pose a moderate reactivity hazard. 


Class IV. Those formulations that burn in the same manner 
as ordinary combustibles and that pose a minimal reactivity 
hazard. 


Class У. Those formulations that burn with less intensity 
than ordinary combustibles or do not sustain combustion 
and that pose no reactivity hazard. 


Unclassified detonable. Organic peroxides that are capa- 
ble of detonation. These peroxides pose an extremely high 
explosion hazard through rapid explosive decomposition. 
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ORTHOGONAL. To be in two horizontal directions, at 90 
degrees (1.57 rad) to each other. 


OTHER STRUCTURES. This definition applies only to 
Chapters 16 through 23. 


Structures, other than buildings, for which loads are speci- 
fied in Chapter 16. 


OUTPATIENT CLINIC. See “Clinic, outpatient.” 


OVERHEAD FINISH OF A BUILDING. The lowest point 
of the interior finished ceiling surface on the uppermost floor 
level required to be accessible, but in no case shall this point 
be lower than the highest point used to measure the clear 
height for an accessible route on that level. 


OWNER. Any person, agent, operator, entity, firm or corpo- 
ration having any legal or equitable interest in the property; or 
recorded in the official records of the state, county or munici- 
pality as holding an interest or title to the property; or 
otherwise having possession or control of the property, includ- 
ing the guardian of the estate of any such person, and the 
executor or administrator of the estate of such person if 
ordered to take possession of real property by a court. 


OXIDIZER. A material that readily yields oxygen or other 
oxidizing gas, or that readily reacts to promote or initiate 
combustion of combustible materials and, if heated or contam- 
inated, can result in vigorous self-sustained decomposition. 


Class 4. An oxidizer that can undergo an explosive reaction 
due to contamination or exposure to thermal or physical 
shock and that causes a severe increase in the burning rate 
of combustible materials with which it comes into contact. 
Additionally, the oxidizer causes a severe increase in the 
burning rate and can cause spontaneous ignition of 
combustibles. 


Class 3. An oxidizer that causes a severe increase in the 
burning rate of combustible materials with which it comes 
in contact. 


Class 2. An oxidizer that will cause a moderate increase in 
the burning rate of combustible materials with which it 
comes in contact. 


Class 1. An oxidizer that does not moderately increase the 
burning rate of combustible materials. 


OXIDIZING CRYOGENIC FLUID. An oxidizing gas in 
the cryogenic state. 


OXIDIZING GAS. A gas that can support and accelerate 
combustion of other materials more than air does. 


OZONE-GAS GENERATOR. Equipment that causes the 
production of ozone. 


PANEL (PART OF A STRUCTURE). The section of a 
floor, wall or roof comprised between the supporting frame of 
two adjacent rows of columns and girders or column bands of 
floor or roof construction. 


PANIC HARDWARE. A door-latching assembly incorpo- 
rating a device that releases the latch upon the application of a 


force in the direction of egress travel. See “Fire exit 
hardware.” 
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PARTICLEBOARD. A generic term for a panel primarily 
composed of cellulosic materials (usually wood), generally in 
the form of discrete pieces or particles, as distinguished from 
fibers. The cellulosic material is combined with synthetic 
resin or other suitable bonding system by a process in which 
the interparticle bond is created by the bonding system under 
heat and pressure. 


PASS-THROUGH. An enclosure installed in a wall with a 
door on each side that allows chemicals, HPM, equipment 
and parts to be transferred from one side of the wall to the 
other. 


PATHWAY. Unobstructed route provided within or around 
the photovoltaic array to provide unimpeded access and 
egress for firefighting purposes. 


PENETRATION FIRESTOP. А through-penetration 
firestop or a membrane-penetration firestop. 


PENTHOUSE. An enclosed, unoccupied rooftop structure 
used for sheltering mechanical and electrical equipment, 
tanks, elevators and related machinery, stairways, and vertical 
shaft openings. 


PERFORMANCE CATEGORY. A designation of wood 
structural panels as related to the panel performance used in 
Chapter 23. 


PERMISSIBLE EXPOSURE LIMIT (PEL). The maxi- 
mum permitted 8-hour time-weighted-average concentration 
of an airborne contaminant. The exposure limits to be utilized 
are those published in DOL 29 CFR Part 1910.1000. The 
Recommended Exposure Limit (REL) concentrations pub- 
lished by the US National Institute for Occupational Safety 
and Health (NIOSH), Threshold Limit Value-Time Weighted 
Average (TLV-TWA) concentrations published by the Amer- 
ican Conference of Governmental Industrial Hygienists 
(ACGIH), Workplace Environmental Exposure Level 
(WEEL) Guides published by the American Industrial 
Hygiene Association (AIHA), and other approved, consistent 
measures are allowed as surrogates for hazardous substances 
not /isted in DOL 29 CFR Part 1910.1000. 


PERIMETER FIRE CONTAINMENT SYSTEM. An 
assemblage of specific materials or products that is designed 
to resist for a prescribed period of time the passage of fire 
through voids created at the intersection of exterior curtain 
wall assemblies and fire-resistance-rated floor or floor/ceiling 
assemblies. 


PERMANENT INDIVIDUAL TRUSS MEMBER DIAG- 
ONAL BRACING (РИТМОВ). Structural member ог 
assembly intended to permanently stabilize the P/TMRs. 


PERMANENT INDIVIDUAL TRUSS MEMBER 
RESTRAINT (PITMR). Restraint that is used to prevent 
local buckling of an individual truss chord or web member 
because of the axial forces in the individual truss member. 


PERMIT. An official document or certificate issued by the 
building official that authorizes performance of a specified 
activity. 
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PERSON. An individual, heirs, executors, administrators or 
assigns, and also includes a firm, partnership or corporation, 
its or their successors or assigns, or the agent of any of the 
aforesaid. 


PERSONAL CARE SERVICE. The care of persons who do 
not require medical care. Personal care involves responsibility 
for the safety of the persons while inside the building. 


PESTICIDE. A substance or mixture of substances, includ- 
ing fungicides, intended for preventing, destroying, repelling, 
or mitigating pests and substances or a mixture of substances 
intended for use as a plant regulator, defoliant or desiccant. 
Products defined as drugs in the Federal Food, Drug and Cos- 
metic Act are not pesticides. 


PHOTOLUMINESCENT. Having the property of emitting 
light that continues for a length of time after excitation by visi- 
ble or invisible light has been removed. 


PHOTOVOLTAIC. Relating to electricity produced by the 
action of solar radiation on a solar cell. 


PHOTOVOLTAIC ARRAY. A mechanically integrated 
assembly of modules or panels with a support structure, foun- 
dation, tracker and other components, as required, to form a 
power-producing unit. 


PHOTOVOLTAIC MODULE. A complete, environmen- 
tally protected unit consisting of solar cells, optics and other 
components, exclusive of tracker, designed to generate DC 
power when exposed to sunlight. 


PHOTOVOLTAIC PANEL. A collection of modules 
mechanically fastened together, wired and designed to 
provide a field-installable unit. 


PHOTOVOLTAIC PANEL SYSTEM. A system that incor- 
porates discrete photovoltaic panels, that converts solar 
radiation into electricity, including rack support systems. 


PHOTOVOLTAIC RACKING. A system of components 
that directly supports the photovoltaic modules and transfers 
the applied /oads to the building structure or ground-sup- 
ported structure. 


PHOTOVOLTAIC SHINGLES. A roof covering resem- 
bling shingles that incorporates photovoltaic modules. 


PHOTOVOLTAIC SOLAR ENERGY SYSTEM. The 
total components and subsystems that, in combination, con- 
vert solar energy into electric energy suitable for connection 
to a utilization load. 


PHYSICAL HAZARD. A chemical for which there is 
evidence that it is a combustible liquid, cryogenic fluid, explo- 
sive, flammable (solid, liquid or gas), organic peroxide (solid 
or liquid), oxidizer (solid or liquid), oxidizing gas, pyrophoric 
(solid, liquid or gas), unstable (reactive) material (solid, 
liquid or gas) or water-reactive material (solid or liquid). 


PHYSIOLOGICAL WARNING THRESHOLD LEVEL. 
A concentration of airborne contaminants, normally expressed 
in parts per million (ppm) or milligrams per cubic meter 
(mg/m?), that represents the concentration at which persons 
can sense the presence of the contaminant due to odor, irrita- 
tion or other quick-acting physiological response. When used 
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in conjunction with the permissible exposure limit (PEL) the 
physiological warning threshold levels are those consistent 
with the classification system used to establish the PEL. 


PIER. A structure usually of greater length than width and 
projecting from the shore into a body of water with direct 
access from land that can be either open deck or provided 
with a superstructure. 


PLACE OF RELIGIOUS WORSHIP. See “Religious 
worship, place of.” 


PLASTIC COMPOSITE. A generic designation that refers 
to wood/plastic composites, plastic lumber and similar 
materials. 


PLASTIC GLAZING. Plastic materials that are glazed or set 
in a frame or sash or are otherwise supported. 


PLASTIC LUMBER. A manufactured product made primar- 
ily of plastic materials (filled or unfilled) which is generally 
rectangular in cross section. 


PLATFORM. A raised area within a building used for 
worship, the presentation of music, plays or other entertain- 
ment; the head table for special guests; the raised area for 
lecturers and speakers; boxing and wrestling rings; theater-in- 
the-round stages; and similar purposes wherein, other than 
horizontal sliding curtains, there are no overhead hanging 
curtains, drops, scenery or stage effects other than lighting and 
sound. A temporary platform is one installed for not more than 
30 days. 


PLUMBING CODE. For the purpose of the Oregon Struc- 
tural Specialty Code, Plumbing Code shall mean the Oregon 
Plumbing Specialty Code (OPSC) as adopted by OAR 918- 
750-0110. 

PLYWOOD AND VENEER MILLS. Facilities where raw 
wood products are processed into finished wood products, 
including waferboard, oriented strand board, fiberboard, 
composite wood panels and plywood. 

POLYETHYLENE. A thermoplastic high-molecular-weight 
organic compound often used in sheet form as a water-vapor 
retarder. 

PLAY STRUCTURE. A structure composed of one or more 
components, where the user enters a play environment. 
POLYPROPYLENE SIDING. A shaped material, made 
principally from polypropylene homopolymer, or copolymer, 
which in some cases contains fillers or reinforcements, that is 
used to clad exterior walls of buildings. 

POLYVINYL CHLORIDE (PVC). A synthetic resin used 
in the manufacture of pipes and nonmetallic waterstops. 
PORCELAIN TILE. Ceramic tile having an absorption of 
0.5 percent or less in accordance with Table 10 of ANSI 
A137.1, or Tables 4 or 5 of ANSI A137.3. 

POSITIVE ROOF DRAINAGE. A design that accounts for 
deflections from all design loads and has sufficient additional 
slope to ensure that drainage of the roof occurs within 48 
hours of precipitation. 


POWER-ASSISTED DOOR. Swinging door which opens 
by reduced pushing or pulling force on the door-operating 
hardware. The door closes automatically after the pushing or 
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pulling force is released and functions with decreased forces. 
See “Low-energy power-operated door” and “Power-oper- 
ated door.” 


POWER-OPERATED DOOR. Swinging, sliding, or folding 
door which opens automatically when approached by a pedes- 
trian or opens automatically upon an action by a pedestrian. 
The door closes automatically and includes provisions such as 
presence sensors to prevent entrapment. See “Low energy 
power-operated door" and *Power-assisted door." 


PREFABRICATED CONSTRUCTION. See OAR Chap- 
ter 918, Division 674. 


PREFABRICATED WOOD I-JOIST. Structural member 
manufactured using sawn or structural composite lumber 
flanges and wood structural panel webs bonded together with 
exterior exposure adhesives, which forms an “I” cross- 
sectional shape. 


PREFORMED SEALANT. A sealant functionally pre- 
shaped by the manufacturer so that only minimum field fabri- 
cation is required prior to installation. 


PRESSURE SENSITIVE. Capable of adhering to a surface 
when pressed against it, without the application of additional 
adhesives. 


PRESSURE VESSEL. A closed vessel designed to operate 
at pressures above 15 psig (103 kPa). 


PRESERVATIVE-TREATED WOOD. Wood products 
that, when impregnated with chemicals by a pressure process 
or other means during manufacture, exhibit reduced suscepti- 
bility to damage by fungi, insects or marine borers. 


PRESTRESSED MASONRY. Masonry in which internal 
stresses have been introduced to counteract potential tensile 
stresses in masonry resulting from applied /oads. 


PRIMARY CONTAINMENT. The first level of contain- 
ment, consisting of the inside portion of a container that 
comes into immediate contact on its inner surface with the 
material being contained. 


PRIMARY FUNCTION. A primary function is a major 
activity for which the facility is intended. Areas that contain a 
primary function include, but are not limited to, the customer 
services lobby of a bank, the dining area of a cafeteria, the 
meeting rooms in a conference center, as well as offices and 
other work areas in which the activities of the public accom- 
modation or other private entity using the facility are carried 
out. Mechanical rooms, boiler rooms, supply storage rooms, 
employee lounges or locker rooms, janitorial closets, 
entrances, corridors and restrooms are not areas containing a 
primary function. See ORS 447.241(8). 


PRIMARY STRUCTURAL FRAME. The primary struc- 
tural frame shall include all of the following structural 
members: 

1. The columns. 


2. Structural members having direct connections to the 
columns, including girders, beams, trusses and span- 
drels. 


3. Members of the floor construction and roof construc- 
tion having direct connections to the columns. 
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4. Members that are essential to the vertical stability of 
the primary structural frame under gravity loading. 


PRIVATE GARAGE. A building or portion of a building in 
which motor vehicles used by the owner or tenants of the 
building or buildings on the premises are stored or kept, with- 
out provisions for repairing or servicing such vehicles for 
profit. 


PROCESS TRANSFER. The transfer of flammable or com- 
bustible liquids between tank vehicles or tank cars and pro- 
cess operations. Process operations may include containers, 
tanks, piping and equipment. 

PROPELLANT. The liquefied or compressed gas in an 
aerosol container that expels the contents from an aerosol 
container when the valve is actuated. A propellant is consid- 
ered flammable if it forms a flammable mixture with air or if 
a flame is self-propagating in a mixture with air. 


PROSCENIUM WALL. The wall that separates the stage 
from the auditorium or assembly seating area. 


PSYCHIATRIC HOSPITALS. See “Hospitals and psychi- 
atric hospitals." 


PUBLIC ACCOMMODATIONS. See ORS 447.210(11). 


PUBLIC BUILDING. Any building or structure that is pub- 
licly owned. 


PUBLIC ENTRANCE. An entrance that is not a service 
entrance or a restricted entrance. 


PUBLIC TRAFFIC ROUTE (PTR). Any public street, 
road, highway, navigable stream or passenger railroad that is 
used for through traffic by the general public. 


PUBLIC USE. Interior or exterior rooms or spaces that are 
made available to the general public. Public use may be pro- 
vided at a building or facility that is privately or publicly 
owned. 


PUBLIC WAY. A street, alley or other parcel of land open to 
the outside air leading to a street, that has been deeded, dedi- 
cated or otherwise permanently appropriated to the public for 
public use and which has a clear width and height of not less 
than 10 feet (3048 mm). 


PUZZLE ROOM. A puzzle room is a type of special amuse- 
ment area in which occupants are encouraged to solve a 
challenge to escape from a room or series of rooms. 


PYROPHORIC. A chemical with an auto-ignition tempera- 
ture in air, at or below a temperature of 130°F (54.4°С). 


PYROTECHNIC COMPOSITION. A chemical mixture 
that produces visible light displays or sounds through a self- 
propagating, heat-releasing chemical reaction which is initi- 
ated by ignition. 


QUANTITY-DISTANCE (Q-D). The quantity of explosive 
material and separation distance relationships providing pro- 
tection. These relationships are based on levels of risk consid- 
ered acceptable for the stipulated exposures and are tabulated 
in the appropriate Q-D tables. The separation distances speci- 
fied afford less than absolute safety: 


Inhabited building distance (IBD). The minimum sepa- 
ration distance between an operating building or magazine 
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containing explosive materials and an inhabited building 
or site boundary. 


Intermagazine distance (IMD). The minimum separation 
distance between magazines. 


Intraline distance (ILD) or Intraplant distance (IPD). 
The distance to be maintained between any two operating 
buildings on an explosives manufacturing site where at 
least one contains or is designed to contain explosives, or 
the distance between a magazine and ап operating 
building. 

RACKING. A system of components that directly supports 

the photovoltaic modules and transfers the applied loads to 

the building structure or ground-supported structure. 


RADIANT BARRIER. A material having a low-emittance 
surface of 0.1 or less installed in building assemblies. 


RADON GAS. A naturally occurring, chemically inert radio- 
active gas that is not detectable by human senses. As a gas 
(soil gas), it can move readily through particles of soil and 
rock and can accumulate under the slabs and foundations of 
buildings where it can easily enter into the living space 
through construction cracks and openings. 


RAMP. A walking surface that has a running slope steeper 
than one unit vertical in 20 units horizontal (5-percent slope). 


RAMP, EXIT ACCESS. See “Exit access ramp.” 
RAMP, EXTERIOR EXIT. See “Exterior exit ramp.” 
RAMP, INTERIOR EXIT. See “Interior exit ramp.” 


RAMP-ACCESS OPEN PARKING GARAGES. Open 
parking garages employing a series of continuously rising 
floors or a series of interconnecting ramps between floors 
permitting the movement of vehicles under their own power 
from and to the street level. 


RAW PRODUCT. A mixture of natural materials such as 
tree trimmings, brush trimmings, or waste logs and stumps. 


RECONSTRUCTION. As it relates to the state building 
code, is the systematic process, act or manner of constructing 
or assembling an existing building in part or in whole and any 
system, device or equipment regulated by the state building 
code. 


RECORD DRAWINGS. Drawings (*as builts") that docu- 
ment the location of all devices, appliances, wiring sequences, 
wiring methods and connections of the components of a fire 
alarm system as installed. 


REFLECTIVE PLASTIC CORE INSULATION. An insu- 
lation material packaged in rolls, that is less than '/, inch (12.7 
mm) thick, with not less than one exterior low-emittance 
surface (0.1 or less) and a core material containing voids or 
cells. 


REFRIGERANT. The fluid used for heat transfer in a refrig- 
eration system. The refrigerant absorbs heat and transfers it at 
a higher temperature and a higher pressure, usually with a 
change of state. 

REFRIGERATING (REFRIGERATION) SYSTEM. A 
combination of interconnected refrigerant-containing parts 
constituting one closed refrigerant circuit in which a refriger- 
ant is circulated for the purpose of extracting heat. 
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REGISTERED DESIGN PROFESSIONAL. An individual 
who is registered or licensed to practice their respective design 
profession as defined by the statutory requirements of the 
professional registration laws of the state or jurisdiction in 
which the project is to be constructed. 


REGISTERED DESIGN PROFESSIONAL IN RESPON- 
SIBLE CHARGE. A registered design professional engaged 
by the owner or the owner's authorized agent to review and 
coordinate certain aspects of the project, as determined by the 
building official, for compatibility with the design of the 
building or structure, including submittal documents prepared 
by others, deferred submittal documents and phased submittal 
documents. 


REHABILITATION. Any work, as described by the cate- 
gories of work defined herein, undertaken in an existing 
building. 
RELIGIOUS WORSHIP, PLACE OF. A building or 
portion thereof intended for the performance of religious 
services. 


REMOTELY LOCATED, MANUALLY ACTIVATED 
SHUTDOWN CONTROL. A control system that is 
designed to initiate shutdown of the flow of gases or liquids 
and is manually activated from a point located some distance 
from the delivery system. 


REPAIR. The reconstruction, replacement or renewal of any 
part of an existing building for the purpose of its maintenance 
or to correct damage. 


REPAIR GARAGE. A building, structure or portion thereof 
used for servicing or repairing motor vehicles. 


REROOFING. The process of recovering or replacing an 
existing roof covering. See “Roof recover" and “Roof 
replacement." 


RESIDENT HOUSING AREA. Includes any cell, cell com- 
plex, cell dormitory, cell tier, dayroom or housing unit. 


RESIDENTIAL AIRCRAFT HANGAR. An accessory 
building less than 2,000 square feet (186 m?) and 20 feet (6096 
mm) in building height constructed on a one- or two-family 
property where aircraft are stored. Such use will be considered 
as a residential accessory use incidental to the dwelling. 


RESIDENTIAL CODE. For the purposes of this code, Resi- 
dential Code shall mean the Oregon Residential Specialty 
Code as adopted by OAR 918-480-0005. 


RESIN APPLICATION AREA. An area where reinforced 


plastics are used to manufacture products by hand lay-up or 
spray-fabrication methods. 


RESISTANCE FACTOR. A factor that accounts for devia- 
tions of the actual strength from the nominal strength and the 
manner and consequences of failure (also called “strength 
reduction factor"). 


RESTRAINT. Shall mean the physical retention of a person 
within a room, cell or holding facility by any means, or 
within a building by means of locked doors. 


RESTRICTED ENTRANCE. An entrance that is made 
available for common use on a controlled basis, but not public 
use, and that is not a service entrance. 
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RETAIL DISPLAY AREA. The area of a Group M occu- 
pancy open for the purpose of viewing or purchasing mer- 
chandise offered for sale. Individuals in such establishments 
are free to circulate among the items offered for sale, which 
are typically displayed on shelves, racks or the floor. 


RETRACTABLE AWNING. A retractable awning is a 
cover with a frame that retracts against a building or other 
structure to which it is entirely supported. 


RISK CATEGORY. A categorization of buildings and other 
structures for determination of flood, wind, snow, ice and 
earthquake /oads based on the risk associated with unaccept- 
able performance. 


RISK-TARGETED MAXIMUM CONSIDERED EARTH- 
QUAKE (MCE,) GROUND MOTION RESPONSE 
ACCELERATIONS. The most severe earthquake effects 
considered by this code, determined for the orientation that 
results in the largest maximum response to horizontal ground 
motions and with adjustment for targeted risk. 


ROLL COATING. The process of coating, spreading and 
impregnating fabrics, paper or other materials as they are 
passed directly through a tank or trough containing flamma- 
ble or combustible liquids, or over the surface of a roller 
revolving partially submerged in a flammable or combustible 
liquid. 

ROOF AREA. See “Solar roof plane.” 


ROOF ASSEMBLY (For application to Chapter 15 only). 
A system designed to provide weather protection and resis- 
tance to design /oads. The system consists of a roof covering 
and roof deck or a single component serving as both the roof 
covering and the roof deck. A roof assembly can include an 
underlayment, a thermal barrier, insulation or a vapor 
retarder. 


ROOF COATING. A fluid-applied, adhered coating used for 
roof maintenance or roof repair, or as a component of a roof 
covering system or roof assembly. 


ROOF COVERING. The covering applied to the roof deck 
for weather resistance, fire classification or appearance. 


ROOF COVERING SYSTEM. See “Roof assembly.” 


ROOF DECK. The flat or sloped surface constructed on top 
of the exterior walls of a building or other supports for the 
purpose of enclosing the story below, or sheltering an area, to 
protect it from the elements, not including its supporting 
members or vertical supports. 


ROOF DRAINAGE, POSITIVE. See “Positive roof 
drainage." 


ROOF RECOVER. The process of installing an additional 
roof covering over a prepared existing roof covering without 
removing the existing roof covering. 


ROOF REPAIR. Reconstruction or renewal of any part of an 
existing roof for the purposes of correcting damage or restor- 
ing pre-damage condition. 

ROOF REPLACEMENT. The process of removing the 
existing roof covering, repairing any damaged substrate and 
installing a new roof covering. 
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ROOF VENTILATION. The natural or mechanical process 
of supplying conditioned or unconditioned air to, or removing 
such air from, attics, cathedral ceilings or other enclosed 
spaces over which a roof assembly is installed. 


ROOFTOP STRUCTURE. A structure erected on top of the 
roof deck or on top of any part of a building. 


RUBBISH (TRASH). Combustible and noncombustible 
waste materials, including residue from the burning of coal; 
wood; coke or other combustible material; paper; rags; car- 
tons; tin cans; metals; mineral matter; glass crockery; dust; 
and discarded refrigerators and heating, cooking or incinera- 
tor-type appliances. 


RUNNING BOND. The placement of masonry units such 
that head joints in successive courses are horizontally offset at 
least one-quarter the unit length. 


SAFETY CAN. An approved container of not more than 5- 
gallon (19 L) capacity having a spring-closing lid and spout 
cover so designed that it will relieve internal pressure when 
subjected to fire exposure. 


SALLYPORT. A security vestibule with two or more doors 
or gates where the intended purpose is to prevent continuous 
and unobstructed passage by allowing the release of only one 
door or gate at a time. 


SCISSOR STAIRWAY. Two interlocking stairways provid- 
ing two separate paths of egress located within one exit 
enclosure. 


SCUPPER. An opening in a wall or parapet that allows water 
to drain from a roof. 


SEALANT. Any material used to seal joints or openings 
against the passage of solids, liquids or gases. 


SECONDARY CONTAINMENT. That level of contain- 
ment that is external to and separate from primary contain- 
ment. 


SECONDARY STRUCTURAL MEMBERS. The follow- 
ing structural members shall be considered secondary 
members and not part of the primary structural frame: 


1. Structural members not having direct connections to 
the columns. 


2. Members of the floor construction and roof construc- 
tion not having direct connections to the columns. 


3. Bracing members that are not designated as part of a 
primary structural frame or bearing wall. 


SEGREGATED. Storage in the same room or inside area, 
but physically separated by distance from incompatible mate- 
rials. 


SEISMIC DESIGN CATEGORY. A classification assigned 
to a structure based on its risk category and the severity of the 
design earthquake ground motion at the site. 


SEISMIC FORCES. The loads, forces and requirements 
prescribed herein, related to the response of the building to 
earthquake motions, to be used in the analysis and design of 
the structure and its components. Seismic forces for existing 
buildings are considered either full or reduced, as provided in 
Section 3403. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


SEISMIC FORCE-RESISTING SYSTEM. That part of the 
structural system that has been considered in the design to 
provide the required resistance to the prescribed seismic 
forces. 


SEISMIC HAZARD. See Section 1803 and ORS 455.447. 


SELF-CLOSING. As applied to a fire door or other opening 
protective, means equipped with an device that will ensure 
closing after having been opened. 


SELF-LUMINOUS. Illuminated by a self-contained power 
source, other than batteries, and operated independently of 
external power sources. 


SELF-PRESERVATION, INCAPABLE OF. See “/исара- 
ble of self-preservation.” 


SELF-SERVICE STORAGE FACILITY. Real property 
designed and used for the purpose of renting or leasing indi- 
vidual storage spaces to customers for the purpose of storing 
and removing personal property on a self-service basis. 


SEMICONDUCTOR FABRICATION FACILITY. A 
building or a portion of a building in which electrical circuits 
or devices are created on solid crystalline substances having 
electrical conductivity greater than insulators but less than 
conductors. These circuits or devices are commonly known 
as semiconductors. 


SERVICE CORRIDOR. A fully enclosed passage used for 
transporting HPM and purposes other than required means of 
egress. 


SERVICE ENTRANCE. An entrance intended primarily for 
delivery of goods or services. 


SHAFT. An enclosed space extending through one or more 
stories of a building, connecting vertical openings in succes- 
sive floors, or floors and roof. 


SHAFT ENCLOSURE. The walls or construction forming 
the boundaries of a shaft. 


SHALLOW FOUNDATION. A shallow foundation is an 
individual or strip footing, a mat foundation, a slab-on-grade 
foundation or a similar foundation element. 


SHEAR WALL. This definition applies only to Chapter 23. 


A wall designed to resist lateral forces parallel to the plane 
of a wall. 


Shear wall, perforated. A wood structural panel sheathed 
wall with openings, that has not been specifically designed 
and detailed for force transfer around openings. 


Shear wall segment, perforated. A section of shear wall 
with full-height sheathing that meets the height-to-width 
ratio limits of Section 4.3.4 of AWC SDPWS. 


SHELF STORAGE. Storage on shelves less than 30 inches 
(762 mm) deep with the distance between shelves not exceed- 
ing 3 feet (914 mm) vertically. For other shelving arrange- 
ments, see the requirements for rack storage. 


SHINGLE FASHION. A method of installing roof or wall 
coverings, water-resistive barriers, flashing or other building 
components such that upper layers of material are placed over- 
lapping lower layers of material to provide for drainage via 
gravity and moisture control. 
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SIGNAGE. Displayed verbal, symbolic, tactile or pictorial 
information. 


SINGLE-PLY MEMBRANE. A roofing membrane that is 
field applied using one layer of membrane material (either 
homogeneous or composite) rather than multiple layers. 


SINGLE-STATION SMOKE ALARM. Ап assembly 
incorporating the detector, the control equipment and the 
alarm-sounding device in one unit, operated from a power 
supply either in the unit or obtained at the point of installation. 


SITE. A parcel of land bounded by а /ot /ine or a designated 
portion of a public right-of-way. 


SITE CLASS. A classification assigned to a site based on the 
types of soils present and their engineering properties as 
defined in Section 1613.2.2. 


SITE COEFFICIENTS. The values of F, and Е, indicated in 
Table 1613.2.3(1) and Table 1613.2.3(2), respectively. 


SITE-FABRICATED STRETCH SYSTEM. A system, 
fabricated on site and intended for acoustical, tackable or 
aesthetic purposes, that is composed of three elements: 


1. A frame (constructed of plastic, wood, metal or other 
material) used to hold fabric in place. 


2. A core material (infill, with the correct properties for 
the application). 


3. An outside layer, composed of a textile, fabric or vinyl, 
that is stretched taut and held in place by tension or 
mechanical fasteners via the frame. 


SKYLIGHT, UNIT. A factory-assembled, glazed fenestra- 
tion unit, containing one panel of glazing material that allows 
for natural lighting through an opening in the roof assembly 
while preserving the weather-resistant barrier of the roof. 


SKYLIGHTS AND SLOPED GLAZING. Glass or other 
transparent or translucent glazing material installed at a slope 
of 15 degrees (0.26 rad) or more from vertical. Unit skylights, 
tubular daylighting devices, glazing materials, solariums, 
sunrooms, roofs and sloped walls are included in this 
definition. 


SLEEPING UNIT. A single unit that provides rooms or 
spaces for one or more persons, includes permanent provi- 
sions for sleeping and can include provisions for living, eating 
and either sanitation or kitchen facilities but not both. Such 
rooms and spaces that are also part of a dwelling unit are not 
sleeping units. 


SMOKE ALARM. A single- or multiple-station alarm 
responsive to smoke. See “Multiple-station smoke alarm” and 
“Single-station smoke alarm.” 


SMOKE BARRIER. A continuous membrane, either vertical 
or horizontal, such as a wall, floor or ceiling assembly, that is 
designed and constructed to restrict the movement of smoke. 


SMOKE COMPARTMENT. A space within a building 
separated from other interior areas of the building by smoke 
barriers, including interior walls and horizontal assemblies. 
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SMOKE DAMPER. A listed device installed in ducts and air 
transfer openings designed to resist the passage of smoke. The 
device is installed to operate automatically, controlled by a 
smoke detection system, and where required, is capable of 
being positioned from a fire command center. 


SMOKE DETECTOR. A /isted device that senses visible or 
invisible particles of combustion. 


SMOKE PARTITION. A wall assembly that extends from 
the top of the foundation or floor below to the underside of the 
floor or roof sheathing, deck or slab above or to the underside 
of the ceiling above where the ceiling membrane is 
constructed to limit the transfer of smoke. 


SMOKE-DEVELOPED INDEX. A comparative measure, 
expressed as a dimensionless number, derived from measure- 
ments of smoke obscuration versus time for a material tested 
in accordance with ASTM E84. 


SMOKEPROOF ENCLOSURE. An exit stairway or ramp 
designed and constructed so that the movement of the prod- 
ucts of combustion produced by a fire occurring in any part of 
the building into the enclosure is limited. 


SMOKE-PROTECTED ASSEMBLY SEATING. Seating 
served by means of egress that is not subject to smoke accu- 
mulation within or under a structure for a specified design 
time by means of passive design or by mechanical ventilation. 


SOFT CONTAINED PLAY EQUIPMENT STRUC- 
TURE. A play structure containing one or more components 
where the user enters a play environment that utilizes pliable 
materials. 


SOIL-GAS RETARDER (Residential). A continuous 
membrane of 6-mil (0.15 mm) polyethylene or other equiva- 
lent material used to retard the flow of soil gases into a build- 
ing. 

SOIL-GAS-RETARDER MEMBRANE. A durable, flexi- 
ble and nondeteriorating material installed in a continuous 
sheet to retard the pressure-driven flow of soil gas through 
elements of a structure. 


SOLAR-READY ZONE. A section or sections of the roof or 
building overhang designated and reserved for the future 
installation of a solar photovoltaic system. The zone shall be 
exclusive of access, pathways, and setback areas. 


SOLAR ROOF PLANE. A roof plane on which a photovol- 
taic array is installed. A so/ar roof plane does not include 
building-integrated PV solar shingles. 


Adjacent roof plane. For the purposes of firefighter 
access and escape pathway provisions, the solar roof 
plane is contrasted with the adjacent roof plane. To be 
considered an adjacent roof plane, the roof plane adjacent 
to the photovoltaic array installation must be free of 
photovoltaic panels. 


In typical gable roof construction, the south facing roof 
will generally be the preferred place for the installation of 
photovoltaic panels and it will become the so/ar roof 
plane. Where the north-facing roof plane does not contain 
any photovoltaic panels, it would be considered the adja- 
cent roof plane. 
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Roof area. The square footage of roof measured in plan 
view separated by fire walls or exterior walls and sharing 
a common attic or fire area below. 


SOLID. A material that has a melting point, decomposes or 
sublimes at a temperature greater than 68°F (20°С). 


SOLID REINFORCED MASONRY. Masonry construc- 
tion in which mortar, grout or concrete completely fills all 
joints and voids and in which steel reinforcement is embed- 
ded in such a manner that the materials act together in resist- 
ing forces. 


SOLID SHELVING. Shelving that is solid, slatted or of 
other construction located in racks and which obstructs sprin- 
kler discharge down into the racks. 


SOLVENT DISTILLATION UNIT. An appliance that 
receives contaminated flammable or combustible liquids and 
which distills the contents to remove contaminants and 
recover the solvents. 


SOLVENT OR LIQUID CLASSIFICATIONS. A method 
for classifying solvents or liquids according to the following 
classes: 


Class I solvents. Liquids having a flash point below 
100°F (38°C). 


Class II solvents. Liquids having a flash point at or above 
100°F (38°C) and below 140°F (60°С). 


Class ША solvents. Liquids having a flash point at or 
above 140°F (60°C) and below 200°F (93°С). 


Class ШВ solvents. Liquids having a flash point at or 
above 200°F (93°C). 


Class IV solvents. Liquids classified as nonflammable. 


SPACE. A definable area (e.g., room, toilet room, hall, 
assembly area, entry, storage room, alcove, courtyard or 
lobby). 


SPECIAL AMUSEMENT AREA. A special amusement 
area is any temporary or permanent building or portion thereof 
that is occupied for amusement, entertainment or educational 
purposes and is arranged in a manner that: 


1. Makes the means of egress path not readily apparent 
due to visual or audio distractions. 


2. Intentionally confounds identification of the means of 
egress path. 


3. Otherwise makes the means of egress path not readily 
available because of the nature of the attraction or 
mode of conveyance through the building or structure. 


SPECIAL EVENT STRUCTURE. Any ground-supported 
structure, platform, stage, stage scaffolding or rigging, 
canopy, tower or similar structure supporting entertainment- 
related equipment or signage. 


SPECIAL FLOOD HAZARD AREA. The land area subject 
to flood hazards and shown on a Flood Insurance Rate Map or 
other flood hazard map as established by the flood plain 
administrator. 
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SPECIAL INSPECTION. Inspection of construction requir- 
ing the expertise of an approved special inspector in order to 
ensure compliance with this code and the approved construc- 
tion documents. 


Continuous special inspection. Special inspection by the 
special inspector who is present continuously when and 
where the work to be inspected is being performed. 


Periodic special inspection. Special inspection by the 
special inspector who is intermittently present where the 
work to be inspected has been or is being performed. 


SPECIAL INSPECTOR. A qualified person employed or 
retained by an approved agency and approved by the building 
official as having the competence necessary to inspect a 
particular type of construction requiring special inspection. 


SPECIFIED COMPRESSIVE STRENGTH ОЕ 
MASONRY, f^,. Minimum compressive strength, expressed 
as force per unit of net cross-sectional area, required of the 
masonry used in construction by the approved construction 
documents, and upon which the project design is based. 
Whenever the quantity f^, is under the radical sign, the square 
root of numerical value only is intended and the result has 
units of pounds per square inch (psi) (MPa). 


SPLICE. The result of a factory and/or field method of join- 
ing or connecting two or more lengths of a fire-resistant joint 
system into a continuous entity. 


SPRAY BOOTH. A mechanically ventilated appliance of 
varying dimensions and construction provided to enclose or 
accommodate a spraying operation and to confine and limit 
the escape of spray vapor and residue and to exhaust it safely. 


SPORT ACTIVITY, AREA OF, See “Area of sport 
activity." 


SPRAY ROOM. A room designed to accommodate spraying 
operations. 


SPRAY-APPLIED FOAM PLASTIC. Single- and multi- 
ple-component, spray-applied foam plastic insulation used in 
nonstructural applications that are installed at locations 
wherein the material is applied in a liquid or frothed state, 
permitted to free rise and cure in situ. 


SPRAYED FIRE-RESISTANT MATERIALS. Cementi- 
tious or fibrous materials that are sprayed to provide fire- 
resistant protection of the substrates. 


SPRAYING SPACE. An area in which dangerous quantities 
of flammable vapors or combustible residues, dusts or depos- 
its are present due to the operation of spraying processes. The 
fire official is authorized to define the limits of the spraying 
space in any specific case. 


STAGE. A space within a building utilized for entertainment 
or presentations, which includes overhead hanging curtains, 
drops, scenery or stage effects other than lighting and sound. 


STAIR. A change in elevation, consisting of one or more 
risers. 


STAIRWAY. One or more flights of stairs, either exterior or 
interior, with the necessary landings and platforms connecting 
them, to form a continuous and uninterrupted passage from 
one level to another. 
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STAIRWAY, EXIT ACCESS. See “Exit access stairway.” 
STAIRWAY, EXTERIOR EXIT. See “Exterior exit stairway.” 
STAIRWAY, INTERIOR EXIT. See “/nterior exit stairway.” 
STAIRWAY, SCISSOR. See “Scissor stairway.” 


STAIRWAY, SPIRAL. A stairway having a closed circular 
form in its plan view with uniform section-shaped treads 
attached to and radiating from a minimum-diameter support- 
ing column. 


STANDBY POWER SYSTEM. A source of automatic elec- 
tric power of a required capacity and duration to operate 
required building, hazardous materials or ventilation systems 
in the event of a failure of the primary power. Standby power 
systems are required for electrical loads where interruption of 
the primary power could create hazards or hamper rescue or 
fire-fighting operations. 


STANDPIPE, TYPES OF. Standpipe types are as follows: 


Automatic dry. A dry standpipe system, normally filled 
with pressurized air, that is arranged through the use of a 
device, such as dry pipe valve, to admit water into the 
system piping automatically upon the opening of a hose 
valve. The water supply for an automatic dry standpipe 
system shall be capable of supplying the system demand. 


Automatic wet. A wet standpipe system that has a water 
supply that is capable of supplying the system demand 
automatically. 


Manual dry. A dry standpipe system that does not have a 
permanent water supply attached to the system. Manual dry 
standpipe systems require water from a fire department 
pumper to be pumped into the system through the fire 
department connection in order to meet the system 
demand. 


Manual wet. A wet standpipe system connected to a water 
supply for the purpose of maintaining water within the 
system but does not have a water supply capable of deliv- 
ering the system demand attached to the system. Manual- 
wet standpipe systems require water from a fire department 
pumper (or the like) to be pumped into the system in order 
to meet the system demand. 


Semiautomatic dry. A dry standpipe system that is 
arranged through the use of a device, such as a deluge 
valve, to admit water into the system piping upon activa- 
tion of a remote control device located at a hose 
connection. A remote control activation device shall be 
provided at each hose connection. The water supply for a 
semiautomatic dry standpipe system shall be capable of 
supplying the system demand. 


STANDPIPE SYSTEM, CLASSES OF. Standpipe classes 
are as follows: 


Class I system. A system providing 2'/,-inch (64 mm) hose 
connections to supply water for use by fire departments and 
those trained in handling heavy fire streams. 


Class II system. A system providing 1'/,-inch (38 mm) 
hose stations to supply water for use primarily by the build- 
ing occupants or by the fire department during initial 
response. 
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Class III system. A system providing 1'/,-inch (38 mm) 
hose stations to supply water for use by building occupants 
and 2'/,-inch (64 mm) hose connections to supply a larger 
volume of water for use by fire departments and those 
trained in handling heavy fire streams. 


STATE BUILDING CODE. The combined specialty codes 
adopted pursuant to ORS 455 and any code regulation or 
requirement in effect at the time of construction—regardless 
of when the building or structure was built. 


STATIONARY BATTERY ARRAY. An arrangement of 
individual stationary storage batteries in close proximity to 
each other, mounted on storage racks or in modules, battery 
cabinets or other enclosures. 


STATIONARY STORAGE BATTERY SYSTEM. See 
“Battery system, stationary storage.” 


STEEL CONSTRUCTION, COLD-FORMED. That type 
of construction made up entirely or in part of steel structural 
members cold formed to shape from sheet or strip steel such as 
roof deck, floor and wall panels, studs, floor joists, roof joists 
and other structural elements. 


STEEL ELEMENT, STRUCTURAL. Any stee/ structural 
member of a building or structure consisting of rolled shapes, 
pipe, hollow structural sections, plates, bars, sheets, rods or 
steel castings other than cold-formed steel or steel joist 
members. 


STEEL JOIST. Any steel structural member of a building or 
structure made of hot-rolled or cold-formed solid or open-web 
sections, or riveted or welded bars, strip or sheet steel 
members, or slotted and expanded, or otherwise deformed 
rolled sections. 


STEEP SLOPE. A roof slope 2 units vertical in 12 units hori- 
zontal (17-percent slope) or greater. 


STONE MASONRY. Masonry composed of field, quarried 
or cast stone units bonded by mortar. 


STORAGE, HAZARDOUS MATERIALS. The keeping, 
retention or leaving of hazardous materials in closed contain- 
ers, tanks, cylinders, or similar vessels; or vessels supplying 
operations through closed connections to the vessel. 


STORAGE RACKS, STEEL. Cold-formed or hot-rolled 
steel structural members which are formed into steel storage 
racks, including pallet storage racks, movable-shelf racks, 
rack-supported systems, automated storage and retrieval 
systems (stacker racks), push-back racks, pallet-flow racks, 
case-flow racks, pick modules and rack-supported platforms. 
Other types of racks, such as drive-in or drive-through racks, 
cantilever racks, portable racks or racks made of materials 
other than steel, are not considered storage racks for the 
purpose of this code. 


STORAGE RACKS, STEEL CANTILEVERED. A frame- 
work or assemblage composed of cold-formed or hot-rolled 
steel structural members, primarily in the form of vertical 
columns, extended bases, horizontal arms projecting from the 
faces of the columns, and longitudinal (down-aisle) bracing 
between columns. There may be shelf beams between the 
arms, depending on the products being stored; this definition 
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does not include other types of racks such as pallet storage 
racks, drive-in racks, drive-through racks, or racks made of 
materials other than steel. 


STORM SHELTER. A building, structure or portions 
thereof, constructed in accordance with ICC 500 and desig- 
nated for use during a severe wind storm event, such as a 
hurricane or tornado. 


Community storm shelter. A storm shelter not defined as 
a "Residential storm shelter." 


Residential storm shelter. A storm shelter serving occu- 
pants of dwelling units and having an occupant load not 
exceeding 16 persons. 


STORY. That portion of a building included between the 
upper surface of a floor and the upper surface of the floor or 
roof next above (see “Basement,” “Building height," “Grade 
plane" and * Mezzanine"). A story is measured as the vertical 
distance from top to top of two successive tiers of beams or 
finished floor surfaces and, for the topmost story, from the top 
ofthe floor finish to the top ofthe ceiling joists or, where there 
is not a ceiling, to the top of the roof rafters. 


STORY ABOVE GRADE PLANE. Any story having its 
finished floor surface entirely above grade plane, or in which 
the finished surface of the floor next above is: 


1. More than 6 feet (1829 mm) above grade plane; or 


2. More than 12 feet (3658 mm) above the finished 
ground level at any point. 


STRENGTH. This term is defined two ways, the first for use 
in Chapter 16 and the second for use in Chapter 21. 


For Chapter 16: 


Nominal strength. The capacity of a structure or 
member to resist the effects of loads, as determined by 
computations using specified material strengths and 
dimensions and equations derived from accepted prin- 
ciples of structural mechanics or by field tests or 
laboratory tests of scaled models, allowing for model- 
ing effects and differences between laboratory and field 
conditions. 


Required strength. Strength of a member, cross 
section or connection required to resist factored loads 
or related internal moments and forces in such combi- 
nations as stipulated by these provisions. 


Strength design. A method of proportioning structural 
members such that the computed forces produced in the 
members by factored loads do not exceed the member 
design strength [also called “load and resistance factor 
design" (LRFD)]. The term “strength design" is used in 
the design of concrete and masonry structural elements. 


For Chapter 21: 


Design strength. Nominal strength multiplied by a 
strength reduction factor. 


Nominal strength. Strength of a member or cross 
section calculated in accordance with these provisions 
before application of any strength-reduction factors. 
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Required strength. Strength of а member or cross 
section required to resist factored loads. 


STRUCTURAL COMPOSITE LUMBER. Structural 
member manufactured using wood elements bonded together 
with exterior adhesives. Examples of structural composite 
lumber are: 


Laminated strand lumber (LSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.10 inch (2.54 mm) or less and 
their average lengths not less than 150 times the least 
dimension of the wood strand elements. 


Laminated veneer lumber (LVL). A composite of wood 
veneer sheet elements with wood fibers primarily oriented 
along the length of the member, where the veneer element 
thicknesses are 0.25 inches (6.4 mm) or less. 


Oriented strand lumber (OSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member, where the least dimension of the 
wood strand elements is 0.10 inches (2.54 mm) or less and 
their average lengths not less than 75 times and less than 
150 times the least dimension of the strand elements. 


Parallel strand lumber (PSL). A composite of wood 
strand elements with wood fibers primarily oriented along 
the length of the member where the least dimension of the 
wood strand elements is 0.25 inches (6.4 mm) or less and 
their average lengths not less than 300 times the least 
dimension of the wood strand elements. 


STRUCTURAL GLUED-LAMINATED TIMBER. An 
engineered, stress-rated product of a timber laminating plant, 
composed of assemblies of specially selected and prepared 
wood laminations in which the grain of all laminations is 
approximately parallel longitudinally and the laminations are 
bonded with adhesives. 


STRUCTURAL OBSERVATION. The visual observation 
of the structural system by a registered design professional for 
general conformance to the approved construction documents. 


STRUCTURE. That which is built or constructed. A struc- 
ture may contain one or more buildings separated by fire- 
rated construction elements in accordance with state building 
code. 


SUBGRADE. The soil prepared and compacted to support a 
structure. 


SUBMEMBRANE DEPRESSURIZATION SYSTEM. A 
system designed to achieve lower-submembrane air pressure 
relative to crawl space air pressure by use of a vent drawing 
air from beneath the soil-gas-retarder membrane. 


SUBORDINATE (FIRE PROTECTION AND LIFE 
SAFETY SYSTEM). A system that is activated by another 
fire protection or life safety system. For example, where a fire 
alarm system activates a smoke removal or elevator recall 
system, the smoke removal or elevator recall system is con- 
sidered to be “subordinate” to the fire alarm system. 
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SUBSLAB DEPRESSURIZATION SYSTEM. 


Active. A system designed to achieve lower subslab air 
pressure relative to indoor air pressure by use of a fan- 
powered vent drawing air from beneath the slab. 


Passive. A system designed to achieve lower subslab air 
pressure relative to indoor air pressure by use of a vent 
pipe routed through the conditioned space of a building 
and connecting the subslab area with outdoor air, thereby 
relying on the convective flow of air upward in the vent to 
draw air from beneath the slab. 


SUBSTANTIAL ALTERATION. Any alteration to an 
existing Group R-2 apartment house, where the total cost of 
all alterations (including, but not limited to, electrical, 
mechanical, plumbing or structural changes) for a building or 
facility within any 12-month period amounts to 25 percent or 
more of the assessed value of the structure before the building 
alteration occurred. For the purpose of this code, standard 
building maintenance, rewiring, re-siding or reroofing are not 
considered an alteration. 


SUBSTANTIAL DAMAGE. 


Flood. For the purpose of determining compliance with 
the flood provisions of this code, damage of any origin 
sustained by a structure whereby the cost of restoring the 
structure to its before-damaged condition would equal or 
exceed 50 percent of the market value of the structure 
before the damage occurred. 


Group R-2 apartment house. Any damage of any origin 
to an existing Group R-2 apartment house, whereby the 
cost of restoring the structure to its original condition 
would be equal to or exceed 25 percent of the assessed 
value of the structure before the damage occurred. 


SUBSTANTIAL IMPROVEMENT. For the purpose of 
determining compliance with the flood provisions of this 
code, any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the 
cost of which equals or exceeds 50 percent of the market value 
of the structure before the improvement or repair is started. If 
the structure has sustained substantial damage, any repairs are 
considered substantial improvement regardless of the actual 
repair work performed. The flood plain administrator shall 
make all final determinations in the application of this defini- 
tion. The term does not, however, include either: 


1. Any project for improvement of a building required to 
correct existing health, sanitary or safety code viola- 
tions identified by the building official and that are the 
minimum necessary to assure safe living conditions. 


2. Any alteration of a historic structure provided that the 
alteration will not preclude the structure’s continued 
designation as a historic structure. 


SUBSTANTIAL STRUCTURAL DAMAGE. A condition 
where any of the following apply: 


1. The vertical elements of the lateral force-resisting sys- 
tem have suffered damage such that the lateral load- 
carrying capacity of any story in any horizontal direc- 
tion has been reduced by more than 33 percent from its 
predamage condition. 
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2. The capacity of any vertical component carrying эгау- 
ity load, or any group of such components, that has a 
tributary area more than 30 percent of the total area of 
the structure’s floor(s) and roof(s) has been reduced 
more than 20 percent from its predamage condition, 
and the remaining capacity of such affected elements, 
with respect to all dead and live loads, is less than 75 
percent of that required by this code for new buildings 
of similar structure, purpose and location. 


3. The capacity of any structural component carrying 
snow load, or any group of such components, which 
supports more than 30 percent of the roof area of simi- 
lar construction has been reduced more than 20 percent 
from its predamage condition, and the remaining capac- 
ity with respect to dead, live and snow loads is less than 
75 percent of that required by this code for new build- 
ings of similar structure, purpose and location. 


SUNROOM. A one-story structure attached to a building 
with a glazing area in excess of 40 percent of the gross area of 
the structure’s exterior walls and roof. 


SUPERPLASTICIZER. See “High-range water reducer.” 


SUPERSTRUCTURE. That portion of the construction of a 
pier or wharf above the deck. See Section 457. 


SUPERVISING STATION. A facility that receives signals 
and at which personnel are in attendance at all times to 
respond to these signals. 


SUPERVISORY SERVICE. The service required to moni- 
tor performance of guard tours and the operative condition of 
fixed suppression systems or other systems for the protection 
of life and property. 


SUPERVISORY SIGNAL. A signal indicating the need of 
action in connection with the supervision of guard tours, the 
fire suppression systems or equipment or the maintenance 
features of related systems. 


SUPERVISORY SIGNAL-INITIATING DEVICE. An 
initiation device, such as a valve supervisory switch, water- 
level indicator or low-air pressure switch on a dry-pipe sprin- 
kler system, whose change of state signals an off-normal 
condition and its restoration to normal of a fire protection or 
life safety system, or a need for action in connection with 
guard tours, fire suppression systems or equipment or mainte- 
nance features of related systems. 


SUPPORTS. Supports, hangers and anchors are devices for 
properly supporting and securing pipe, appurtenances, fix- 
tures and equipment. 


SUSCEPTIBLE BAY. A roof or portion thereof with either 
of the following: 


1. A slope less than '/,-inch per foot (0.0208 rad). 


2. On which water is impounded, in whole or in part, and 
the secondary drainage system is functional but the pri- 
mary drainage system is blocked. 


A roof surface with a slope of '/,-inch per foot (0.0208 
тад) or greater towards points of free drainage is not а suscep- 
tible bay. 


2-38 


SWIMMING POOL. Any structure intended for swimming, 
recreational bathing or wading that contains water over 24 
inches (610 mm) deep. This includes in-ground, above-ground 
and on-ground pools; hot tubs; spas and fixed-in-place wading 
pools. 


SYSTEM. An assembly of equipment consisting of a tank, 
container or containers, appurtenances, pumps, compressors 
and connecting piping. 


T RATING. The time period that the penetration firestop 
system, including the penetrating item, limits the maximum 
temperature rise to 325°F (163°C) above its initial tempera- 
ture through the penetration on the nonfire side when tested in 
accordance with ASTM E814 or UL 1479. 


TANK. A vessel containing more than 60 gallons (227 L). 


TANK, ATMOSPHERIC. A storage tank designed to oper- 
ate at pressures from atmospheric through 1.0 pound per 
square inch gauge (760 mm Hg through 812 mm Hg), mea- 
sured at the top of the tank. 


TANK, PORTABLE. A packaging of more than 60-gallon 
(227 L) capacity and designed primarily to be loaded into or 
on or temporarily attached to a transport vehicle or ship and 
equipped with skids, mountings or accessories to facilitate 
handling of the tank by mechanical means. It does not include 
any cylinder having less than a 1,000-pound (454 kg) water 
capacity, cargo tank, tank car tank or trailers carrying cylin- 
ders of more than 1,000-pound (454 kg) water capacity. 


TANK, PRIMARY. A /isted atmospheric tank used to store 
liquid. See *Primary containment." 


TANK, PROTECTED ABOVE GROUND. A tank /isted in 
accordance with UL 2085 consisting of a primary tank pro- 
vided with protection from physical damage and fire-resistive 
protection from a high-intensity liquid pool fire exposure. 
The tank may provide protection elements as a unit or may be 
an assembly of components, or a combination thereof. 


TANK, STATIONARY. Packaging designed primarily for 
stationary installations not intended for loading, unloading or 
attachment to a transport vehicle as part of its normal opera- 
tion in the process of use. It does not include cylinders having 
less than a 1,000-pound (454 kg) water capacity. 


TANK VEHICLE. A vehicle other than a railroad tank car 
or boat, with a cargo tank mounted thereon or built as an inte- 
gral part thereof, used for the transportation of flammable or 
combustible liquids, LP-gas or hazardous chemicals. Tank 
vehicles include self-propelled vehicles and full trailers and 
semitrailers, with or without motive power, that carry part or 
all of the load. 


TECHNICAL PRODUCTION AREA. Open elevated areas 
or spaces intended for entertainment technicians to walk on 
and occupy for servicing and operating entertainment technol- 
ogy systems and equipment. Galleries, including fly and 
lighting galleries, gridirons, catwalks, and similar areas are 
designed for these purposes. 


TECHNICALLY INFEASIBLE. An alteration that has lit- 
tle likelihood of being accomplished because existing struc- 
tural conditions would require removing or altering a load— 
bearing member that is an essential part of the structural 
frame, or because site constraints prohibit modification or 
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addition of elements, spaces or features that are in full and 
strict compliance with the minimum requirements for new 
construction and are necessary to provide accessibility. 


TEMPORARY SPECIAL EVENT STRUCTURE. Any 
temporary ground-supported structure, platform, stage, stage 
scaffolding or rigging, canopy, tower supporting audio or 
visual effects equipment or similar structures. 


TEMPORARY STRUCTURE. A structure that is erected, 
occupied, and disassembled or otherwise removed from the 
site within a total time period of 180 calendar days or fewer. 


TENSILE MEMBRANE STRUCTURE. А membrane 
structure having a shape that is determined by tension in the 
membrane and the geometry of the support structure. Typi- 
cally, the structure consists of both flexible elements (e.g., 
membrane and cables), nonflexible elements (e.g., struts, 
masts, beams and arches) and the anchorage (e.g., supports 
and foundations). This includes frame-supported tensile 
membrane structures. 


TENT. A structure, enclosure, umbrella structure or shelter, 
with or without sidewalls or drops, constructed of fabric or 
pliable material supported in any manner except by air or the 
contents it protects (see “Umbrella structure"). 


TERMINATED STOPS. Factory feature of a door frame 
where the stops ofthe door frame are terminated not more than 
6 inches (152 mm) from the bottom of the door frame. Termi- 
nated stops are also known as “hospital stops” or “sanitary 
stops." 


THERMAL ISOLATION. A separation of conditioned 
spaces, between a sunroom and a dwelling unit, consisting of 
existing or new walls, doors or windows. 


THERMOPLASTIC MATERIAL. A plastic material that is 
capable of being repeatedly softened by increase of tempera- 
ture and hardened by decrease of temperature. 


THERMOSETTING MATERIAL. A plastic material that 


is capable of being changed into a substantially nonreformable 
product when cured. 


THROUGH PENETRATION. A breach in both sides of a 
floor, floor-ceiling or wall assembly to accommodate an item 
passing through the breaches. 


THROUGH-PENETRATION FIRESTOP SYSTEM. An 
assemblage consisting of a fire-resistance-rated floor, floor- 
ceiling, or wall assembly, one or more penetrating items pass- 
ing through the breaches in both sides of the assembly and the 
materials or devices, or both, installed to resist the spread of 
fire through the assembly for a prescribed period of time. 


TIE, WALL. Metal connector that connects wythes of 
masonry walls together. 


TIE-DOWN (HOLD-DOWN). A device used to resist uplift 
of the chords of shear walls. 


TILE, STRUCTURAL CLAY. A hollow masonry unit 
composed of burned clay, shale, fire clay or mixture thereof, 
and having parallel cells. 


TIMBER AND LUMBER PRODUCTION FACILITIES. 
Facilities where raw wood products are processed into fin- 
ished wood products. 
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TIRES, BULK STORAGE OF. Storage of tires where the 
area available for storage exceeds 20,000 cubic feet (566 m?). 


TOOL. A device, storage container, workstation or process 
machine used in a fabrication area. 


TOTAL SOLAR RESOURCE FRACTION (TSRF). The 
amount of sunlight a so/lar-ready zone will receive over the 
year, expressed as the percent of energy produced by a fixed 
axis solar energy system when compared to the annual per- 


formance of the same system with optimal tilt and orientation : 


and no external shading. 


TOWNHOUSE. A single-family dwelling unit constructed in 
a group of three or more attached units in which each unit 
extends from the foundation to roof and with open space on at 
least two sides. 


TOXIC. A chemical falling within any of the following 
categories: 


1. A chemical that has a median lethal dose (LD,.) of 
more than 50 milligrams per kilogram, but not more 
than 500 milligrams per kilogram of body weight when 
administered orally to albino rats weighing between 
200 and 300 grams each. 


2. A chemical that has a median lethal dose (LD,,) of 
more than 200 milligrams per kilogram, but not more 
than 1,000 milligrams per kilogram of body weight 
when administered by continuous contact for 24 hours 
(or less if death occurs within 24 hours) with the bare 
skin of albino rabbits weighing between 2 and 3 kilo- 
grams each. 


3. A chemical that has a median lethal concentration 
(LC,,) in air of more than 200 parts per million, but not 
more than 2,000 parts per million by volume of gas or 
vapor, or more than 2 milligrams per liter but not more 
than 20 milligrams per liter of mist, fume or dust, when 
administered by continuous inhalation for 1 hour (or 
less if death occurs within 1 hour) to albino rats weigh- 
ing between 200 and 300 grams each. 


TRANSIENT. Occupancy of a dwelling unit or sleeping unit 
for not more than 30 days. 


TRANSIENT AIRCRAFT. Aircraft based at another loca- 
tion and that is at the transient location for not more than 90 
days. 

TRANSVERSE FLUE SPACE. See “Flue spaces—Trans- 
verse.” 


TREATED WOOD. See “Fire-retardant-treated wood” and 
“Preservative-treated wood. " 


TRASH. See “Rubbish.” 


TRIM. Picture molds, chair rails, baseboards, handrails, door 
and window frames and similar decorative or protective mate- 
rials used in fixed applications. 

TROUBLE SIGNAL. A signal initiated by the fire alarm 
system or device indicative of a fault in a monitored circuit or 
component. 


TSUNAMI RISK CATEGORY III. The categorization for 
design of Risk Category III buildings and other structures 
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located within the Tsunami Design Zone. See Section 1615 
and ORS 455.447. 


TSUNAMI RISK CATEGORY IV. The categorization for 
design of Risk Category IV buildings and other structures 
located within the Tsunami Design Zone. See Section 1615 
and ORS 455.447. 


TSUNAMI DESIGN GEODATABASE. The ASCE data- 
base (version 2016-1.0) of Tsunami Design Zone maps and 
associated design data for the states of Alaska, California, 
Hawaii, Oregon and Washington. 


TSUNAMI DESIGN ZONE. An area identified on the 
Tsunami Design Zone map between the shoreline and the 
inundation limit, within which certain structures designated in 
Chapter 16 are designed for or protected from inundation. 


TUBULAR DAYLIGHTING DEVICE (TDD). А поп- 
operable fenestration unit primarily designed to transmit 
daylight from a roof surface to an interior ceiling via a tubular 
conduit. The basic unit consists of an exterior glazed weather- 
ing surface, a light-transmitting tube with a reflective interior 
surface, and an interior-sealing device such as a translucent 
ceiling panel. The unit can be factory assembled, or field- 
assembled from a manufactured kit. 


ТУРЕ А UNIT. A dwelling unit or sleeping unit designed and 
constructed for accessibility in accordance with this code and 
the provisions for Туре A units in ICC A117.1. 


TYPE B UNIT. A dwelling unit or sleeping unit designed and 
constructed for accessibility in accordance with this code and 
the provisions for Туре В units in ICC A117.1, consistent with 
the design and construction requirements of the federal Fair 
Housing Act. 


UMBRELLA STRUCTURE. A structure, enclosure or shel- 
ter with or without sidewalls or drops, constructed of fabric or 
pliable material supported by a central pole or poles (see 
“Tent y. 


UNAUTHORIZED DISCHARGE. A release or emission 
of materials in a manner that does not conform to the provi- 
sions of this code or applicable public health and safety regu- 
lations. 


UNDERLAYMENT. One or more layers of a material that is 
applied to a steep-slope roof covering deck under the roof 
covering and resists liquid water that penetrates the roof 
covering. 


UNDERPINNING. The alteration of an existing foundation 
to transfer /oads to a lower elevation using new piers, piles or 
other permanent structural support elements installed below 
the existing foundation. 


UNIT SKYLIGHT. See “Skylight, unit.” 


UNSAFE. Buildings that are deficient due to inadequate 
means of egress facilities, or that constitute a fire hazard, or 
in which the structure or individual structural members meet 
the definition of “dangerous,” or that are otherwise danger- 
ous to human life or that involve illegal or improper occu- 
pancy. 


UNSTABLE (REACTIVE) MATERIAL. A material, other 
than an explosive, which in the pure state or as commercially 
produced, will vigorously polymerize, decompose, condense 
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or become self-reactive and undergo other violent chemical 
changes, including exp/osion, when exposed to heat, friction 
or shock, or in the absence of an inhibitor, or in the presence 
of contaminants, or in contact with incompatible materials. 
Unstable (reactive) materials are subdivided as follows: 


Class 1. Materials that in themselves are normally stable 
but which can become unstable at elevated temperatures 
and pressure. 


Class 2. Materials that in themselves are normally unstable 
and readily undergo violent chemical change but do not 
detonate. This class includes materials that can undergo 
chemical change with rapid release of energy at normal 
temperatures and pressures, and that can undergo violent 
chemical change at elevated temperatures and pressures. 


Class 3. Materials that in themselves are capable of deto- 
nation or of explosive decomposition or explosive reaction 
but which require a strong initiating source or which must 
be heated under confinement before initiation. This class 
includes materials that are sensitive to thermal or mechan- 
ical shock at elevated temperatures and pressures. 


Class 4. Materials that in themselves are readily capable of 
detonation or explosive decomposition or explosive reac- 
tion at normal temperatures and pressures. This class 
includes materials that are sensitive to mechanical or local- 
ized thermal shock at normal temperatures and pressures. 


USE (MATERIAL). Placing a material into action, including 
solids, liquids and gases. 


VAPOR DIFFUSION PORT. An assembly constructed or 
installed within a roof assembly at an opening in the roof deck 
to convey water vapor from an unvented attic to the outside 
atmosphere. 


VAPOR PERMEABLE. The property of having a moisture 
vapor permeance rating of 5 perms (2.9 x 10? kg/Pa х s х 
m^) or greater, when tested in accordance with Procedure A 
or Procedure B of ASTM E96. A vapor permeable material 
permits the passage of moisture vapor. 


VAPOR PRESSURE. The pressure exerted by a volatile 
fluid as determined in accordance with ASTM D323. 


VAPOR RETARDER CLASS. A measure of a material or 
assembly's ability to limit the amount of moisture that passes 
through that material or assembly. Vapor retarder class shall 
be defined using the desiccant method with Procedure A of 
ASTM E96 as follows: 


Class I: 0.1 perm or less. 
Class II: 0.1 < perm < 1.0 perm. 
Class III: 1.0 < perm < 10 perm. 


VEGETATIVE ROOF. An assembly of interacting compo- 
nents designed to waterproof a building's top surface that 
includes, by design, vegetation and related landscape 
elements. 


VEHICLE BARRIER. A component or a system of compo- 
nents, near open sides or walls of garage floors or ramps that 
act as a restraint for vehicles. 
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VEHICULAR GATE. A gate that is intended for use at a 
vehicular entrance or exit to a facility, building or portion 
thereof, and that is not intended for use by pedestrian traffic. 


VENEER. A facing attached to a wall for the purpose of 
providing ornamentation, protection or insulation, but not 
counted as adding strength to the wall. 


VENTILATION. The natural or mechanical process of 
supplying conditioned or unconditioned air to, or removing 
such air from, any space. 


VESSEL. A motorized watercraft, other than a seaplane on 
the water, used or capable of being used as a means of trans- 
portation. Nontransportation vessels, such as houseboats and 
boathouses, are included in this definition. 


VINYL SIDING. A shaped material, made principally from 
rigid ројууту! chloride (PVC), that is used as an exterior wall 
covering. 


VISIBLE ALARM NOTIFICATION APPLIANCE. A 
notification appliance that alerts by the sense of sight. 


WALKWAY, PEDESTRIAN. A walkway used exclusively 
as a pedestrian trafficway. 


WALL. This definition applies only to Chapter 21. 


A vertical element with a horizontal length-to-thickness 
ratio greater than three, used to enclose space. 


Cavity wall. A wall built of masonry units or of concrete, 
or a combination of these materials, arranged to provide an 
airspace within the wall, and in which the inner and outer 
parts of the wall are tied together with metal ties. 


Dry-stacked, surface-bonded wall. A wall built of 
concrete masonry units where the units are stacked dry, 
without mortar on the bed or head joints, and where both 
sides of the wall are coated with a surface-bonding mortar. 


Parapet wall. The part of any wall entirely above the roof 
line. 


WALL, LOAD-BEARING. Any wall meeting either of the 
following classifications: 


1. Any metal or wood stud wall that supports more than 
100 pounds per linear foot (1459 N/m) of vertical load 
in addition to its own weight. 


2. Any masonry, concrete or mass timber wall that sup- 
ports more than 200 pounds per linear foot (2919 N/m) 
of vertical /oad in addition to its own weight. 


WALL, NONLOAD-BEARING. Any wall that is not a /oad- 
bearing wall. 


WATER MIST SYSTEM, AUTOMATIC. See “Automatic 
water mist system.” 


WATERPROOFING MEMBRANE. A liquid sealing com- 
pound (e.g., bituminous and paraffinic emulsions, coal tar 
cutbacks) or nonliquid protective coating (e.g., sheet plastics) 
used separately or together in a manner that renders the struc- 
tural surface to which they are applied essentially impervious 
to water in either the liquid or vapor state. 
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WATER-REACTIVE MATERIAL. А material that 
explodes; violently reacts; produces flammable, toxic or other 
hazardous gases; or evolves enough heat to cause autoignition 
or ignition of combustibles upon exposure to water or mois- 
ture. Water-reactive materials are subdivided as follows: 


Class 3. Materials that react explosively with water with- 
out requiring heat or confinement. 


Class 2. Materials that react violently with water or have 
the ability to boil water. Materials that produce flammable, 
toxic or other hazardous gases or evolve enough heat to 
cause autoignition or ignition of combustibles upon expo- 
sure to water or moisture. 


Class 1. Materials that react with water with some release 
of energy, but not violently. 


WATER-REDUCING ADMIXTURE. A chemical additive 
to concrete conforming to ASTM C94 capable of producing a 
reduction in mixing water or increase in flowability without 
causing undue set retardation or entrainment of air in the 
mortar or concrete, 


WATER-RESISTIVE BARRIER. A material behind an 
exterior wall covering that is intended to resist liquid water 
that has penetrated behind the exterior covering from further 
intruding into the exterior wall assembly. 


WATERSTOP. A diaphragm used across a joint as a sealant, 
usually manufactured specifically to prevent the passage of 
water through joints in concrete structures. 


WEATHER-EXPOSED SURFACES. Surfaces of walls, 
ceilings, floors, roofs, soffits and similar surfaces exposed to 
the weather except the following: 


1. Ceilings and roof soffits enclosed by walls, fascia, 
bulkheads or beams that extend not less than 12 inches 
(305 mm) below such ceiling or roof soffits. 

2. Walls or portions of walls beneath an unenclosed roof 
area, where located a horizontal distance from an open 
exterior opening equal to not less than twice the height 
of the opening. 

3. Ceiling and roof soffits located a minimum horizontal 
distance of 10 feet (3048 mm) from the outer edges of 
the ceiling or roof soffits. 


WET-CHEMICAL EXTINGUISHING SYSTEM. A solu- 
tion of water and potassium-carbonate-based chemical, 
potassium-acetate-based chemical or a combination thereof, 
forming an extinguishing agent. 


WHARE. A structure at the shoreline having a platform built 
alongside and parallel to a body of water that may have an 
open deck or be provided with a superstructure. 


WHEELCHAIR SPACE. A space for a single wheelchair 
and its occupant. 


WIND SPEED, V. Basic design wind speeds. 
WIND SPEED, ы. Allowable stress design wind speeds. 
WINDER. A tread with nonparallel edges. 


WINDFORCE-RESISTING SYSTEM, MAIN. See *Main 
windforce-resisting system." 
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WINERY. A facility used for the primary commercial pur- 
pose of processing grapes or other fruit products to produce 
wine or cider having a 16 percent or less alcohol content by 
volume, including all areas used for the production, storage, 
distribution and sale of such wine or cider, including crush- 
ing, fermenting in wood or steel barrels, blending, aging, bot- 
tling, warehousing, shipping and tasting rooms with an 
occupant load of 299 or less and retailing of wine, cider and 
incidental items related to wine and cider and all associated 
administrative functions. 


WIRE BACKING. Horizontal strands of tautened wire 
attached to surfaces of vertical supports which, when covered 
with the building paper, provide a backing for cement plaster. 


WIRELESS PROTECTION SYSTEM. A system or a part 
of a system that can transmit and receive signals without the 
aid of wire. 


WOOD SHEAR PANEL. A wood floor, roof or wall compo- 
nent sheathed to act as a shear wall or diaphragm. 


WOOD STRUCTURAL PANEL. A panel manufactured 
from veneers, wood strands or wafers or a combination of 
veneer and wood strands or wafers bonded together with 
waterproof synthetic resins or other suitable bonding systems. 
Examples of wood structural panels are: 


Composite panels. A wood structural panel that is 
comprised of wood veneer and reconstituted wood-based 
material and bonded together with waterproof adhesive. 


Oriented strand board (OSB). A mat-formed wood struc- 
tural panel comprised of thin rectangular wood strands 
arranged in cross-aligned layers with surface layers 
normally arranged in the long panel direction and bonded 
with waterproof adhesive. 


Plywood. A wood structural panel comprised of plies of 
wood veneer arranged in cross-aligned layers. The plies are 
bonded with waterproof adhesive that cures on application 
of heat and pressure. 


WORK AREA. That portion or portions of a building con- 
sisting of all reconfigured spaces as indicated on the con- 
struction documents. Work area excludes other portions of 
the building where incidental work entailed by the intended 
work must be performed and portions of the building where 
work not initially intended by the owner is specifically 
required by this code. 


WORKING LEVEL (WL). A measure of radioactive expo- 
sure equal to the total quantity of radon decay products in 1 
liter of air that will result in the ultimate emission of 1.3 х 
105 MeV (million electron volts) of energy from alpha parti- 
cles. In perfect equilibrium, 1 WL equals 100 pCi/L (picocu- 
ries per liter). It is often assumed that the air inside buildings 
is not in equilibrium, and that only half the radon daughters 
are moving freely in the air, while half are attached to dust or 
building surfaces. Where this condition exists, an equilibrium 
ratio of 0.5 is said to exist. At an equilibrium ratio of 0.5, 1 
WL = 200 pCi/L. For purposes of this standard, 1 WL is 
defined as equal to 200 pCi/L. 


2-42 


WOOD/PLASTIC COMPOSITE. A composite material 
made primarily from wood or cellulose-based materials and 
plastic. 


WORKSTATION. A defined space or an independent prin- 
cipal piece of equipment using HPM within a fabrication area 
where a specific function, laboratory procedure or research 
activity occurs. Approved or listed hazardous materials stor- 
age cabinets, flammable liquid storage cabinets or gas 
cabinets serving a workstation are included as part of the 
workstation. A workstation is allowed to contain ventilation 
equipment, fire protection devices, detection devices, electri- 
cal devices and other processing and scientific equipment. 


WYTHE. Each continuous, vertical section of a wall, one 
masonry unit in thickness. 


YARD. An open space, other than a court, unobstructed from 
the ground to the sky, except where specifically provided by 
this code, on the lot on which a building is situated. 


ZONE. A defined area within the protected premises. A zone 
can define an area from which a signal can be received, an area 
to which a signal can be sent or an area in which a form of 
control can be executed. 

ZONE, NOTIFICATION. An area within a building or facil- 
ity covered by notification appliances which are activated 
simultaneously. 
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CHAPTER 3 


OCCUPANCY CLASSIFICATION AND USE 


SECTION 301 
SCOPE 


301.1 General. The provisions of this chapter shall control 
the classification of all buildings and structures as to occu- 
pancy and use. Different classifications of occupancy and use 
represent varying levels of hazard and risk to building occu- 
pants and adjacent properties. 


SECTION 302 
OCCUPANCY CLASSIFICATION 
AND USE DESIGNATION 


302.1 Occupancy classification. Occupancy classification is 
the formal designation of the primary purpose of the building, 
structure or portion thereof. Structures shall be classified into 
one or more of the occupancy groups specified in this section 
based on the nature of the hazards and risks to building occu- 
pants generally associated with the intended purpose of the 
building or structure. An area, room or space that is intended 
to be occupied at different times for different purposes shall 
comply with all applicable requirements associated with such 
potential multipurpose. Structures containing multiple occu- 
pancy groups shall comply with Section 508. Where a 
structure is proposed for a purpose that is not specified in this 
section, such structure shall be classified in the occupancy it 
most nearly resembles based on the fire safety and relative 
hazard. Occupied roofs shall be classified in the group that 
the occupancy most nearly resembles, according to the fire 
safety and relative hazard, and shall comply with Section 
503.1.4. 


1. Assembly (see Section 303): Groups A-1, A-2, A-3, 
А-4 and А-5. 


2. Business (see Section 304): Group В. 
3. Educational (see Section 305): Group Е. 


4. Factory and Industrial (see Section 306): Groups F-1 
and Е-2. 


5. High Hazard (see Section 307): Groups H-1, H-2, H- 
3, H-4 and Н-5. 


6. Institutional (see Section 308): Groups I-1, I-2, I-3 
and 1-4. 


7. Mercantile (see Section 309): Group М. 


8. Residential (see Section 310); Groups R-1, R-2, R-3 
and R-4. 
9. Storage (see Section 311): Groups S-1, S-2 and S-3. 
10. Utility and Miscellaneous (see Section 312): Group U. 
302.2 Use designation. Occupancy groups contain subordi- 
nate uses having similar hazards and risks to building 
occupants. Uses include, but are not limited to, those func- 


tional designations specified within the occupancy group 
descriptions in Section 302.1. Certain uses require specific 
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limitations and controls in accordance with the provisions of 
Chapter 4 and elsewhere in this code. 


SECTION 303 
ASSEMBLY GROUP A 


303.1 Assembly Group A. Assembly Group A occupancy 
includes, among others, the use of a building or structure, or a 
portion thereof, for the gathering of persons for purposes such 
as civic, social or religious functions; recreation, food or 
drink consumption or awaiting transportation. 


303.1.1 Small buildings and tenant spaces. A building or 
tenant space used for assembly purposes with an occupant 
load of less than 50 persons shall be classified as a Group 
B occupancy. 


303.1.2 Small assembly spaces. The following rooms and 
spaces shall not be classified as Assembly occupancies: 


1, A room or space used for assembly purposes with an 
occupant load of less than 50 persons and accessory 
to another occupancy shall be classified as a Group 
B occupancy or as part of that occupancy. 


2. A room or space used for assembly purposes that is 
less than 750 square feet (70 m?) in area and acces- 
sory to another occupancy shall be classified as a 
Group B occupancy or as part of that occupancy. 


303.1.3 Associated with Group E occupancies. A room 
or space used for assembly purposes that is associated with 
a Group E occupancy is not considered a separate 
occupancy. 
303.1.4 Accessory to places of religious worship. Acces- 
sory religious educational rooms and religious auditoriums 
with occupant loads of less than 100 per room or space are 
not considered separate occupancies. 
303.1.5 Special amusement areas. Special amusement 
areas shall comply with Section 411. 
303.2 Assembly Group A-1. Group A-1 occupancy includes 
assembly uses, usually with fixed seating, intended for the 
production and viewing of the performing arts or motion 
pictures including, but not limited to: 
Motion picture theaters 
Symphony and concert halls 
Television and radio studios admitting an audience 
Theaters 
303.3 Assembly Group A-2. Group A-2 occupancy includes 
assembly uses intended for food and/or drink consumption 
including, but not limited to: 
Banquet halls 
Casinos (gaming areas) 
Nightclubs 
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Restaurants, cafeterias and similar dining facilities 
(including associated commercial kitchens) 


Taverns and bars 


303.4 Assembly Group A-3. Group A-3 occupancy includes 
assembly uses intended for worship, recreation or amusement 
and other assembly uses not classified elsewhere in Group A 
including, but not limited to: 


Amusement arcades 

Art galleries 

Bowling alleys 

Community halls 

Courtrooms 

Dance halls (not including food or drink consumption) 
Exhibition halls 

Funeral parlors 


Greenhouses for the conservation and exhibition of plants 
that provide public access 


Gymnasiums (without spectator seating) 

Indoor swimming pools (without spectator seating) 
Indoor tennis courts (without spectator seating) 
Lecture halls 

Libraries 

Museums 

Places of religious worship 

Pool and billiard parlors 

Waiting areas in transportation terminals 


303.5 Assembly Group A-4. Group A-4 occupancy includes 
assembly uses intended for viewing of indoor sporting events 
and activities with spectator seating including, but not limited 
to: 


Arenas 

Skating rinks 
Swimming pools 
Tennis courts 


303.6 Assembly Group A-5. Group A-5 occupancy includes 
assembly uses intended for participation in or viewing 
outdoor activities including, but not limited to: 


Amusement park structures 
Bleachers 

Grandstands 

Stadiums 


SECTION 304 
BUSINESS GROUP B 


304.1 Business Group В. Business Group В occupancy 
includes, among others, the use of a building or structure, or a 
portion thereof, for office, professional or service-type trans- 
actions, including storage of records and accounts. Business 
occupancies shall include, but not be limited to, the 
following: 
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Airport traffic control towers 
Ambulatory care facilities 

Animal hospitals, kennels and pounds 
Banks 

Barber and beauty shops 

Car wash 

Civic administration 

Clinic, outpatient 


Dry cleaning and laundries: pick-up and delivery stations 
and self-service 


Educational occupancies for students above the 12th grade 
including higher education laboratories 


Electronic data processing 

Food processing establishments and commercial kitchens 
not associated with restaurants, cafeterias and similar 
dining facilities not more than 2,500 square feet (232 
т?) in area 

Laboratories: testing and research 

Motor vehicle showrooms 

Post offices 

Print shops 


Professional services (architects, attorneys, dentists, phy- 
sicians, engineers, etc.) 


Radio and television stations 
Telephone exchanges 


Training and skill development not in a school or aca- 
demic program (this shall include, but not be limited 
to, tutoring centers, martial arts studios, gymnastics 
and similar uses regardless of the ages served, and 
where not classified as a Group A occupancy) 


304.2 Airport traffic control towers. Airport traffic control 
towers shall comply with Section 412.2. 


304.3 Ambulatory care facilities. Ambulatory care facilities 
shall comply with Section 422. 


304.4 Higher education laboratories. Higher education 
laboratories shall comply with Section 428. 


304.5 Lockup facilities. Buildings containing lockup facili- 
ties, as defined in ORS 169.005(5), shall comply with the fol- 
lowing provisions: 


1. Areas containing /ockup facilities shall be separated 
from other rooms, spaces or areas by an approved 
smoke barrier. 


2. The smoke control zone in which the lockup ce//s are 
located shall be provided with an automatic sprinkler 
system complying with Chapter 9 requirements for 
Group I-3 occupancies. 

3. The smoke control zone in which the lockup area is 
located shall be provided with an automatic smoke 
detection system complying with Chapter 9 require- 
ments for Group I-3 occupancies. 


4. The combined occupant load of the holding cells shall 
not exceed five. 
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SECTION 305 
EDUCATIONAL GROUP Е 


305.1 Educational Group E. Educational Group E occu- 
pancy includes, among others, the use of a building or 
structure, or a portion thereof, by six or more persons at any 
one time for educational purposes through the 12th grade. 


305.1.1 Accessory to places of religious worship. Reli- 
gious educational rooms and religious auditoriums, which 
are accessory to places of religious worship in accordance 
with Section 303.1.4 and have occupant loads of less than 
100 per room or space, shall be classified as Group A-3 
occupancies. 


305.2 Group E, day care facilities. This group includes 
buildings and structures or portions thereof occupied by more 
than five children older than 2'/, years of age who receive 
educational, supervision or personal care services for fewer 
than 24 hours per day. 


305.2.1 Within places of religious worship. Rooms and 
spaces within places of religious worship providing such 
day care during religious functions shall be classified as 
part of the primary occupancy. 


305.2.2 Five or fewer children. A facility having five or 
fewer children receiving such day care shall be classified 
as part of the primary occupancy. 


305.2.3 Five or fewer children in a dwelling unit. A 
facility such as the above located within a dwelling unit 
and having five or fewer children receiving such day care 
shall be classified as a Group R-3 occupancy. Where 
located within a detached one- or two-family dwelling or 
townhouse, the facility shall be permitted to be constructed 
in accordance with the Residential Code, provided that 
Section 420.12 is met, and accessibility is provided in 
accordance with Section 1103.2.12 for newly constructed 
facilities and Section 3403.4 for existing facilities. 


SECTION 306 
FACTORY GROUP F 


306.1 Factory Industrial Group F. Factory Industrial Group 
F occupancy includes, among others, the use of a building or 
structure, or a portion thereof, for assembling, disassembling, 
fabricating, finishing, manufacturing, packaging, repair or 
processing operations that are not classified as a Group H 
hazardous or Group S storage occupancy. 


306.2 Moderate-hazard factory industrial, Group F-1. 
Factory industrial uses that are not classified as Factory 
Industrial F-2 Low Hazard shall be classified as F-1 Moder- 
ate Hazard and shall include, but not be limited to, the 
following: 


Aircraft (manufacturing, not to include repair) 
Appliances 

Athletic equipment 

Automobiles and other motor vehicles 
Bakeries 

Beverages: over 16-percent alcohol content 
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Bicycles 

Boats 

Brooms or brushes 

Business machines 

Cameras and photo equipment 

Canvas or similar fabric 

Carpets and rugs (includes cleaning) 

Clothing 

Construction and agricultural machinery 

Disinfectants 

Dry cleaning and dyeing 

Electric generation plants 

Electronics 

Energy storage systems (ESS) in dedicated use buildings | 

Engines (including rebuilding) 

Food processing establishments and commercial kitchens 
not associated with restaurants, cafeterias and similar 


dining facilities more than 2,500 square feet (232 т?) 
in area 


Furniture 

Hemp products 

Jute products 

Laundries 

Leather products 
Machinery 

Metals 

Millwork (sash and door) 


Motion pictures and television filming (without specta- 
tors) 


Musical instruments 
Optical goods 

Paper mills or products 
Photographic film 
Plastic products 
Printing or publishing 
Recreational vehicles 
Refuse incineration 
Shoes 

Soaps and detergents 
Textiles 

Tobacco 

Trailers 

Upholstering 
Water/sewer treatment facilities | 
Wood; distillation 
Woodworking (cabinet) 


306.2.1 Aircraft manufacturing facilities. Aircraft 
manufacturing facilities shall comply with Section 412.6. 
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306.3 Low-hazard factory industrial, Group F-2. Factory 
industrial uses that involve the fabrication or manufacturing 
of noncombustible materials that during finishing, packing or 
processing do not involve a significant fire hazard shall be 
classified as F-2 occupancies and shall include, but not be 
limited to, the following: 


Beverages: up to and including 16-percent alcohol content 
Brick and masonry 

Ceramic products 

Foundries 

Glass products 

Gypsum 

Ice 

Metal products (fabrication and assembly) 

Wood barrel and bottled wine aging facilities in wineries 


SECTION 307 
HIGH-HAZARD GROUP H 


307.1 High-hazard Group H. High-hazard Group H occu- 
pancy includes, among others, the use of a building or 
structure, or a portion thereof, that involves the manufactur- 
ing, processing, generation or storage of materials that 
constitute a physical or health hazard in quantities in excess 
of those allowed in control areas complying with Section 
414, based on the maximum allowable quantity limits for 
control areas set forth in Tables 307.1(1) and 307.1(2). 
Hazardous occupancies are classified in Groups H-1, H-2, H- 
3, H-4 and H-5 and shall be in accordance with this section 
and the requirements of Section 415. Hazardous materials 
stored, or used on top of roofs or canopies, shall comply with 
this code. 


307.1.1 Uses other than Group H. An occupancy that 
stores, uses or handles hazardous materials as described in 
one or more of the following items shall not be classified 
as Group H, but shall be classified as the occupancy that it 
most nearly resembles. 


1. Buildings and structures occupied for the applica- 
tion of flammable finishes, provided that such 
buildings or areas conform to the requirements of 
Section 416. 


2. Wholesale and retail sales and storage of flamma- 
ble and combustible liquids in mercantile occu- 
pancies conforming to this code. 


3. Closed piping system containing flammable or 
combustible liquids or gases utilized for the opera- 
tion of machinery or equipment. 


4. Cleaning establishments that utilize combustible 
liquid solvents having a flash point of 140°F 
(60°C) or higher in closed systems employing 
equipment /isted by an approved testing agency, 
provided that this occupancy is separated from all 
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other areas of the building by 1-hour fire barriers 
constructed in accordance with Section 707 or 1- 
hour horizontal assemblies constructed in accor- 
dance with Section 711, or both. 


5. Cleaning establishments that utilize a liquid sol- 
vent having a flash point at or above 200°F 
(93°С). 


6. Liquor stores and distributors without bulk stor- 
age. 


7. Refrigeration systems. 


8. The storage or utilization of materials for agricul- 
tural purposes on the premises. 


9. Stationary storage battery systems installed in 
accordance with this code and the Mechanical 
Code. 


10. Corrosive personal or household products in their 
original packaging used in retail display. 


11. Commonly used corrosive building materials. 


12. Buildings and structures occupied for aerosol 
product storage, aerosol cooking spray products or 
plastic aerosol 3 products shall be classified as 
Group S-1, provided that such buildings conform 
to the requirements of this code. 


13. Display and storage of nonflammable solid and 
nonflammable or noncombustible liquid hazard- 
ous materials in quantities not exceeding the max- 
imum allowable quantity per control area in 
Group М or $ occupancies complying with Sec- 
tion 414.2.5. 


14. The storage of black powder, smokeless propellant 
and small arms primers in Groups M and R-3 and 
special industrial explosive devices in Groups B, 
Е, М and $, provided such storage conforms to the 
quantity limits and requirements prescribed in this 
code. 


15. Stationary fuel cell power systems installed in 
accordance with this code and the Mechanical 
Code. 


16. Capacitor energy storage systems in accordance 
with this code. 


17. Group B higher education laboratory occupancies 
complying with Section 428. 


18. Distilling or brewing of beverages conforming to 
the requirements of this code. 


19. The storage of beer, distilled spirits and wines in 
barrels and casks conforming to the requirements 
of this code. 


307.2 Hazardous materials. Hazardous materials in any 
quantity shall conform to the requirements of this code, 
including Section 414. 
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TABLE 307.1(1) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARD*^" "> 


GROUP WHEN 
ut oo Solid Liquid Es Liquid Solid Liquid 
MATERIAL ALLOWABLE Gas (cubic Gas (cubic 
UANTITY | pounds gallons gallons pounds gallons 
қары (cubic recs (pounds) feet at NTP) Қ, есе feet) | (pounds) 
Combustible H-2 See See See 
dust Note q Note q Note q 
Combustible (100) (100) (20) 
fiber? Еа | (1,000) | | (1,000) | | (1,000) | .000) | (200) | 


| Н-2 ог Н-3 | | 1205“ | | 120" | 
оаа REA e 
Шаш a ELI 2 or H- E | 339** | M 
13,200* E 13, E 3; E 
Cryogenic 
Гл RES 
Cryogenic 
inert 
Cryogenic 
oxidizing 
Division с 
cs кәл 
Division 
1.6 


Manna 1,000 ЖЕСЕ ea ин 
E Au xL m 


ым е 
т H-2 or H-3 Pea ЕА | |] 
f анат 


Flammable 
liquid, H-2 or H-3 120884 120%" 30%" 
combination 
(IA, IB, ІС) 
Flammable H-3 125% 1258 
solid 


ms EN А” 
№ | ам | 
ca i ЕН ИС poe Ba у 


оңар | T | H9 | EL OOP | НА қа КЕЕ сн 
3 92 Bec GENI GNE. В BIA 


[T M | 


(continued) 
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Gas (cubic 
feet at NTP) 


TABLE 307.1(1)—continued 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARD* "^P 
GROUP WHEN 
MATERIAL ABE Solid Liquid Solid Liquid Gas (cubic Solid 
pora (cubic feet) ames) (cable feet) ред) Меге NTP) (cube foot) 
ee) 11871 apg 
ШЕЛЕШІСІІЕЕ w | ШІН Егас - 
Eoo ue 
[Ugueied. тое | 
m ae ee a pa a 
рр pae [ e | * [ek] = | 929 | 0257 | 
Um [3 | важна | ме Por] зе | F [m | a 
eme | "а || ur Tow eee | ток [ow p ww [we pow. pe] 
РА ОК о НД A X [ы UNE, | 


Water 
reactive 


For SI: 1 cubic foot = 0.028 m’, 1 pound = 0.454 kg, 1 gallon = 3.785 L. 

NL = Not Limited; NA = Not Applicable; UD = Unclassified Detonable. 

а. For use of control areas, see Section 414.2. 

b. The aggregate quantity in use and storage shall not exceed the quantity specified for storage. 

с. The quantities of alcoholic beverages in retail and wholesale sales occupancies shall not be limited provided the liquids are packaged in individual contain- 
ers not exceeding 1.3 gallons. In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs or consumer products, and cosmetics 
containing not more than 50 percent by volume of water-miscible liquids with the remainder of the solutions not being flammable, shall not be limited, 
provided that such materials are packaged in individual containers not exceeding 1.3 gallons. 

d. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an automatic sprinkler system in accordance with 
Section 903.3.1.1. Where Note e also applies, the increase for both notes shall be applied accumulatively. 

е. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets, day boxes, gas cabinets, gas rooms or exhausted епсіо- 
sures or in listed safety cans in accordance with Section 414.18. Where Note d also applies, the increase for both notes shall be applied accumulatively. 

f. Quantities shall not be limited in a building equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 

g. Allowed only in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3. 1.1. 

h. Containing not more than the maximum allowable quantity per control area of Class ТА, IB or IC flammable liquids. 

i. The maximum allowable quantity shall not apply to fuel oil storage complying with Section 2802. 

j- Quantities in parentheses indicate quantity units in parentheses at the head of each column. 

k. A maximum quantity of 220 pounds of solid or 22 gallons of liquid Class 3 oxidizers is allowed when such materials are necessary for maintenance 
purposes, operation or sanitation of equipment when the storage containers and the manner of storage are approved. 

1. Net weight of the pyrotechnic composition of the fireworks. Where the net weight of the pyrotechnic composition of the fireworks is not known, 25 percent 
of the gross weight of the fireworks, including packaging. shall be used. 

m. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 414.1.5.1. 

n. For storage and display quantities in Group M he storage quantities in Group S occupancies complying with Section 414.2.5, see Tables 414.2.5(1) and 
414.2.5(2). 

о. Densely packed baled cotton that complies with the packing requirements of ISO 8115 shall not be included in this material class. 

p. The following shall not be included in determining the maximum allowable quantities: 

1. Liquid or gaseous fuel in fuel tanks on vehicles, 

2. Liquid or gaseous fuel in fuel tanks on motorized equipment operated in accordance with this code. 
3. Gaseous fuels in piping systems and fixed appliances regulated by the Fuel Gas Code. 

4. Liquid fuels in piping systems and fixed appliances regulated by the Mechanical Code. 

q. Where manufactured, generated or used in such a manner that the concentration and conditions create a fire or explosion hazard based on information 
prepared in accordance with Section 414.1.3. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


e 


Ф 


OCCUPANCY CLASSIFICATION AND USE 


TABLE 307.1(2) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A HEALTH HAZARD? ^! 


е СТАНИЦЕ а ere 
MATERIAL Liquid аа! a ИЯ cubic feet 
Ж quid gallons 
Solid pounds** (pounds)** at NTP 


(pounds)* 


| Gaseous 810° | 810° | Gaseous 810° | 810° 
Corrosives s: 000 паше 5.000 500 EUM 
(150) (150) 


USE-CLOSED SYSTEMS” USE-OPEN | USE-OPEN SYSTEMS’ | 


Gas cubic feet 
at NTP Solid pounds“ | 940 e 
(pounds)! (pounds) 


| Gaseous 20° | 20% 


(10) 


| Gaseous 208 | 20% 
ему Toe ему Toe (10) 
rra (4)* Era EMI 
| Gaseous 810° | 810° | Gaseous 810° | 810° 
Toxic 500 (500) 2200 500 (500) eee (125) 
(150) (150): 


For SI: 1 cubic foot = 0.028 m°, 1 pound = 0.454 kg, 1 gallon = 3.785 L. 

a. For use of control areas, see Section 414.2. 

b. The aggregate quantity in use and storage shall not exceed the quantity specified for storage. 

c. In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs or consumer products, and cosmetics containing not more than 50 percent by 
volume of water-miscible liquids and with the remainder of the solutions not being flammable, shall not be limited, provided that such materials are packaged 
in individual containers not exceeding 1.3 gallons. 

d. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an approved automatic sprinkler system in accordance 
with Section 903.3.1.1. Where Note e also applies, the increase for both notes shall be applied accumulatively. 

e. Maximum allowable quantities shall be increased 100 percent where stored in approved storage cabinets, gas cabinets or exhausted enclosures as specified in 
this code. Where Note d also applies, the increase for both notes shall be applied accumulatively. 

f. For storage and display quantities in Group M and storage quantities in Group S occupancies complying with Section 414.2.5, see Tables 414.2.5(1) and 
414.2.5(2). 

g. Allowed only where stored in approved exhausted gas cabinets or exhausted enclosures as specified in this code. 

h. Quantities in parentheses indicate quantity units in parentheses at the head of each column. 

i. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 414.1.5.1. 


307.2.1 Storage of Class 1.4G (Class C, Common) fire- 
works. A permanent building used for the temporary 
storage of 1.4G (Class C) fireworks, as authorized by a 
retail sales permit under ORS 480.127, may be classified 
as a Group M, Group S-1 or detached Group U occupancy, 
provided that: 


1. The total amount of 1.4G retail fireworks is less than 
5,000 pounds (2268 kg) gross weight; or 


2. Where the building is protected by an approved 
automatic sprinkler system and the amount of 1.4G 
retail fireworks is less than 10,000 pounds (4536 kg) 
gross weight. 


307.3 High-hazard Group H-1. Buildings and structures 
containing materials that pose a detonation hazard shall be 
classified as Group H-1. Such materials shall include, but not 
be limited to, the following: 
Detonable pyrophoric materials 
Explosives: 
Division 1.1 
Division 1.2 
Division 1.3 
Division 1.4 
Division 1.5 
Division 1.6 
Organic peroxides, unclassified detonable 
Oxidizers, Class 4 
Unstable (reactive) materials, Class 3 detonable and Class 4 
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307.3.1 Occupancies containing explosives not classi- 
fied as H-1. The following occupancies containing 
explosive materials shall be classified as follows: 


l. Division 1.3 explosive materials that are used and 
maintained in a form where either confinement or 
configuration will not elevate the hazard from a 
mass fire to mass explosion hazard shall be allowed 
in H-2 occupancies. 


2. Articles, including articles packaged for shipment, 
that are not regulated as a Division 1.4 explosive 
under Bureau of Alcohol, Tobacco, Firearms and 
Explosives regulations, or unpackaged articles used 
in process operations that do not propagate a detona- 
tion or deflagration between articles shall be 
allowed in H-3 occupancies. 


307.4 High-hazard Group H-2. Buildings and structures 
containing materials that pose a deflagration hazard or a 
hazard from accelerated burning shall be classified as Group 
H-2. Such materials shall include, but not be limited to, the 
following: 


Class I, II or IIIA flammable or combustible liquids that 
are used or stored in normally open containers or sys- 
tems, or in closed containers or systems pressurized at 
more than 15 pounds per square inch gauge (103.4 
kPa). 

Combustible dusts where manufactured, generated or used 
in such a manner that the concentration and condi- 
tions create a fire or explosion hazard based on infor- 
mation prepared in accordance with Section 414.1.3. 
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Cryogenic fluids, flammable. 

Flammable gases. 

Organic peroxides, Class 1. 

Oxidizers, Class 3, that are used or stored in normally 
open containers or systems, or in closed containers or 
systems pressurized at more than 15 pounds per 
square inch gauge (103 kPa). 

Pyrophoric liquids, solids and gases, nondetonable. 

Unstable (reactive) materials, Class 3, nondetonable. 

Water-reactive materials, Class 3. 


307.5 High-hazard Group H-3. Buildings and structures 
containing materials that readily support combustion or that 
pose a physical hazard shall be classified as Group H-3. Such 
materials shall include, but not be limited to, the following: 


Class I, П or ША flammable or combustible liquids that 
are used or stored in normally closed containers or 
systems pressurized at 15 pounds per square inch 
gauge (103.4 kPa) or less 


Combustible fibers, other than densely packed baled cot- 
ton, where manufactured, generated or used in such a 
manner that the concentration and conditions create a 
fire or explosion hazard based on information pre- 
pared in accordance with Section 414.1.3 

Consumer fireworks, 1.4G (Class C, Common) 

Cryogenic fluids, oxidizing 

Flammable solids 

Organic peroxides, Class П and Ш 

Oxidizers, Class 2 

Oxidizers, Class 3, that are used or stored in normally 
closed containers or systems pressurized at 15 pounds 
per square inch gauge (103 kPa) or less 

Oxidizing gases 

Unstable (reactive) materials, Class 2 

Water-reactive materials, Class 2 


307.6 High-hazard Group H-4. Buildings and structures 
containing materials that are health hazards shall be classi- 
fied as Group H-4. Such materials shall include, but not be 
limited to, the following: 


Corrosives 
Highly toxic materials 
Toxic materials 


307.7 High-hazard Group H-5. Semiconductor fabrication 
facilities and comparable research and development areas in 
which hazardous production materials (HPM) are used and 
the aggregate quantity of materials is in excess of those spec- 
ified in Table 307.1(1) and Table 307.1(2) shall be classified 
as Group Н-5. Such facilities and areas shall be designed and 
constructed in accordance with Section 415.11. 


307.8 Multiple hazards. Buildings and structures containing 
а material or materials representing hazards that are classified 
in one or more of Groups H-1, Н-2, H-3 and Н-4 shall 
conform to the code requirements for each of the occupancies 
so classified. 
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SECTION 308 
INSTITUTIONAL GROUP | 


308.1 Institutional Group 1. Institutional Group I occupancy 
includes, among others, the use of a building or structure, or a 
portion thereof, in which care or supervision is provided to 
persons who are or are incapable of self-preservation without 
physical assistance or in which persons are detained for penal 
or correctional purposes or in which the liberty of the occu- 
pants is restricted. Institutional occupancies shall be 
classified as Group I-1, I-2, I-3 or I-4. 


308.2 Institutional Group I-1. Institutional Group I-1 occu- 
pancy shall include buildings, structures or portions thereof 
for more than 16 persons, excluding staff, who reside on a 24- 
hour basis in a supervised environment and receive custodial 
care. Buildings of Group I-1 shall be classified as one of the 
occupancy conditions specified in Section 308.2.1 or 308.2.2 
and shall comply with Section 420. 


308.2.1 Condition 1. This occupancy condition shall 
include buildings in which all persons receiving custodial 
care who, without any assistance, are capable of respond- 
ing to an emergency situation to complete building 
evacuation. This group shall include, but not be limited to, 
the following: 


Congregate living facilities 
Halfway houses 
Social rehabilitation facilities 


308.2.2 Condition 2. This occupancy condition shall 
include buildings subject to licensure by the Oregon 
Department of Human Services in which there are any 
persons receiving custodial care who require limited 
verbal or physical assistance while responding to an emer- 
gency situation to complete building evacuation. This 
group shall include, but not be limited to, the following: 


Alcohol and drug centers 


Assisted living facilities with or without a Memory 
Care Endorsement 


Residential care facilities with or without a Memory 
Care Endorsement 


Residential treatment facilities 
Group homes and facilities 


308.2.3 Six to 16 persons receiving custodial care. A 
facility housing not fewer than six and not more than 16 
persons receiving custodial care shall be classified as 
Group К-4. 


308.2.4 Five or fewer persons receiving custodial care. 
A facility with five or fewer persons receiving custodial 
care located within a dwelling shall be classified as Group 
R-3 and shall comply with the Residential Code provided 
that an automatic sprinkler system is installed in accor- 
dance with Section 903.3.1.3 and accessibility is provided 
in accordance with the applicable provisions of Chapter 11 
for the function served. 


308.3 Institutional Group I-2. Institutional Group I-2 occu- 
pancy shall include buildings and structures used for medical 
care on a 24-hour basis for more than five persons who are 
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incapable of self-preservation. This group shall include, but 
not be limited to, the following: 


Foster care facilities 
Detoxification facilities 
Hospitals 

Nursing homes 
Psychiatric hospitals 


308.3.1 Occupancy conditions. Buildings of Group I-2 
shall be classified as one of the occupancy conditions 
specified in Section 308.3.1.1 or 308.3.1.2 and shall 
comply with Section 407. 


308.3.1.1 Condition 1. This occupancy condition shall 
include facilities that provide nursing and medical care 
but do not provide emergency care, surgery, obstetrics 
or in-patient stabilization units for psychiatric or detox- 
ification, including but not limited to nursing homes 
and foster care facilities. 


308.3.1.2 Condition 2. This occupancy condition shall 
include facilities that provide nursing and medical care 
and could provide emergency care, surgery, obstetrics 
or in-patient stabilization units for psychiatric or detox- 
ification, including but not limited to hospitals. 


308.3.2 Five or fewer persons receiving medical care. A 
facility with five or fewer persons receiving medical care 
located within a dwelling shall be classified as Group R-3 
and shall comply with the Residential Code provided that 
an automatic sprinkler system is installed in accordance 
with Section 903.3.1.3 and accessibility is provided in 
accordance with the applicable provisions of Chapter 11 
for the function served. 


308.4 Institutional Group 1-3. Institutional Group 1-3 occu- 
pancy shall include buildings and structures that are inhabited 
by more than five persons who are under restraint or security. 
A Group I-3 facility is occupied by persons who are generally 
incapable of self-preservation due to security measures not 
under the occupants’ control. This group shall include, but 
not be limited to, the following: 


Correctional centers 
Detention centers 
Jails 

Prerelease centers 
Prisons 
Reformatories 


Buildings of Group I-3 shall be classified as one of the 
occupancy conditions specified in Sections 308.4.1 through 
308.4.5 and shall comply with Section 408. 


308.4.1 Condition 1. This occupancy condition shall 
include buildings in which free movement is allowed from 
sleeping areas, and other spaces where access or occu- 
pancy is permitted, to the exterior via means of egress 
without restraint. A Condition 1 facility is permitted to be 
constructed as Group R. 


308.4.2 Condition 2. This occupancy condition shall 
include buildings in which free movement is allowed from 
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sleeping areas and any other occupied smoke compartment 
to one or more other smoke compartments. Egress to the 
exterior is impeded by locked exits. 


308.4.3 Condition 3. This occupancy condition shall 
include buildings in which free movement is allowed 
within individual smoke compartments, such as within a 
residential unit composed of individual s/eeping units and 
group activity spaces, where egress is impeded by remote- 
controlled release of means of egress from such a smoke 
compartment to another smoke compartment. 


308.4.4 Condition 4, This occupancy condition shall 
include buildings in which free movement is restricted 
from an occupied space. Remote-controlled release is 
provided to permit movement from s/eeping units, activity 
spaces and other occupied areas within the smoke 
compartment to other smoke compartments. 


308.4.5 Condition 5. This occupancy condition shall 
include buildings in which free movement is restricted 
from an occupied space. Staff-controlled manual release is 
provided to permit movement from s/eeping units, activity 
spaces and other occupied areas within the smoke 
compartment to other smoke compartments. 


308.5 Institutional Group I-4, day care facilities. Institu- 
tional Group I-4 occupancy shall include buildings and 
structures occupied by more than five persons of any age who 
receive custodial care for fewer than 24 hours per day by 
persons other than parents or guardians; relatives by blood, 
marriage or adoption; and in a place other than the home of 
the person cared for. This group shall include, but not be 
limited to, the following: 


Adult day care 
Child day care 


308.5.1 Classification as Group Е. A child day care facil- 
ity that provides care for more than five but not more than 
100 children 2'/, years or less of age, where the rooms in 
which the children are cared for are located on a /еуе/ of 
exit discharge serving such rooms and each of these child 
care rooms has an exit door directly to the exterior, shall 
be classified as Group E. 


308.5.2 Within a place of religious worship. Rooms and 
spaces within p/aces of religious worship providing such 
care during religious functions shall be classified as part of 
the primary occupancy. 


308.5.3 Five or fewer persons receiving care. A facility 
having five or fewer persons receiving custodial care shall 
be classified as part of the primary occupancy. 


308.5.4 Five or fewer persons receiving adult day care 
in a dwelling unit. A facility such as the above within a 
dwelling and having five or fewer persons receiving custo- 
dial care shall be classified as a Group R-3 occupancy and 
shall be permitted to be constructed in accordance with the 
Residential Code provided that an automatic sprinkler 
system is installed in accordance with Section 903.3.1.3 
and accessibility is provided in accordance with the appli- 
cable provisions of Chapter 11 for the function served. 
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308.5.5 Child day care in a dwelling unit. A registered 
or certified family child care facility, as defined in ORS 
329A, located within a dwelling shall be classified as a 
Group R-3 occupancy. Where located within a detached 
one- or two-family dwelling or townhouse, the facility 
shall be permitted to be constructed in accordance with the 
Residential Code, provided that Section 420.12 is met, and 
accessibility is provided in accordance with Section 
1103.2.12 for newly constructed facilities and Section 
3403.4 for existing facilities. 


SECTION 309 
MERCANTILE GROUP M 


309.1 Mercantile Group M. Mercantile Group M occupancy 
includes, among others, the use of a building or structure or a 
portion thereof for the display and sale of merchandise, and 
involves stocks of goods, wares or merchandise incidental to 
such purposes and where the public has access. Mercantile 
occupancies shall include, but not be limited to, the 
following: 


Department stores 
Drug stores 


Greenhouses for display and sale of plants that provide 
public access. 


Markets 

Motor fuel-dispensing facilities 
Retail or wholesale stores 
Sales rooms 


309.2 Quantity of hazardous materials. The aggregate 
quantity of nonflammable solid and nonflammable or 
noncombustible liquid hazardous materials stored ог 
displayed in a single control area of a Group M occupancy 
shall not exceed the quantities in Table 414.2.5(1). 


309.3 Motor fuel-dispensing facilities. Motor fuel-dispens- 
ing facilities shall comply with Section 406.7. 


SECTION 310 
RESIDENTIAL GROUP R 


310.1 Residential Group R. Residential Group R includes, 
among others, the use of a building or structure, or a portion 
thereof, for sleeping purposes when not classified as an Institu- 
tional Group I or when not regulated by the Residential Code. 


310.2 Residential Group R-1. Residential Group R-1 occu- 
pancies containing s/eeping units where the occupants are 
primarily transient in nature, including: 


Boarding houses (transient) with more than 10 occupants 


Congregate living facilities (transient) with more than 10 
occupants 


Hotels (transient) 
Motels (transient) 


310.3 Residential Group R-2. Residential Group R-2 occu- 
pancies containing s/eeping units or more than two dwelling 
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units where the occupants are primarily permanent in nature, 
including: 
Apartment houses 


Congregate living facilities (nontransient) with more than 
16 occupants 


Boarding houses (nontransient) 
Convents 
Dormitories 
Fraternities and sororities 
Monasteries 

Hotels (nontransient) 

Live/work units 

Motels (nontransient) 

Vacation timeshare properties 


Group R-2 occupancies providing 21 or more housing 
units for low-income elderly, which are financed in whole or 
in part by federal or state funds, shall contain a multiservice 
room adequate in size to seat all the tenants (ORS 455.425). 
The multiservice room shall include adjacent toilet facilities 
for both sexes; a service area with a kitchen sink, countertop, 
and upper and lower cabinets; and a storage room sized to 
store tables, chairs or benches, and janitorial supplies and 
tools. The multiservice room and accessory rooms shall be 
accessible in accordance with Chapter 11. 


310.4 Residential Group R-3. Residential Group R-3 occu- 
pancies where the occupants are primarily permanent in 
nature and not classified as Group К-1, R-2, R-4 or I, 
including: 
Buildings that do not contain more than two dwelling units 
Care facilities that provide accommodations for five or 
fewer persons receiving care 
Congregate living facilities (nontransient) with 16 or 
fewer occupants 
Boarding houses (nontransient) 
Convents 
Dormitories 
Fraternities and sororities 
Monasteries 
Congregate living facilities (transient) with 10 or fewer 
occupants 
Boarding houses (transient) 
Lodging houses (transient) with five or fewer guest rooms 
and 10 or fewer occupants 


310.4.1 Care facilities within a dwelling. A care facility 
located within a detached one- or two-family dwelling or 
townhouse and having five or fewer persons receiving care 
shall be permitted to be constructed in accordance with the 
Residential Code provided that Section 420.12 is met and 
accessibility is provided in accordance with Section 
1103.2.12 for newly constructed facilities and Section 
3403.4 for existing facilities. 


310.4.2 Licensed child care within a dwelling. A regis- 
tered or certified family child care facility, as defined in 
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ORS 329A, located within a dwelling shall be classified as 
a Group R-3 occupancy. Where located within a one- or 
two-family dwelling or townhouse the care facility shall be 
permitted to be constructed in accordance with the Resi- 
dential Code, provided that Section 420.12 is met and 
accessibility is provided in accordance with Section 
1103.2.12 for newly constructed facilities and Section 
3403.4 for existing facilities. 


310.4.3 Licensed adult foster care within a dwelling. 
Adult foster homes, as defined in ORS 443.705, located 
within a dwelling shall be classified as Group R-3 and 
shall be permitted to be constructed in accordance with 
the Residential Code provided that an automatic sprin- 
kler system is installed in accordance with Section 
903.3.1.3 and accessibility is provided in accordance 
with the applicable provisions of Chapter 11 for the func- 
tion served. 


Adult foster homes and residential training homes within 
detached one-family dwellings. Adult foster homes as defined in 
ORS 443.705 and residential training homes as defined in ORS 
443.400 licensed for five or fewer individuals prior to July 1, 


2024, shall not require the installation of an automatic fire 
sprinkler system under application of the state building code. See 
the enrolled Senate Bill 1548 [2022] at Oregonlegislature.gov for 
more details. 


310.4.4 Lodging houses. Owner-occupied /odging houses 
with five or fewer guest rooms and 10 or fewer total occu- 
pants, and are located within a detached one-family 
dwelling shall be permitted to be constructed in accor- 
dance with the Residential Code. 


310.5 Residential Group R-4. Residential Group R-4 occu- 
pancy shall include buildings, structures or portions thereof 
for more than five but not more than 16 persons, excluding 
staff, who reside on a 24-hour basis in a supervised residen- 
tial environment and receive custodial care. Buildings of 
Group R-4 shall be classified as one of the occupancy condi- 
tions specified in Section 310.5.1 or 310.5.2. 


Group R-4 occupancies shall meet the requirements for 
construction as defined for Group R-3, except as otherwise 
provided for in this code. 


310.5.1 Condition 1. This occupancy condition shall 
include buildings in which all persons receiving custo- 
dial care, without any assistance, are capable of 
responding to an emergency situation to complete build- 
ing evacuation. This group shall include, but not be 
limited to, the following: 


Congregate living facilities 
Halfway houses 
Social rehabilitation facilities 


310.5.2 Condition 2. This occupancy condition shall 
include buildings subject to licensure by the Oregon 
Department of Human Services in which there are any 
persons receiving custodial care who require limited 
verbal or physical assistance while responding to an emer- 
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gency situation to complete building evacuation. This 
group shall include, but not be limited to, the following: 


Alcohol and drug centers 


Assisted living facilities with or without a Memory 
Care Endorsement 


Residential care facilities with or without a Memory 
Care Endorsement 


Residential treatment facilities 
Group homes and facilities 


SECTION 311 
STORAGE GROUP S 


311.1 Storage Group S. Storage Group S occupancy 
includes, among others, the use of a building or structure, or a 
portion thereof, for storage that is not classified as a hazard- 
ous occupancy. 


311.1.1 Accessory storage spaces. A room or space used 
for storage purposes that is accessory to another occu- 
pancy may be classified as part of that occupancy. 


311.1.2 Combustible storage. High-piled stock or rack 
storage, or attic, under-floor and concealed spaces used for 
storage of combustible materials, shall be in accordance 
with Section 413. 


311.2 Moderate-hazard storage, Group S-1. Storage Group 
S-1 occupancies are buildings occupied for storage uses that 
are not classified as Group S-2, including, but not limited to, 
storage of the following: 


Aerosol products, Levels 2 and 3 
Aircraft hangar (storage and repair) 
Bags: cloth, burlap and paper 
Bamboos and rattan 

Baskets 

Belting: canvas and leather 
Beverages over 16-percent alcohol content 
Books and paper in rolls or packs 
Boots and shoes 

Buttons, including cloth covered, pearl or bone 
Cardboard and cardboard boxes 
Clothing, woolen wearing apparel 
Cordage 

Dry boat storage (indoor) 

Furniture 

Furs 

Glues, mucilage, pastes and size 
Grains 

Horns and combs, other than celluloid 
Leather 

Linoleum 

Lumber 
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Motor vehicle repair garages complying with the maxi- 
mum allowable quantities of hazardous materials 
specified in Table 307.1(1) (see Section 406.8) 


Photo engravings 

Resilient flooring 

Self-service storage facility (mini-storage) 
Silks 

Soaps 

Sugar 

Tires, bulk storage of 

Tobacco, cigars, cigarettes and snuff 
Upholstery and mattresses 

Wax candles 


311.2.1 Aircraft hangers. Aircraft hangars used for stor- 
age or repair shall comply with Section 412.3. 


311.2.2 Motor vehicle repair garages Motor vehicle 
repair garages shall comply with Section 406.8. 


311.3 Low-hazard storage, Group S-2. Storage Group S-2 
occupancies include, among others, buildings used for the 
storage of noncombustible materials such as products on 
wood pallets or in paper cartons with or without single thick- 
ness divisions; or in paper wrappings. Such products are 
permitted to have a negligible amount of plastic trim, such as 
knobs, handles or film wrapping. Group S-2 storage uses 
shall include, but not be limited to, storage of the following: 


Asbestos 


Beverages up to and including 16-percent alcohol in wood 
barrels, metal, glass or ceramic containers 


Cement in bags 

Chalk and crayons 

Dairy products in nonwaxed coated paper containers 
Dry cell batteries 

Electrical coils 

Electrical motors 

Empty cans 

Food products 

Foods in noncombustible containers 

Fresh fruits and vegetables in nonplastic trays or containers 
Frozen foods 

Glass 

Glass bottles, empty or filled with noncombustible liquids 
Gypsum board 

Inert pigments 

Ivory 

Meats 

Metal cabinets 

Metal desks with plastic tops and trim 

Metal parts 

Metals 

Mirrors 
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Oil-filled and other types of distribution transformers 
Public parking garages, open or enclosed 

Porcelain and pottery 

Stoves 

Talc and soapstones 

Washers and dryers 


311.3.1 Public parking garages. Public parking garages 
shall comply with Section 406.4 and the additional 
requirements of Section 406.5 for open parking garages or 
Section 406.6 for enclosed parking garages. 


311.4 Mausoleums and columbariums, Group S-3. 
Storage Group S-3 occupancies include, among others, 
mausoleums and columbariums. Except where specific 
provisions are made in Sections 456 and 458, other 
requirements of this code shall apply. 


SECTION 312 
UTILITY AND MISCELLANEOUS GROUP U 


312.1 General. Buildings and structures of an accessory 
character and miscellaneous structures not classified in any 
specific occupancy shall be constructed, equipped and main- 
tained to conform to the requirements of this code 
commensurate with the fire and life hazard incidental to their 
occupancy. Group U shall include, but not be limited to, the 
following: 


Agricultural buildings 


Aircraft hangars, accessory to a one- or two-family resi- 
dence (see Section 412.4) 


Barns 
Carports 


Communication equipment structures with a gross floor 
area of less than 1,500 square feet (139 m?) 


Fences more than 7 feet (2134 mm) in height 
Grain silos, accessory to a residential occupancy 
Livestock shelters 

Private garages 

Retaining walls 

Sheds 

Stables 

Tanks 

Towers 


312.1.1 Greenhouses. Greenhouses not classified as 
another occupancy shall be classified as Use Group U. 


312.2 Private garages and carports. Private garages and 
carports shall comply with Section 406.3. 


312.3 Residential aircraft hangars. Aircraft hangars acces- 
sory to a one- or two-family residence shall comply with 
Section 412.4. 
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CHAPTER 4 


SPECIAL DETAILED REQUIREMENTS 
BASED ON OCCUPANCY AND USE 


SECTION 401 
SCOPE 


401.1 Detailed occupancy and use requirements. In addi- 
tion to the occupancy and construction requirements in this 
code, the provisions of this chapter apply to the occupancies 
and use described herein. 


Boilers, pressure vessels and associated piping are regulated by 
the Boiler Code and expressly administered and enforced by the 
State of Oregon, Building Codes Division, Boiler and Pressure 
Vessel Code Program. Codes and standards adopted as part of the 
Boiler Code have been excluded from this code. 


Those codes and standards include, but are not limited to, 
ANSI/ASME B31.1 Power Piping, ANSI/ASME B31.3 Process 


Piping, АМЗИАЗМЕ  B31.5 Refrigeration 
ANSI/ASME B31.9 Building Service Piping. 


Piping, and 


SECTION 402 
COVERED MALL AND OPEN MALL BUILDINGS 


402.1 Applicability. The provisions of this section shall 
apply to buildings or structures defined herein as covered or 
open mall buildings not exceeding three floor levels at any 
point nor more than three stories above grade plane. Except 
as specifically required by this section, covered and open 
mall buildings shall meet applicable provisions of this code. 


Exceptions: 


1. Foyers and lobbies of Group B, R-1 and R-2 occu- 
pancies are not required to comply with this section. 


2. Buildings need not comply with the provisions of 
this section where they totally comply with other 
applicable provisions of this code. 


402.1.1 Open mall building perimeter line. For the 
purpose of this code, a perimeter line shall be established. 
The perimeter line shall encircle all buildings and struc- 
tures that comprise the open mall building and shall 
encompass any open-air interior walkways, open-air 
courtyards or similar open-air spaces. The perimeter line 
shall define the extent of the open mall building. Anchor 
buildings and parking structures shall be outside of the 
perimeter line and are not considered as part of the open 
mall building. 


402.2 Open space. A covered mall building and attached 
anchor buildings and parking garages shall be surrounded on 
all sides by a permanent open space or not less than 60 feet 
(18 288 mm). An open mall building and anchor buildings 
and parking garages adjoining the perimeter line shall be 
surrounded on all sides by a permanent open space of not less 
than 60 feet (18 288 mm). 
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Exception: The permanent open space of 60 feet (18 288 
mm) shall be permitted to be reduced to not less than 40 
feet (12 192 mm), provided that the following require- 
ments are met: 


1. The reduced open space shall not be allowed for 
more than 75 percent of the perimeter of the covered 
or open mall building and anchor buildings. 


2. The exterior wall facing the reduced open space 
shall have a fire-resistance rating of not less than 3 
hours. 


. Openings in the exterior wall facing the reduced 
open space shall have opening protectives with a fire 
protection rating of not less than 3 hours. 

4. Group E, H, I or R occupancies are not located 


within the covered or open mall building or anchor 
buildings. 
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402.3 Lease plan. Each owner of a covered mall building or 
of an open mall building shall provide both the building and 
fire departments with a lease plan showing the location of 
each occupancy and its exits after the certificate of occupancy 
has been issued. Modifications or changes in occupancy or 
use from that shown on the lease plan shall not be made with- 
out prior approval of the building official. 


402.4 Construction. The construction of covered and open 
mall buildings, anchor buildings and parking garages associ- 
ated with a mall building shall comply with Sections 402.4.1 
through 402.4.3. 


402.4.1 Area and types of construction. The building 
area and type of construction of covered mall or open mall 
buildings, anchor buildings and parking garages shall 
comply with this section. 


402.4.1.1 Covered and open mall buildings. The 
building area of any covered mall or open mall build- 
ing shall not be limited provided that the covered mall 
or open mall building does not exceed three floor levels 
at any point nor three stories above grade plane, and is 
of Type I, II, Ш or IV construction. 


402.4.1.2 Anchor buildings. The building area and 
building height of any anchor building shall be based 
on the type of construction as required by Section 503 
аз modified by Sections 504 and 506. 


Exception: The building area of any anchor build- 
ing shall not be limited provided that the anchor 
building is not more than three stories above grade 
plane, and is of Type I, П, Ш or IV construction. 


402.4.1.3 Parking garage. The building area and 
building height of any parking garage shall be based on 
the type of construction as required by Sections 406.5 
and 406.6, respectively. 
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402.4.2 Fire-resistance-rated separation. Fire-resis- 
tance-rated separation is not required between tenant 
spaces and the mail. Fire-resistance-rated separation is not 
required between a food court and adjacent tenant spaces 
or the mall. 


402.4.2.1 Tenant separations. Each tenant space shall 
be separated from other tenant spaces by a fire partition 
complying with Section 708. A tenant separation wall 
is not required between any tenant space and the mail. 


402.4.2.2 Anchor building separation. An anchor 
building shall be separated from the covered or open 
mall building by fire walls complying with Section 706. 


Exceptions: 


1. Anchor buildings of not more than three sto- 
ries above grade plane that have an occupancy 
classification the same as that permitted for 
tenants of the mall building shall be separated 
by 2-hour fire-resistance-rated fire barriers 
complying with Section 707. 


2. The exterior walls of anchor buildings sepa- 
rated from an open mall building by an open 
mall shall comply with Table 705.5. 


402.4.2.2.1 Openings between anchor building 
and mall. Except for the separation between Group 
R-1 sleeping units and the тай, openings between 
anchor buildings of Type I-A, I-B, П-А or II-B 
construction and the mall need not be protected. 


402.4.2.3 Parking garages. An attached garage for the 
storage of passenger vehicles having a capacity of not 
more than nine persons and open parking garages shall 
be considered as a separate building where it is sepa- 
rated from the covered or open mall building or anchor 
building by not less than 2-hour fire barriers 
constructed in accordance with Section 707 or horizon- 
tal assemblies constructed in accordance with Section 
711, or both. 


Parking garages, which are separated from covered 
mall buildings, open mall buildings or anchor build- 
ings, shall comply with the provisions of Table 705.5. 


Pedestrian walkways and tunnels that connect 
garages to mall buildings or anchor buildings shall be 
constructed in accordance with Section 3104. 


402.4.3 Open mall construction. Floor assemblies in, and 
roof assemblies over, the open mall of an open mall build- 
ing shall be open to the atmosphere for not less than 20 
feet (6096 mm), measured perpendicular from the face of 
the tenant spaces on the lowest level, from edge of balcony 
to edge of balcony on upper floors and from edge of roof 
line to edge of roof line. The openings within, or the 
unroofed area of, an open mall shall extend from the 
lowest/grade level of the open mall through the entire roof 
assembly. Balconies on upper levels of the mall shall not 
project into the required width of the opening. 


402.4.3.1 Pedestrian walkways. Pedestrian walkways 
connecting balconies in an open mall shall be located 
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not less than 20 feet (6096 mm) from any other pedes- 
trian walkway. 


402.5 Automatic sprinkler system. Covered and open mall 
buildings and buildings connected shall be equipped throughout 
with an automatic sprinkler system in accordance with Section 
903.3.1.1, which shall comply with all of the following: 


1. The automatic sprinkler system shall be complete and 
operative throughout occupied space in the mall build- 
ing prior to occupancy of any of the tenant spaces. 
Unoccupied tenant spaces shall be similarly protected 
unless provided with approved alternative protection. 


2. Sprinkler protection for the mall of a covered mall 
building shall be independent from that provided for 
tenant spaces or anchor buildings. 


3. Sprinkler protection for the tenant spaces of an open 
mall building shall be independent from that provided 
for anchor buildings. 


4. Sprinkler protection shall be provided beneath exterior 
circulation balconies located adjacent to an open mall. 


5. Where tenant spaces are supplied by the same system, 
they shall be independently controlled. 


Exception: An automatic sprinkler system shall not 
be required in spaces or areas of open parking 
garages separated from the covered or open mall 
building in accordance with Section 402.4.2.3 and 
constructed in accordance with Section 406.5. 


402.6 Interior finishes and features. /nterior finishes within 
the mall and installations within the mall shall comply with 
Sections 402.6.1 through 402.6.4. 


402.6.1 Interior finish. /nterior wall and ceiling finishes 
within the mall of a covered mall building and within the 
exits of covered or open mall buildings shall have a mini- 
mum flame spread index and smoke-developed index of 
Class B in accordance with Chapter 8. /nterior floor 
finishes shall meet the requirements of Section 804. 


402.6.2 Kiosks. Kiosks and similar structures (temporary 
or permanent) located within the mall of a covered mall 
building or within the perimeter line of an open mall 
building shall meet the following requirements: 


1. Combustible kiosks or other structures shall not be 
located within a covered or open mall unless con- 
structed of any of the following materials: 


1.1. Fire-retardant-treated wood complying 
with Section 2303.2. 


1.2. Foam plastics having a maximum heat 
release rate not greater than 100 kW (105 
Btu/h) when tested in accordance with the 
exhibit booth protocol in UL 1975 or when 
tested in accordance with NFPA 289 using 
the 20 kW ignition source. 


1.3. Aluminum composite material (ACM) meet- 
ing the requirements of Class A interior fin- 
ish in accordance with Chapter 8 when 
tested as an assembly in the maximum thick- 
ness intended. 
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2. Kiosks or similar structures located within the mall 
shall be provided with approved automatic sprinkler 
system and detection devices. 


3. The horizontal separation between kiosks or group- 
ings thereof and other structures within the mall 
shall be not less than 20 feet (6096 mm). 


4. Each kiosk or similar structure or groupings thereof 
shall have an area not greater than 300 square feet 
(28 m°). 


402.6.3 Play structures. Play structures located within a 
mall building or within the perimeter line of an open mall 
building shall comply with Section 424. The horizontal 
separation between play structures, kiosks and similar 
structures within the mail shall be not less than 20 feet 
(6096 mm). 


402.6.4 Plastic signs. Plastic signs affixed to the store- 
front of any tenant space facing a mall or open mall shall 
be limited as specified in Sections 402.6.4.1 through 
402.6.4.5. 


402.6.4.1 Area. Plastic signs shall be not more than 20 
percent of the wall area facing the mall. 


402.6.4.2 Height and width. Plastic signs shall be not 
greater than 36 inches (914 mm) in height, except that 
where the sign is vertical, the height shall be not greater 
than 96 inches (2438 mm) and the width shall be not 
greater than 36 inches (914 mm). 


402.6.4.3 Location. Plastic signs shall be located not 
less than 18 inches (457 mm) from adjacent tenants. 


402.6.4.4 Plastics other than foam plastics. Plastics 
other than foam plastics used in signs shall be light- 
transmitting plastics complying with Section 2606.4 or 
shall have a self-ignition temperature of 650°F (343°C) 
or greater when tested in accordance with ASTM 
D1929, and a flame spread index not greater than 75 
and smoke-developed index not greater than 450 when 
tested in the manner intended for use in accordance 
with ASTM E84 or UL 723 or meet the acceptance 
criteria of Section 803.1.1.1 when tested in accordance 
with NFPA 286. 


402.6.4.4.1 Encasement. Edges and backs of plastic 
signs in the mail shall be fully encased in metal. 


402.6.4.5 Foam plastics. Foam plastics used in signs 
shall have flame-retardant characteristics such that the 
sign has a maximum heat-release rate of 150 kilowatts 
when tested in accordance with UL 1975 or when 
tested in accordance with NFPA 289 using the 20 kW 
ignition source, and the foam plastics shall have the 
physical characteristics specified in this section. Foam 
plastics used in signs installed in accordance with 
Section 402.6.4 shall not be required to comply with 
the flame spread and smoke-developed indices speci- 
fied in Section 2603.3. 


402.6.4.5.1 Density. The density of foam plastics 
used in signs shall be not less than 20 pounds per 
cubic foot (рс?) (320 kg/ m°). 
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402.6.4.5.2 Thickness. The thickness of foam plastic 
signs shall not be greater than '/, inch (12.7 mm). 


402.7 Emergency systems. Covered and open mall build- 
ings, anchor buildings and associated parking garages shall 
be provided with emergency systems complying with 
Sections 402.7.1 through 402.7.5. 


402.7.1 Standpipe system. Covered and open mall build- 
ings shall be equipped throughout with a standpipe system 
as required by Section 905.3.3. 


402.7.2 Smoke control. Atriums connecting three or more 
stories in a covered mall building shall be provided with a 
smoke control system in accordance with Section 404.5. 


402.7.3 Emergency power. Covered mall buildings 
greater than 50,000 square feet (4645 m?) in area and open 
mall buildings greater than 50,000 square feet (4645 m?) 
within the established perimeter line shall be provided 
with emergency power that is capable of operating the 
emergency voice/alarm communication system in accor- 
dance with Section 2702. 


402.7.4 Emergency  voice/alarm communication 
system. Where the total floor area is greater than 50,000 
square feet (4645 т?) within either a covered mall build- 
ing or within the perimeter line of an open mall building, 
an emergency voice/alarm communication system shall be 
provided. 


The fire department shall have access to any emergency 
voice/alarm communication systems serving a mall, 
required or otherwise. The systems shall be provided in 
accordance with Section 907.5.2.2. 


402.7.5 Fire department access to equipment. Rooms or 
areas containing controls for air-conditioning systems or 
fire protection systems shall be identified for use by the 
fire department. 


402.8 Means of egress. Covered mall buildings, open mall 
buildings and each tenant space within a mall building shall 
be provided with means of egress as required by this section 
and this code. Where there is a conflict between the require- 
ments of this code and the requirements of Sections 402.8.1 
through 402.8.8, the requirements of Sections 402.8.1 
through 402.8.8 shall apply. 


402.8.1 Mall width. For the purpose of providing required 
egress, malls are permitted to be considered as corridors 
but need not comply with the requirements of Section 
1005.1 of this code where the width of the mall is as spec- 
ified in this section. 


402.8.1.1 Minimum width. The aggregate clear egress 
width of the mall in either a covered or open mall 
building shall be not less than 20 feet (6096 mm). The 
mall width shall be sufficient to accommodate the 
occupant load served. Any portion of the minimum 
required aggregate egress width shall be not less than 
10 feet (3048 mm) measured to a height of 8 feet (2438 
mm) between any projection of a tenant space border- 
ing the тай and the nearest kiosk, vending machine, 
bench, display opening, food court or other obstruction 
to means of egress travel. 
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402.8.2 Determination of occupant load. The occupant 
load permitted in any individual tenant space in a covered 
or open mall building shall be determined as required by 
this code. Means of egress requirements for individual 
tenant spaces shall be based on the occupant load thus 
determined. 


402.8.2.1 Occupant formula. In determining required 
means of egress of the mall, the number of occupants 
for whom means of egress are to be provided shall be 
based on gross leasable area of the covered or open 
mall building (excluding anchor buildings) and the 
occupant load factor as determined by Equation 4-1. 


OLF = (0.00007)(GLA) + 25 (Equation 4-1) 
where: 


OLF = The occupant load factor (square feet per 
person). 


GLA = The gross leasable area (square feet). 


Exception: Tenant spaces attached to a covered or 
open mall building but with a means of egress system 
that is totally independent of the open mall of an open 
mall building or of a covered mall building shall not 
be considered as gross leasable area for determining 
the required means of egress for the mall building. 


402.8.2.2 OLF range. The occupant load factor (OLF) 
is not required to be less than 30 and shall not exceed 
50. 


402.8.2.3 Anchor buildings. The occupant load of 
anchor buildings opening into the тай shall not be 
included in computing the total number of occupants 
for the mail. 


402.8.2.4 Food courts. The occupant load of a food 
court shall be determined in accordance with Section 
1004. For the purposes of determining the means of 
egress requirements for the mall, the food court occu- 
pant load shall be added to the occupant load of the 
covered or open mall building as calculated in Section 
402.8.2.1. 


402.8.3 Number of means of egress. Wherever the 
distance of travel to the mall from any location within a 
tenant space used by persons other than employees is 
greater than 75 feet (22 860 mm) or the tenant space has 
an occupant load of 50 or more, not fewer than two means 
of egress shall be provided. 


402.8.4 Arrangements of means of egress. Assembly 
occupancies with an occupant load of 500 or more located 
within a covered mall building shall be so located such 
that their entrance will be immediately adjacent to a prin- 
cipal entrance to the mall and shall have not less than one- 
half of their required means of egress opening directly to 
the exterior of the covered mall building. Assembly occu- 
pancies located within the perimeter line of an open mall 
building shall be permitted to have their main exit open to 
the open mall. 


402.8.4.1 Anchor building means of egress. Required 
means of egress for anchor buildings shall be provided 
independently from the mall means of egress system. 
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The occupant load of anchor buildings opening into the 
mall shall not be included in determining means of 
egress requirements for the mall. The path of egress 
travel of malls shall not exit through anchor buildings. 
Malls terminating at an anchor building where other 
means of egress has not been provided shall be consid- 
ered as a dead-end mall. 


402.8.5 Distance to exits. Within each individual tenant 
space in a covered or open mall building, the distance of 
travel from any point to an exit or entrance to the mall 
shall be not greater than 200 feet (60 960 mm). 


The distance of travel from any point within a mall of a 
covered mall building to an exit shall be not greater than 
200 feet (60 960 mm). The maximum distance of travel 
from any point within an open mall to the perimeter line of 
the open mall building shall be not greater than 200 feet 
(60 960 mm). 


402.8.6 Access to exits. Where more than one exit is 
required, they shall be so arranged that it is possible to 
travel in either direction from any point in a mall of a 
covered mall building to separate exits or from any point 
in an open mall of an open mall building to two separate 
locations on the perimeter line, provided that neither loca- 
tion is an exterior wall of an anchor building or parking 
garage. The width of an exit passageway or corridor from 
a mall shall be not less than 66 inches (1676 mm). 


Exception: Access to exits is permitted by way of a 
dead-end mall that does not exceed a length equal to 
twice the width of the mall measured at the narrowest 
location within the dead-end portion of the тай. 


402.8.6.1 Exit passageways. Where exit passageways 
provide a secondary means of egress from a tenant 
space, the exit passageways shall be constructed in 
accordance with Section 1024. 


402.8.7 Service areas fronting on exit passageways. 
Mechanical rooms, electrical rooms, building service areas 
and service elevators are permitted to open directly into 
exit passageways, provided that the exit passageway is 
separated from such rooms with not less than 1-hour fire 
barriers constructed in accordance with Section 707 or 
horizontal assemblies constructed in accordance with 
Section 711, or both. The fire protection rating of open- 
ings in the fire barriers shall be not less than 1 hour. 


402.8.8 Security grilles and doors. Horizontal sliding 
or vertical security grilles or doors that are a part of a 
required means of egress shall conform to the following: 


1. Doors and grilles shall remain in the full open posi- 
tion during the period of occupancy by the general 
public. 


2. Doors or grilles shall not be brought to the closed 
position when there are 10 or more persons occupy- 
ing spaces served by a single exit or 50 or more per- 
sons occupying spaces served by more than one exit. 


3. The doors or grilles shall be openable from within 
without the use of any special knowledge or effort 
where the space is occupied. 
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4. Where two or more exits are required, not more than 
ым one-half of the exits shall be permitted to include 
either a horizontal sliding or vertical rolling grille or 

door. 


SECTION 403 
HIGH-RISE BUILDINGS 


403.1 Applicability. High-rise buildings shall comply with 
Sections 403.2 through 403.6. 


Exceptions: The provisions of Sections 403.2 through 
403.6 shall not apply to the following buildings and 
structures: 


1. Airport traffic control towers in accordance with 
Section 412.2. 


2. Open parking garages in accordance with Section 
406.5. 


3. The portion of a building containing a Group A-5 
occupancy in accordance with Section 303.6. 


4. Special industrial occupancies in accordance with 
Section 503.1.1. 


5. Buildings containing any one of the following: 
5.1. A Group H-1 occupancy. 


5.2. A Group H-2 occupancy in accordance with 
Section 415.8, 415.9.2, 415.9.3 or 426.1. 


6 | ) 5.3. A Group H-3 occupancy in accordance with 
Section 415.8. 


403.2 Construction. The construction of high-rise buildings 
shall comply with the provisions of Sections 403.2.1 through 
403.2.3. 


403.2.1 Reduction in fire-resistance rating. The fire- 
resistance rating reductions specified in Sections 
403.2.1.1 and 403.2.1.2 shall be allowed in buildings that 
have sprinkler control valves equipped with supervisory 
initiating devices and water-flow initiating devices for 
each floor. 


403.2.1.1 Type of construction. The following reduc- 
tions in the minimum /ire-resistance rating of the 
building elements in Table 601 shall be permitted as 
follows: 


1. For buildings not greater than 420 feet (128 m) in 
building height, the fire-resistance rating of the 
building elements in Type I-A construction shall 
be permitted to be reduced to the minimum fire- 
resistance ratings for the building elements in 
Type IB. 


Exception: The required fire-resistance rating 
of columns supporting floors shall not be 
reduced. 


| 2. In other than Group F-1, H-2, H-3, H-5, M and S- 

W 1 occupancies, the fire-resistance rating of the 
building elements in Type I-B construction shall 
be permitted to be reduced to the fire-resistance 
ratings in Type П-А. 
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3. The building height and building area limitations 
of a building containing building elements with 
reduced fire-resistance ratings shall be permitted 
to be the same as the building without such 
reductions. 


403.2.1.2 Shaft enclosures. For buildings not greater 
than 420 feet (128 m) in building height, the required 
fire-resistance rating of the fire barriers enclosing 
vertical shafis, other than interior exit stairway and 
elevator hoistway enclosures, is permitted to be 
reduced to 1 hour where automatic sprinklers are 
installed within the shafts at the top and at alternate 
floor levels. 


403.2.2 Structural integrity of interior exit stairways 
and elevator hoistway enclosures. For high-rise build- 
ings of Risk Category Ш or IV in accordance with Section 
1604.5, and for all buildings that are more than 420 feet 
(128 m) in building height, enclosures for interior exit 
stairways and elevator hoistway enclosures shall comply 
with Sections 403.2.2.1 through 403.2.2.4. 


403.2.2.1 Wall assembly materials—soft body 
impact. The panels making up the enclosures for inte- 
rior exit stairways and elevator hoistway enclosures 
shall meet or exceed Soft Body Impact Classification 
Level 2 as measured by the test method described in 
ASTM C1629/C1629M when tested from the exterior 
side of the enclosure. 


403.2.2.2 Wall assembly materials—hard body 
impact. The panels making up the enclosures for inte- 
rior exit stairways and elevator hoistway enclosures 
that are not exposed to the interior of the enclosure 
shall be in accordance with one of the following: 


1. The wall assembly shall incorporate not fewer 
than two layers of impact-resistant panels, each 
of which meets or exceeds Hard Body Impact 
Classification Level 2 as measured by the test 
method described in ASTM C1629/C1629M. 


2. The wall assembly shall incorporate not fewer 
than one layer of impact-resistant panels that 
meet or exceed Hard Body Impact Classification 
Level 3 as measured by the test method described 
in ASTM C1629/C1629M. 


3. The wall assembly incorporates multiple layers 
of any material, tested in tandem, that meets or 
exceeds Hard Body Impact Classification Level 3 
as measured by the test method described in 
ASTM C1629/C1629M. 


403.2.2.3 Concrete and masonry walls. Concrete or 
masonry walls shall be deemed to satisfy the require- 
ments of Sections 403.2.2.1 and 403.2.2.2. 


403.2.2.4 Other wall assemblies. Any other wall 
assembly that provides impact resistance equivalent to 
that required by Sections 403.2.2.1 for Soft Body 
Impact Classification Level 2 and 403.2.2.2 for Hard 
Body Impact Classification Level 3, as measured by the 
test method described in ASTM C1629/C1629M, shall 
be permitted. 
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403.2.3 Sprayed fire-resistant materials (SFRM). The 
bond strength of the SFRM installed throughout the build- 
ing shall be in accordance with Table 403.2.3. 


TABLE 403.2.3 
MINIMUM BOND STRENGTH 


HEIGHT OF BUILDING: 
Up to 420 feet 430 psf 
Greater than 420 feet 1,000 psf 


For SI: 1 foot = 304.8 mm, | pound per square foot (psf) = 0.0479 kW/m’. 
a. Above the lowest level of fire department vehicle access, 


403.3 Automatic sprinkler system. Buildings and structures 
shall be equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1 and a secondary 
water supply where required by Section 403.3.3. 


Exception: An automatic sprinkler system shall not be 
required in spaces or areas of telecommunications equip- 
ment buildings used exclusively for telecommunications 
equipment, associated electrical power distribution equip- 
ment, batteries and standby engines, provided that those 
spaces or areas are equipped throughout with an automatic 
fire detection system in accordance with Section 907.2 and 
are separated from the remainder of the building by not 
less than 1-hour fire barriers constructed in accordance 
with Section 707 or not less than 2-hour horizontal assem- 
blies constructed in accordance with Section 711, or both. 


403.3.1 Number of sprinkler risers and system design. 
Each sprinkler system zone in buildings that are more than 
420 feet (128 m) in building height shall be supplied by 
not fewer than two risers. Each riser shall supply sprin- 
klers on alternate floors. If more than two risers are 
provided for a zone, sprinklers on adjacent floors shall not 
be supplied from the same riser. 


403.3.1.1 Riser location. Sprinkler risers shall be 
placed in interior exit stairways and ramps that are 
remotely located in accordance with Section 1007.1. 


403.3.2 Water supply to required fire pumps. In all 
buildings that are more than 420 feet (128 m) in building 
height and buildings of Type IV-A and IV-B construction 
that are more than 120 feet (36 576 mm) in building 
height, required fire pumps shall be supplied by connec- 
tions to not fewer than two water mains located in 
different streets. Separate supply piping shall be provided 
between each connection to the water main and the pumps. 
Each connection and the supply piping between the 
connection and the pumps shall be sized to supply the flow 
and pressure required for the pumps to operate. 


Exception: Two connections to the same main shall be 
permitted provided that the main is valved such that an 
interruption can be isolated so that the water supply 
will continue without interruption through not fewer 
than one of the connections. 


403.3.3 Secondary water supply. An automatic second- 
ary on-site water supply having a capacity not less than 
the hydraulically calculated sprinkler demand, including 
the hose stream requirement, shall be provided for high- 
rise buildings assigned to Seismic Design Category C, D, 


E or F as determined by Section 1613. An additional fire 
pump shall not be required for the secondary water 
supply unless needed to provide the minimum design 
intake pressure at the suction side of the fire pump 
supplying the automatic sprinkler system. The secondary 
water supply shall have a duration of not less than 30 
minutes as determined by the occupancy hazard classifi- 
cation in accordance with NFPA 13. 


403.3.4 Fire pump room. Fire pumps shall be located in 
rooms protected in accordance with Section 913.2.1. 


403.4 Emergency systems. The detection, alarm and emer- 
gency systems of high-rise buildings shall comply with 
Sections 403.4.1 through 403.4.8. 


403.4.1 Smoke detection. Smoke detection shall be 
provided in accordance with Section 907.2.13.1. 


403.4.2 Fire alarm system. A fire alarm system shall be 
provided in accordance with Section 907.2.13. 


403.4.3 Standpipe system. A high-rise building shall be 
equipped with a standpipe system as required by Section 
905.3. 


403.4.4 Emergency voice/alarm communication system. 
An emergency voice/alarm communication system shall be 
provided in accordance with Section 907.5.2.2. 


403.4.5 Emergency communication coverage. In-build- 
ing, two-way emergency responder communication. 
coverage shall be provided in accordance with this code. 


403.4.6 Fire command. A fire command center comply- 
ing with Section 911 shall be provided in a location 
approved by the fire official. 


403.4.7 Smoke removal. To facilitate smoke removal in 
post-fire salvage and overhaul operations, buildings and 
structures shall be equipped with natural or mechanical 
ventilation for removal of products of combustion in 
accordance with one of the following: 


1. Easily identifiable, manually operable windows or 
panels shall be distributed around the perimeter of 
each floor at not more than 50-foot (15 240 mm) 
intervals. The area of operable windows or panels 
shall be not less than 40 square feet (3.7 m?) per 50 
linear feet (15 240 mm) of perimeter. 


Exceptions: 


1. In Group R-1 occupancies, each sleeping 
unit or suite having an exterior wall shall 
be permitted to be provided with 2 square 
feet (0.19 m?) of venting area in lieu of the 
area specified in Item 1. 


2. Windows shall be permitted to be fixed 
provided that glazing can be cleared by fire 
fighters. 


2. Mechanical air-handling equipment providing one 
exhaust air change every 15 minutes for the area 
involved. Return and exhaust air shall be moved 
directly to the outside without recirculation to other 
portions of the building. 
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3. Any other approved design that will produce equiv- 
alent results. 


403.4.8 Standby and emergency power. А standby 
power system complying with Section 2702 and Section 
3003 shall be provided for the standby power loads speci- 
fied in Section 403.4.8.3. An emergency power system 
complying with Section 2702 shall be provided for the 
emergency power loads specified in Section 403.4.8.4. 


403.4.8.1 Equipment room. If the standby or emer- 
gency power system includes a generator set inside a 
building, the system shall be located in a separate room 
enclosed with 2-hour fire barriers constructed in accor- 
dance with Section 707 or horizontal assemblies 
constructed in accordance with Section 711, or both. 
System supervision with manual start and transfer 
features shall be provided at the fire command center. 


Exception: In Group 1-2, Condition 2, manual start 
and transfer features for the critical branch of the 
emergency power are not required to be provided at 
the fire command center. 


403.4.8.2 Fuel line piping protection. Fuel lines 
supplying a generator set inside a building shall be 
separated from areas of the building other than the 
room the generator is located in by one ofthe following 
methods: 


l. A fire-resistant pipe-protection system that has 
been tested in accordance with UL 1489. The 
system shall be installed as tested and in accor- 
dance with the manufacturer's installation 
instructions, and shall have a rating of not less 
than 2 hours. Where the building is protected 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1, 
the required rating shall be reduced to 1 hour. 


2. An assembly that has a fire-resistance rating of 
not less than 2 hours. Where the building is pro- 
tected throughout with an automatic sprinkler 
system installed in accordance with Section 
903.3.1.1 or 903.3.1.2, the required fire-resis- 
tance rating shall be reduced to 1 hour. 


3. Other approved methods. 


403.4.8.3 Standby power loads. The following are 
classified as standby power loads: 


1. Ventilation and automatic fire detection equip- 
ment for smokeproof enclosures. 


2. Elevators. 


3. Where elevators are provided in a high-rise 
building for accessible means of egress, fire ser- 
vice access or occupant self-evacuation, the 
standby power system shall also comply with 
Sections 1009.4, 3007 or 3008, as applicable. 


403.4.8.4 Emergency power loads. The following are 
classified as emergency power loads: 


1. Exit signs and means of egress illumination 
required by Chapter 10. 
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. Elevator car lighting. 

. Emergency voice/alarm communications systems. 
. Automatic fire detection systems. 

. Fire alarm systems. 

. Electrically powered fire pumps. 


. Power and lighting for the fire command center 
required by Section 403.4.6. 
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403.5 Means of egress and evacuation. The means of egress 
in high-rise buildings shall comply with Sections 403.5.1 
through 403.5.5. 


403.5.1 Remoteness of interior exit stairways. Required 
interior exit stairways shall be separated by a distance not 
less than 30 feet (9144 mm) or not less than one-fourth of 
the length of the maximum overall diagonal dimension of 
the building or area to be served, whichever is less. The 
distance shall be measured in a straight line between the 
nearest points of the enclosure surrounding the inferior 
exit stairways. In buildings with three or more interior exit 
stairways, not fewer than two of the interior exit stairways 
shall comply with this section. Interlocking or scissor 
stairways shall be counted as one interior exit stairway. 


403.5.2 Additional interior exit stairway. For buildings 
other than Group R-2 and their ancillary spaces that are 
more than 420 feet (128 m) in building height, one addi- 
tional interior exit stairway meeting the requirements of 
Sections 1011 and 1023 shall be provided in addition to the 
minimum number of exits required by Section 1006.3. The 
total capacity of any combination of remaining interior exit 
stairways with one interior exit stairway removed shall be 
not less than the total capacity required by Section 1005.1. 
Scissor stairways shall not be considered the additional inte- 
rior exit stairway required by this section. 


Exceptions: 


1. An additional interior exit stairway shall not be 
required to be installed in buildings having eleva- 
tors used for occupant self-evacuation in accor- 
dance with Section 3008. 


2. An additional interior exit stairway shall not be 
required for other portions of the building where 
the highest occupiable floor level in those areas is 
less than 420 feet (128 m) in building height. 


403.5.3 Stairway door operation. Stairway doors other 
than the exit discharge doors shall be permitted to be 
locked from the stairway side. Stairway doors that are 
locked from the stairway side shall be capable of being 
unlocked simultaneously without unlatching upon a signal 
from the fire command center. 


403.5.3.1 Stairway communication system. A tele- 
phone or other two-way communications system 
connected to an approved constantly attended station 
shall be provided at not less than every fifth floor in 
each stairway where the doors to the stairway are 
locked. 


403.5.4 Smokeproof enclosures. Every required interior 
exit stairway serving floors more than 75 feet (22 860 
mm) above the lowest level of fire department vehicle 
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access shall be a smokeproof enclosure in accordance with 
Sections 909.20 and 1023.12. 


403.5.5 Luminous egress path markings. Luminous 
egress path markings shall be provided in accordance with 
Section 1025. 


403.6 Elevators. Elevator installation and operation in high- 
rise buildings shall comply with Chapter 30 and Sections 
403.6.1 and 403.6.2. 


403.6.1 Fire service access elevator. In buildings with an 
occupied floor more than 120 feet (36 576 mm) above the 
lowest level of fire department vehicle access, not fewer 
than two fire service access elevators, or all elevators, 
whichever is less, shall be provided in accordance with 
Section 3007. Each fire service access elevator shall have 
a capacity of not less than 3,500 pounds (1588 kg) and 
shall comply with Section 3002.4. 


403.6.2 Occupant evacuation elevators. Where installed 
in accordance with Section 3008, passenger elevators for 
general public use shall be permitted to be used for occu- 
pant self-evacuation. 


SECTION 404 
ATRIUMS 


404.1 General. The provisions of Sections 404.1 through 
404.11 shall apply to buildings containing atriums. Atriums 
are not permitted in buildings or structures classified as 
Group H. 


Exception: Vertical openings that comply with Sections 
712.1.1 through 712.1.3, and Sections 712.1.9 through 
712.1.14. 


404.2 Use. The floor of the atrium shall not be used for other 
than low fire hazard uses and only approved materials in 
accordance with this code shall be used in the atrium space. 


Exception: The atrium floor area is permitted to be used 
for any approved use where the individual space is 
provided with an automatic sprinkler system in accordance 
with Section 903.3.1.1. 


404.3 Automatic sprinkler protection. An approved auto- 
matic sprinkler system shall be installed throughout the entire 
building. 


Exceptions: 


1. That area of a building adjacent to or above the 
atrium need not be sprinklered provided that portion 
of the building is separated from the atrium portion 
by not less than 2-hour fire barriers constructed in 
accordance with Section 707 or horizontal assem- 
blies constructed in accordance with Section 711, or 
both. 


2. Where the ceiling of the atrium is more than 55 feet 
(16 764 mm) above the floor, sprinkler protection at 
the ceiling of the atrium is not required. 


404.4 Fire alarm system. A fire alarm system shall be 
provided in accordance with Section 907.2.14. 
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404.5 Smoke control. A smoke control system shall be 
installed in accordance with Section 909. 


Exceptions: 


1. In other than Group I-2, and Group I-1, Condition 2, 
smoke control is not required for atriums that con- 
nect only two stories. 


2. A smoke control system is not required for atriums 
connecting more than two stories when all of the 
following are met: 


2.1. Only the two lowest stories shall be permit- 
ted to be open to the atrium. 


2.2. All stories above the lowest two stories shall 
be separated from the atrium in accordance 
with the provisions for a shaft in Section 
713.4. 


404.6 Enclosure of atriums. Atrium spaces shall be separated 
from adjacent spaces by a 1-һош fire barrier constructed in 
accordance with Section 707 or a horizontal assembly 
constructed in accordance with Section 711, or both. 


Exceptions: 


1. A fire barrier is not required where a glass wall 
forming a smoke partition is provided. The glass 
wall shall comply with all of the following: 


1.1. Automatic sprinklers are provided along 
both sides of the separation wall and doors, 
or on the room side only if there is not a 
walkway on the atrium side. The sprinklers 
shall be located between 4 inches and 12 
inches (102 mm and 305 mm) away from the 
glass and at intervals along the glass not 
greater than 6 feet (1829 mm). The sprinkler 
system shall be designed so that the entire 
surface of the glass is wet upon activation of 
the sprinkler system without obstruction; 


1.2. The glass wall shall be installed in a gas- 
keted frame in a manner that the framing 
system deflects without breaking (loading) 
the glass before the sprinkler system oper- 
ates; and 


1.3. Where glass doors are provided in the glass 
wall, they shall be either self-closing or auto- 
matic-closing. 

2. A fire barrier is not required where a glass-block 
wall assembly complying with Section 2110 and 
having a */,-hour fire protection rating is provided. 

3. A fire barrier is not required between the atrium and 
the adjoining spaces of up to three floors of the 
atrium provided that such spaces are accounted for 
in the design of the smoke control system. 


4. A fire barrier is not required between the atrium and 
the adjoining spaces where the atrium is not 
required to be provided with a smoke control sys- 
tem. 


5. A horizontal assembly is not required between the 
atrium and openings for escalators complying with 
Section 712.1.3. 
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6. A horizontal assembly is not required between the 
atrium and openings for exit access stairways and 
ramps complying with Item 4 of Section 1019.3. 


405.2 Construction requirements. The underground portion 
of the building shall be of Type I construction. 


405.3 Automatic sprinkler system. The highest /evel of exit 
discharge serving the underground portions of the building 
and all levels below shall be equipped with an automatic 
sprinkler system installed in accordance with Section 
903.3.1.1. Water-flow switches and control valves shall be 
supervised in accordance with Section 903.4. 


404.7 Standby power. Equipment required to provide smoke 
control shall be provided with standby power in accordance 
with Section 909.11. 


404.8 Interior finish. The interior finish of walls and ceil- 
ings of the atrium shall be not less than Class B. Sprinkler 


protection shall not result in a reduction in class. 405.4 Compartmentation. Compartmentation shall be in 


404.9 Exit access travel distance. Exit access travel distance = accordance with Sections 405.4.1 through 405.4.3. 


for areas open to an atrium shall comply with the require- 405.4.1 Number of compartments. A building having a 
ments of Section 1017. 


ай floor level more than 60 feet (18 288 mm) below the 
404.10 Exit stairways in an atrium. Where an atrium finished floor of the lowest /evel of exit discharge shall be 
contains an interior exit stairway all the following shall be met: divided into not fewer than two compartments of approxi- 
mately equal size. Such compartmentation shall extend 
through the highest /evel of exit discharge serving the 
underground portions of the building and all levels below. 


1. The entry to the exit stairway is the edge of the closest 
riser of the exit stairway. 


2. The entry of the exit stairway shall have access from a 


minimum of two directions. Exception: The lowest story need not be compart- 


mented where the area is not greater than 1,500 square 


3. The distance between the entry to an exit stairway in an feet (139 m?) and has an occupant load of less than 10. 


atrium and the entrance to a minimum of one exit stair- 


way enclosed in accordance with Section 1023.2 shall 405.4.2 Smoke barrier penetration. The compartments 


comply with the separation required by Section 
1007.1.1. 


4. Exit access travel distance shall be measured to the 
closest riser of the exit stairway. 


5. Not more than 50 percent of the exit stairways shall be 
located in the same atrium. 


shall be separated from each other by a smoke barrier in 
accordance with Section 709. Penetrations between the 
two compartments shall be limited to plumbing and elec- 
trical piping and conduit that are firestopped in accordance 
with Section 714. Doorways shall be protected by fire 
door assemblies that comply with Section 716, automatic- 
closing by smoke detection in accordance with Section 


716.2.6.6 and installed in accordance with NFPA 105 and 
Section 716.2.2.1. Where provided, each compartment 
shall have an air supply and an exhaust system indepen- 
dent of the other compartments. 


404.11 Interior exit stairway discharge. Discharge of inte- 
rior exit stairways through an atrium shall be in accordance 
with Section 1028. 


405.4.3 Elevators. Where elevators are provided, each 
compartment shall have direct access to an elevator. 
Where an elevator serves more than one compartment, an 
enclosed elevator lobby shall be provided and shall be 
separated from each compartment by a smoke barrier in 
accordance with Section 709. Doorways in the smoke 
barrier shall be protected by fire door assemblies that 


SECTION 405 
UNDERGROUND BUILDINGS 


405.1 General. The provisions of Sections 405.2 through 
405.9 apply to building spaces having a floor level used for 
human occupancy more than 30 feet (9144 mm) below the 
finished floor of the lowest /evel of exit discharge. 


Exceptions: The provisions of Section 405 are not appli- 
cable to the following buildings or portions of buildings: 


1. Опе- and two-family dwellings, sprinklered in 
accordance with Section 903.3.1.3. 


2. Parking garages provided with automatic sprinkler 
systems in compliance with Section 405.3. 


3. Fixed guideway transit systems. 


4. Grandstands, bleachers, stadiums, arenas and simi- 
lar facilities. 


5. Where the lowest story is the only story that would 
qualify the building as an underground building and 
has an area not greater than 1,500 square feet (139 
т?) and has an occupant load less than 10. 


6. Pumping stations and other similar mechanical 
spaces intended only for limited periodic use by ser- 
vice or maintenance personnel. 
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comply with Section 716, shall comply with the smoke 
and draft control assembly requirements of Section 
716.2.2.1 with the UL 1784 test conducted without an arti- 
ficial bottom seal, and shall be automatic-closing by 
smoke detection in accordance with Section 716.2.6.6. 


405.5 Smoke control system. A smoke control system shall 
be provided in accordance with Sections 405.5.1 and 405.5.2. 


405.5.1 Control system. A smoke control system is 
required to control the migration of products of combus- 
tion in accordance with Section 909 and the provisions of 
this section. Smoke control shall restrict movement of 
smoke to the general area of fire origin and maintain 
means of egress in a usable condition. 


405.5.2 Compartment smoke control system. Where 
compartmentation is required, each compartment shall 
have an independent smoke control system. The system 
shall be automatically activated and capable of manual 
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ities and repair garages shall comply with Sections 406.2.1 
through 406.2.9. 


operation in accordance with Sections 907.2.18 and 
907.2.19. 


405.6 Fire alarm systems. A fire alarm system shall be 
provided where required by Sections 907.2.18 and 907.2.19. 


405.7 Means of egress. Means of egress shall be in accor- 
dance with Sections 405.7.1 and 405.7.2. 


405.7.1 Number of exits. Each floor level shall be 
provided with not fewer than two exits. Where compart- 
mentation is required by Section 405.4, each compartment 
shall have not fewer than one exit and not fewer than one 
exit access doorway into the adjoining compartment. 


405.7.2 Smokeproof enclosure. Every required stairway 
serving floor levels more than 30 feet (9144 mm) below 
the finished floor of its /evel of exit discharge shall comply 
with the requirements for a smokeproof enclosure as 
provided in Section 1023.12. 


405.8 Standby and emergency power. A standby power 
system complying with Section 2702 shall be provided for the 
standby power loads specified in Section 405.8.1. An emer- 
gency power system complying with Section 2702 shall be 
provided for the emergency power loads specified in Section 
405.8.2. 


405.8.1 Standby power loads. The following аге classi- 
fied as standby power loads: 
1. Smoke control system. 
2. Ventilation and automatic fire detection equipment 
for smokeproof enclosures. 
3. Elevators, as required in Section 3003. 
405.8.2 Emergency power loads. The following are clas- 
sified as emergency power loads: 
1. Emergency voice/alarm communications systems. 
2. Fire alarm systems. 
3. Automatic fire detection systems. 
4. Elevator car lighting. 
5. Means of egress and exit sign illumination as 
required by Chapter 10. 
6. Fire pumps. 
405.9 Standpipe system. The underground building shall be 


equipped throughout with a standpipe system in accordance 
with Section 905. 


SECTION 406 
MOTOR-VEHICLE-RELATED OCCUPANCIES 


406.1 General. All motor-vehicle-related occupancies shall 
comply with Section 406.2. Private garages and carports 
shall also comply with Section 406.3. Open public parking 
garages shall also comply with Sections 406.4 and 406.5. 
Enclosed public parking garages shall also comply with 
Sections 406.4 and 406.6. Motor fuel-dispensing facilities 
shall also comply with Section 406.7. Repair garages shall 
also comply with Section 406.8. 


406.2 Design. Private garages and carports, open and 
enclosed public parking garages, motor fuel-dispensing facil- 
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406.2.1 Automatic garage door openers and vehicular 
gates. Automatic garage door openers shall be listed and 
labeled in accordance with UL 325. Where provided, auto- 
matic vehicular gates shall comply with Section 3110. 


406.2.2 Clear height. The clear height of each floor level 
in vehicle and pedestrian traffic areas shall be not less than 
7 feet (2134 mm). Canopies under which fuels are 
dispensed shall have a clear height in accordance with 
Section 406.7.2. 


Exception: A lower clear height is permitted for a 
parking tier іп mechanical-access open parking 
garages where approved by the building official. 


406.2.3 Accessible parking spaces. Where parking is 
provided, accessible parking spaces, access aisles and 
vehicular routes serving accessible parking shall be 
provided in accordance with Section 1106. 


406.2.4 Floor surfaces. Floor surfaces shall be of concrete 
or similar approved noncombustible and nonabsorbent 
materials. The area of floor used for the parking of auto- 
mobiles or other vehicles shall be sloped to facilitate the 
movement of liquids to a drain or toward the main vehicle 
entry doorway. The surface of vehicle fueling pads in 
motor fuel-dispensing facilities shall be in accordance 
with Section 406.7.1. 


Exceptions: 


1. Asphalt parking surfaces shall be permitted at 
ground level for public parking garages and pri- 
vate carports. 


2. Slip-resistant, nonabsorbent, interior floor fin- 
ishes having a critical radiant flux not more than 
0.45 W/cm’, as determined by ASTM E648 ог 
NFPA 253, shall be permitted in repair garages. 


406.2.5 Sleeping rooms. Openings between a motor vehi- 
cle-related occupancy and a room used for sleeping 
purposes shall not be permitted. 


406.2.6 Fuel dispensing. The dispensing of fuel shall only 
be permitted in motor fuel-dispensing facilities in accor- 
dance with Section 406.7. 


406.2.7 Electric vehicle charging stations and systems. 
Where provided, electric vehicle charging systems shall be 
installed in accordance with the Electrical Code. Electric 
vehicle charging system equipment shall be /isted and 
labeled in accordance with UL 2202. Electric vehicle 
supply equipment shall be /isted and labeled in accordance 
with UL 2594. Accessibility to electric vehicle charging 
stations shall be provided in accordance with Section 
1107. 


406.2.8 Mixed occupancies and uses. Mixed uses shall 
be allowed in the same building as public parking garages 
and repair garages in accordance with Section 508.1. 
Mixed uses in the same building as an open parking 
garage are subject to Sections 402.4.2.3, 406.5.11, 508.1, 
510.3, 510.4 and 510.7. 
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406.2.9 Equipment and appliances. Equipment and 
appliances shall be installed in accordance with Sections 
406.2.9.1 through 406.2.9.3, the Mechanical Code and the 
Electrical Code. 


406.2.9.1 Elevation of ignition sources. Equipment 
and appliances having an ignition source and located in 
hazardous locations and public garages, private 
garages, repair garages, automotive motor fuel- 
dispensing facilities and parking garages shall be 
elevated such that the source of ignition is not less than 
18 inches (457 mm) above the floor surface on which 
the equipment or appliance rests. For the purpose of 
this section, rooms or spaces that are not part of the 
living space of a dwelling unit and that communicate 
directly with a private garage through openings shall 
be considered to be part of the private garage. 


Exception: Elevation of the ignition source is not 
required for appliances that are listed as flammable 
vapor ignition resistant. 


406.2.9.1.1 Parking garages. Connection of a park- 
ing garage with any room in which there is a fuel- 
fired appliance shall be by means of a vestibule 
providing a two-doorway separation, except that a 
single door is permitted where the sources of ignition 
in the appliance are elevated in accordance with 
Section 406.2.9. 


Exception: This section shall not apply to appli- 
ance installations complying with Section 
406.2.9.2 or 406.2.9.3. 


406.2.9.2 Public garages. Appliances located in public 
garages, motor fuel-dispensing facilities, repair 
garages or other areas frequented by motor vehicles 
shall be installed not less than 8 feet (2438 mm) above 
the floor. Where motor vehicles are capable of passing 
under an appliance, the appliance shall be installed at 
the clearances required by the appliance manufacturer 
and not less than 1 foot (305 mm) higher than the tallest 
vehicle garage door opening. 


Exception: The requirements of this section shall not 
apply where the appliances are protected from motor 
vehicle impact and installed in accordance with 
Section 406.2.9.1 and NFPA 30A. 


406.2.9.3 Private garages. Appliances located in 
private garages and carports shall be installed with a 
minimum clearance of 6 feet (1829 mm) above the 
floor. 


Exception: The requirements of this section shall not 
apply where the appliances are protected from motor 
vehicle impact and are installed in accordance with 
Section 406.2.9.1. 


406.3.1 Classification. Private garages and carports shall 
be classified as Group U occupancies. Each private 
garage shall be not greater than 1,000 square feet (93 іт?) 
in area. Multiple private garages are permitted in a build- 
ing where each private garage is separated from the other 
private garages by 1-hour fire barriers in accordance with 
Section 707, or l-hour horizontal assemblies іп accor- 
dance with Section 711, or both. 


406.3.2 Separation. For other than private garages adja- 
cent to dwelling units, the separation of private garages 
from other occupancies shall comply with Section 508. 
Separation of private garages from dwelling units shall 
comply with Sections 406.3.2.1 and 406.3.2.2. 


406.3.2.1 Dwelling unit separation. The private 
garage shall be separated from the dwelling unit and its 
attic area by means of gypsum board, not less than //, 
inch (12.7 mm) in thickness, applied to the garage side. 
Garages beneath habitable rooms shall be separated 
from all habitable rooms above by not less than a */,- 
inch (15.9 mm) Type X gypsum board or equivalent 
and '/,-inch (12.7 mm) gypsum board applied to struc- 
tures supporting the separation from habitable rooms 
above the garage. Door openings between a private 
garage and the dwelling unit shall be equipped with 
either solid wood doors or solid or honeycomb core 
steel doors not less than 17, inches (34.9 mm) in thick- 
ness, or doors in compliance with Section 716.2.2.1 
with a fire protection rating of not less than 20 minutes. 
Doors shall be self-closing and self-latching. 


406.3.2.2 Ducts. Ducts in a private garage and ducts 
penetrating the walls or ceilings separating the dwelling 
unit from the garage, including its artic area, shall be 
constructed of sheet steel of not less than 0.019 inch 
(0.48 mm) in thickness and shall not have openings into 
the garage. 


406.3.3 Carports. Carports shall be open on not fewer 
than two sides. Carports open on fewer than two sides 
shall be considered to be a garage and shall comply with 
the requirements for private garages. 


406.3.3.1 Carport separation. A separation is not 
required between a Group R-3 and U carport, provided 
that the carport is entirely open on two or more sides 
and there are not enclosed areas above. 


406.4 Public parking garages. Parking garages, other than 
private garages, shall be classified as public parking garages 
and shall comply with the provisions of Sections 406.2 and 
406.4 and shall be classified as either an open parking garage 
or an enclosed parking garage. Open parking garages shall 
also comply with Section 406.5. Enclosed parking garages 
shall also comply with Section 406.6. See Section 510 for 
special provisions for parking garages. 


406.3 Private garages and carports. Private garages and 
carports shall comply with Sections 406.2 and 406.3, or they 
shall comply with Sections 406.2 and 406.4. 
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406.4.1 Guards. Guards shall be provided in accordance 
with Section 1015. Guards serving as vehicle barriers 
shall comply with Sections 406.4.2 and 1015. 
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406.4.2 Vehicle barriers. Vehicle barriers not less than 2 
feet 9 inches (835 mm) in height shall be placed where the 
vertical distance from the floor of a drive lane or parking 
space to the ground or surface directly below is greater 
than 1 foot (305 mm). Vehicle barriers shall comply with 
the loading requirements of Section 1607.10. 


Exception: Vehicle barriers are not required in vehicle 
storage compartments in a mechanical access parking 
garage. 


406.4.3 Ramps. Vehicle ramps shall not be considered as 
required exits unless pedestrian facilities are provided. 
Vehicle ramps that are utilized for vertical circulation as 
well as for parking shall not exceed a slope of 1 unit verti- 
cal іп 15 units horizontal (6.67-percent slope). 


406.5 Open parking garages. Open parking garages shall 
comply with Sections 406.2, 406.4 and 406.5. 


406.5.1 Construction. Open parking garages shall be of 
Туре I, П ог ТУ construction. Open parking garages shall 
meet the design requirements of Chapter 16. For vehicle 
barriers, see Section 406.4.2. 


406.5.2 Openings. For natural ventilation purposes, the 
exterior side of the structure shall have uniformly distrib- 
uted openings on two or more sides. The area of such 
openings in exterior walls on a tier shall be not less than 
20 percent of the total perimeter wall area of each tier. The 
aggregate length of the openings considered to be provid- 
ing natural ventilation shall be not less than 40 percent of 
the perimeter of the tier. Interior walls shall be not less 
than 20 percent open with uniformly distributed openings. 


Exception: Openings are not required to be distributed 
over 40 percent of the building perimeter where the 
required openings are uniformly distributed over two 
opposing sides of the building. 


406.5.2.1 Openings below grade. Where openings 
below grade provide required natural ventilation, the 
outside horizontal clear space shall be one and one-half 
times the depth of the opening. The width of the hori- 
zontal clear space shall be maintained from grade down 
to the bottom of the lowest required opening. 


406.5.3 Mixed occupancies and uses. Mixed uses shall 
be allowed in the same building as an open parking 
garage subject to the provisions of Sections 402.4.2.3, 
406.5.11, 508.1, 510.3, 510.4 and 510.7. 


406.5.4 Area and height. Area and height of open park- 
ing garages shall be limited as set forth in Chapter 5 for 
Group S-2 occupancies and as further provided for in 
Section 508.1. 


406.5.4.1 Single use. Where the open parking garage 
is used exclusively for the parking or storage of private 
motor vehicles, and the building is without other uses, 
the area and height shall be permitted to comply with 
Table 406.5.4, along with increases allowed by Section 
406.5.5. 


Exception: The grade-level tier is permitted to 
contain an office, waiting and toilet rooms having a 
total combined area of not more than 1,000 square 
feet (93 m?). Such area need not be separated from 
the open parking garage. 


In open parking garages having a spiral or sloping 
floor, the horizontal projection of the structure at any 
cross section shall not exceed the allowable area per 
parking tier. In the case of an open parking garage hav- 
ing a continuous spiral floor, each 9 feet 6 inches (2896 
mm) of height, or portion thereof, shall be considered 
under these provisions to be a tier. 


406.5.5 Area and height increases. The allowable area 
and height of open parking garages shall be increased in 
accordance with the provisions of this section. Garages 
with sides open on three-fourths of the building’s perime- 
ter are permitted to be increased by 25 percent in area and 
one tier in height. Garages with sides open around the 
entire building’s perimeter are permitted to be increased 
by 50 percent in area and one tier in height. For a side to 
be considered open under these provisions, the total area 
of openings along the side shall be not less than 50 percent 
of the interior area of the side at each tier and such open- 
ings shall be equally distributed along the length of the 
tier. For purposes of calculating the interior area of the 
side, the height shall not exceed 7 feet (2134 mm). 


Allowable tier areas in Table 406.5.4 shall be increased 
for open parking garages constructed to heights less than 
the table maximum. The gross tier area of the garage shall 
not exceed that permitted for the higher structure. Not 
fewer than three sides of each such larger tier shall have 
continuous horizontal openings not less than 30 inches 
(762 mm) in clear height extending for not less than 80 
percent of the length of the sides. All parts of such larger 


TABLE 406.5.4 
OPEN PARKING GARAGES AREA AND HEIGHT 


AREA PER TIER 
(square feet) 


TYPE OF CONSTRUCTION 


50,000 


I-A 
For SI: 1 square foot = 0.0929 пт. 
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Ramp access 


SCENE. г FED 


Mechanical access 
Automatic sprinkler system 
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tier shall be not more than 200 feet (60 960 mm) horizon- 
tally from such an opening. In addition, each such opening 
shall face a street or yard with access to a street with a 
width of not less than 30 feet (9144 mm) for the full length 
of the opening, and standpipes shall be provided in each 
such tier. 


Open parking garages of Type II construction, with all 

sides open, shall be unlimited in allowable area where the 
building height does not exceed 75 feet (22 860 mm). For 
a side to be considered open, the total area of openings 
along the side shall be not less than 50 percent of the inte- 
rior area of the side at each tier and such openings shall be 
equally distributed along the length of the tier. For pur- 
poses of calculating the interior area of the side, the height 
shall not exceed 7 feet (2134 mm). All portions of tiers 
shall be within 200 feet (60 960 mm) horizontally from 
such openings or other natural ventilation openings as 
defined in Section 406.5.2. These openings shall be per- 
mitted to be provided in courts with a minimum dimen- 
sion of 20 feet (6096 mm) for the full width of the 
openings. 
406.5.6 Fire separation distance. Exterior walls and 
openings in exterior walls shall comply with Table 601 
and Table 705.5. The distance to an adjacent /ot line shall 
be determined in accordance with Section 705 and Table 
705.5. 


406.5.7 Means of egress. Where persons other than park- 
ing attendants are permitted, open parking garages shall 
meet the means of egress requirements of Chapter 10. 
Where persons other than parking attendants are not 
permitted, there shall be not fewer than two exit stairways. 
Each exit stairway shall be not less than 36 inches (914 
mm) in width. Lifts shall be permitted to be installed for 
use of employees only, provided that they are completely 
enclosed by noncombustible materials. 


406.5.8 Standpipe system. An open parking garage shall 
be equipped with a standpipe system as required by 
Section 905.3. 


406.5.9 Enclosure of vertical openings. Enclosure shall 
not be required for vertical openings except as specified in 
Section 406.5.7. 


406.5.10 Ventilation. Ventilation, other than the percent- 
age of openings specified in Section 406.5.2, shall not be 
required. 


406.5.11 Prohibitions. The following uses and alterations 
are not permitted: 


1. Vehicle repair work. 
2. Parking of buses, trucks and similar vehicles. 


3. Partial or complete closing of required openings in 
exterior walls by tarpaulins or any other means. 


4. Dispensing of fuel. 


406.6 Enclosed parking garages. Enclosed parking garages 
shall comply with Sections 406.2, 406.4 and 406.6. 


406.6.1 Heights and areas. Enclosed vehicle parking 
garages and portions thereof that do not meet the defini- 
tion of open parking garages shall be limited to the 
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allowable heights and areas specified in Sections 504 and 
506 as modified by Section 507. Roof parking is 
permitted. 


406.6.2 Ventilation. A mechanical ventilation system and 
exhaust system shall be provided in accordance with 
Chapters 4 and 5 of the Mechanical Code. 


Exception: Mechanical ventilation shall not be 
required for enclosed parking garages that are acces- 
sory to one- and two-family dwellings. 


406.6.3 Automatic sprinkler system. An enclosed park- 
ing garage shall be equipped with an automatic sprinkler 
system in accordance with Section 903.2.10. 


406.6.4 Mechanical-access enclosed parking garages. 
Mechanical-access enclosed parking garages shall be 
in accordance with Sections 406.6.4.1 through 
406.6.4.4. 


406.6.4.1 Separation. Mechanical-access enclosed 
parking garages shall be separated from other occupan- 
cies and accessory uses by not less than 2-hour fire 
barriers constructed in accordance with Section 707 or 
by not less than 2-hour horizontal assemblies 
constructed in accordance with Section 711, or both. 


406.6.4.2 Smoke гетоуа! А mechanical smoke 
removal system, installed in accordance with Section 
910.4, shall be provided for all areas containing a 
mechanical-access enclosed parking garage. 


406.6.4.3 Fire control equipment room. Fire control 
equipment, consisting of the fire alarm control unit, 
mechanical ventilation controls and an emergency shut- 
down switch, shall be provided in a room located where 
the equipment is able to be accessed by the fire service 
from a secured exterior door of the building. The room 
shall not be less than 50 square feet (4.65 т?) in area and 
shall be in an approved location. 


406.6.4.3.1 Emergency shutdown switch. The 
mechanical parking system shall be provided with a 
manually activated emergency shutdown switch for 
use by emergency personnel. The switch shall be 
clearly identified and shall be in an approved 
location. 


406.6.4.4 Fire department access doors. Access doors 
shall be provided in accordance with Section 435.8. 


406.7 Motor fuel-dispensing facilities. Motor fuel-dispens- 
ing facilities, marine motor fuel-dispensing facilities, fleet 
vehicle motor fuel-dispensing facilities, and aircraft motor- 
vehicle fuel-dispensing facilities shall comply with Sections 
406.2 and 406.7 and the other applicable provisions of this 
code. Such operations shall include both those that are open 
to the public and private operations. 


406.7.1 Indoor motor fuel-dispensing facilities. Motor 
fuel-dispensing facilities located inside buildings shall 
comply with this code and NFPA 30A. 


406.7.1.1 Protection of floor openings in indoor 
motor fuel-dispensing facilities. Where motor fuel- 
dispensing facilities are located inside buildings and the 
dispensers are located above spaces within the building, 
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openings beneath dispensers shall be sealed to prevent 
the flow of leaked fuel to lower building spaces. 


406.7.1.2 Vehicle fueling pad. The vehicle shall be 
fueled on noncoated concrete or other approved paving 
material having a resistance not exceeding 1 megohm 
as determined by the methodology in CEN EN 1081. 


406.7.2 Canopies. Canopies under which fuels are 
dispensed shall have a clear, unobstructed height of not 
less than 13 feet 6 inches (4115 mm) to the lowest project- 
ing element in the vehicle drive-through area. Canopies 
and their supports over pumps shall be of noncombustible 
materials, fire-retardant-treated wood complying with 
Chapter 23, heavy timber complying with Section 2304.11 
or construction providing 1-hour fire resistance. Combus- 
tible materials used in or on a canopy shall comply with 
one of the following: 


1. Shielded from the pumps by a noncombustible ele- 
ment of the canopy, or heavy timber complying with 
Section 2304.11. 


2. Plastics covered by aluminum facing having a thick- 
ness of not less than 0.010 inch (0.30 mm) or corro- 
sion-resistant steel having a base metal thickness of 
not less than 0.016 inch (0.41 mm). The plastic shall 
have a flame spread index of 25 or less and a smoke- 
developed index of 450 or less when tested in the 
form intended for use in accordance with ASTM 
E84 or UL 723 and a self-ignition temperature of 
650°F (343°C) or greater when tested in accordance 
with ASTM 01929. 


3. Panels constructed of light-transmitting plastic mate- 
rials shall be permitted to be installed in canopies 
erected over motor vehicle fuel-dispensing station 
fuel dispensers, provided that the panels are located 
not less than 10 feet (3048 mm) from any building on 
the same /о/ and face yards or streets not less than 40 
feet (12 192 mm) in width on the other sides. The 
aggregate areas of plastics shall be not greater than 
1,000 square feet (93 m°). The maximum area of any 
individual panel shall be not greater than 100 square 
feet (9.3 m?). 


406.7.2.1 Canopies used to support gaseous hydro- 
gen systems. Canopies that are used to shelter 
dispensing operations where flammable compressed 
gases are located on the roof of the canopy shall be in 
accordance with the following: 


1, The canopy shall meet or exceed Type I construc- 
tion requirements. 


2. Operations located under canopies shall be lim- 
ited to refueling only. 


3. The canopy shall be constructed in a manner that 
prevents the accumulation of hydrogen gas. 


406.7.3 Above-ground tanks located inside buildings. 
Above-ground tanks for the storage of Class I, II and IIIA 
liquid fuels are allowed to be located in buildings. Such 
tanks shall be located in special enclosures complying 
with Section 406.7.4.1 in a liquid storage room or a /iquid 
storage warehouse complying with this chapter or shall be 
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listed and labeled as protected above-ground tanks in 
accordance with UL 2085. 


406.7.3.1 Special enclosures. Where installation of 
tanks underground is impractical, or because of prop- 
erty or building limitations, tanks for liquid motor fuels 
are allowed to be installed in buildings in special enclo- 
sures in accordance with all of the following: 


1. The special enclosure shall be liquid tight and 
vapor tight. 


2. The special enclosure shall not contain backfill. 


3. Sides, top and bottom of the special enclosure 
shall be of reinforced concrete not less than 6 
inches (152 mm) thick, with openings for inspec- 
tion through the top only. 


4. Tank connections shall be piped or closed such 
that neither vapors nor liquid can escape into the 
enclosed space between the special enclosure and 
any tanks inside the special enclosure. 


5. Means shall be provided whereby portable equip- 
ment can be employed to discharge outdoors any 
vapors that might accumulate inside the special 
enclosure should leakage occur. 


6. Tanks containing Class I, II or IIIA liquids inside 
a special enclosure shall not exceed 6,000 gallons 
(22 710 L) in individual capacity or 18,000 gal- 
lons (68 130 L) in aggregate capacity. 


7. Each tank within a special enclosure shall be sur- 
rounded by a clear space of not less than 3 feet 
(910 mm) to allow for maintenance and inspec- 
tion. 


406.7.4 Physical protection. Guard posts complying with 
Section 912.4.4 or other approved means shall be provided 
to protect above-ground tanks against impact by a motor 
vehicle unless the tank is /isted as a protected aboveground 
tank with vehicle impact protection. 


406.7.5 Secondary containment. Above-ground tanks 
shall be provided with drainage control or diking in accor- 
dance with this chapter. Drainage control and diking are 
not required for /isted secondary containment tanks. 
Secondary containment systems shall be monitored either 
visually or automatically. Enclosed secondary contain- 
ment systems shall be provided with emergency relief 
venting in accordance with Section 406.7.6.2.5. 


406.7.6 Ancillary equipment for use with flammable or 
combustible liquids. The design, fabrication, assembly, 
testing and inspection of ancillary equipment for use with 
flammable or combustible liquids shall be in accordance 
with Sections 406.7.6.1 through 406.7.6.2.6 and the other 
applicable sections of this chapter. 


406.7.6.1 Protection from damage. Piping shall be 
located such that it is protected from physical damage. 


406.7.6.2 Ancillary equipment for above-ground 
tanks for Class I, П and Ш liquids. Ancillary equip- 
ment for above-ground tanks storing Class I, II and III 
liquids shall comply with Sections 406.7.6.2.1 through 
406.7.6.2.6. 
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406.7.6.2.1 Tank openings. Tank openings for 
above-ground tanks shall be through the top only. 


406.7.6.2.2 Fill-pipe connections. The fill pipe for 
above-ground tanks shall be provided with a means 
for making a direct connection to the tank vehicle’s 
fuel-delivery hose so that the delivery of fuel is not 
exposed to the open air during the filling operation. 
Where any portion of the fill pipe exterior to the tank 
extends below the level of the top of the tank, a check 
valve shall be installed in the fill pipe not more than 
12 inches (305 mm) from the fill-hose connection. 


406.7.6.2.3 Overfill protection. Overfill protection 
shall be provided for above-ground flammable and 
combustible liquid storage tanks in accordance with 
Sections 444.4.1.5.5.7 and 444.4.1.7.5.5. 


406.7.6.2.4 Siphon prevention. An approved antisi- 
phon method shall be provided in the piping system 
to prevent flow of liquid by siphon action. 


406.7.6.2.5 Emergency relief venting. 
Aboveground storage tanks, tank compartments and 
enclosed secondary containment spaces shall be 
provided with emergency relief venting in accor- 
dance with this chapter. 


406.7.6.2.6 Spill containers. A spill container 
having a capacity of not less than 5 gallons (19 L) 
shall be provided for each fill connection. For tanks 
with a top fill connection, spill containers shall be 
noncombustible and shall be fixed to the tank and 
equipped with a manual drain valve that drains into 
the primary tank. For tanks with a remote fill connec- 
tion, a portable spill container is allowed. 


406.7.7 Hydrogen motor fuel-dispensing and genera- 
tion facilities. Hydrogen motor fuel-dispensing and 
generation facilities shall be in accordance with this code. 


406.7.7.1 Location of operations and equipment. 
Generation, compression, storage and dispensing 
equipment shall be located in accordance with Sections 
406.7.7.1.1 through 406.7.7.1.4.5. 


406.7.7.1.1 Indoor. Generation, compression, stor- 
age and dispensing equipment shall be located in 
indoor rooms or areas constructed in accordance with 
the requirements of this code, the Mechanical Code 
and NFPA 2. 


406.7.7.1.1.1 Smoking. Smoking shall be prohib- 
ited in hydrogen cutoff rooms. *No Smoking" 
signs shall be provided at all entrances to hydro- 
gen fuel gas rooms. 


406.7.7.1.2 Gaseous hydrogen storage. Storage of 
gaseous hydrogen shall be in accordance with 
Sections 440 and 445. 


406.7.7.1.3 Liquefied hydrogen storage. Storage of 
liquefied hydrogen shall be in accordance with 
Sections 440 and 445. 


406.7.7.1.4 Canopy tops. Gaseous hydrogen 
compression and storage equipment located on top of 
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motor fuel-dispensing facility canopies shall be in 
accordance with Sections 406.7.7.1.4.1 through 
406.7.7.1.4.5, Sections 440 and 445, and the 
Mechanical Code. 


406.7.7.1.4.1 Construction. Canopies shall be 
constructed in accordance with the motor fuel- 
dispensing facility canopy requirements of 
Section 406.7.2 and 406.7.2.1. 


406.7.7.1.4.2 Fire-extinguishing systems. Fuel- 
dispensing areas under canopies shall be 
equipped throughout with an approved automatic 
sprinkler system in accordance with Section 
903.3.1.1. The design of the sprinkler system 
shall be not less than that required for Extra 
Hazard Group 2 occupancies. Operation of the 
sprinkler system shall activate the emergency 
functions of Sections 406.7.7.1.4.3 апа 
406.7.7.1.4.4. 


406.7.7.1.4.3 Emergency discharge. Operation 
of the automatic sprinkler system shall activate 
an automatic emergency discharge system, which 
will discharge the hydrogen gas from the equip- 
ment on the canopy top through the vent pipe 
system. 


406.7.7.1.4.4 Emergency shutdown control. 
Operation of the automatic sprinkler system shall 
activate the emergency shutdown control. 


406.7.7.1.4.5 Signage. Approved signage having 
2-inch (51 mm) block letters shall be affixed at 
approved locations on the exterior of the canopy 
structure stating: CANOPY TOP HYDROGEN 
STORAGE. 


406.7.7.1.5 Canopies. Dispensing equipment need 
not be separated from canopies of Type I or II 
construction that are constructed in a manner that 
prevents the accumulation of hydrogen gas and in 
accordance with Section 406.7.2 and 406.7.2.1. 


406.7.8 Marine motor fuel-dispensing facilities. The 
construction of marine motor fuel-dispensing facilities 
shall be in accordance with this code and NFPA 30A. The 
storage of Class I, II or IIIA liquids at marine motor fuel- 
dispensing facilities shall be in accordance with this code. 


406.7.8.1 Storage. The storage of Class I, П ог ША 
liquids at marine motor fuel-dispensing facilities shall 
be in accordance with Sections 406.7.8.1.1 through 
406.7.8.1.3. 


406.7.8.1.1 Class I, П or ША liquid storage. Class 
I, П or ША liquids stored inside buildings used for 
marine motor fuel-dispensing facilities shall be 
stored in approved containers or portable tanks. 
Storage of Class I liquids shall not exceed 10 gallons 
(38 L). 


Exception: Storage in liquid storage rooms in 
accordance with Section 444.4.7. 
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406.7.8.1.2 Class П or ША liquid storage. Class П 
or ША liquids stored inside buildings used for 
marine motor fuel-dispensing facilities shall be 
stored in approved containers or portable tanks. 
Storage of Class II and IIIA liquids shall not exceed 
120 gallons (454 L). 


406.7.8.1.3 Heating equipment. Heating equipment 
installed in Class I, П or ША liquid storage or 


406.8.5.3 Ventilation. Where Class I liquids or LP-gas 
is stored within a building having a basement or pit 
wherein flammable vapors could accumulate, the base- 
ment or pit shall be provided with mechanical 
ventilation, in accordance with the Mechanical Code, at 
a minimum rate of 1'/, cubic feet per minute per square 
foot (cfm/f?) [0.008 m?/(s • m?)] to prevent the accu- 
mulation of flammable vapors. 


dispensing areas shall comply with this code and the 406.8.6 Repair garages for vehicles fueled by lighter- 
Mechanical Code. than-air fuels. The room, motor vehicle repair booth or 


406.8 Repair garages. Repair garages shall be constructed 
in accordance with Sections 406.2 and this section. This 
occupancy shall not include motor fuel-dispensing facilities, 
as regulated in Section 406.7. Repair garages for vehicles that 


motor vehicle repair space containing repair garage activi- 
ties for the conversion or repair of vehicles that use CNG, 
LNG, hydrogen or other lighter-than-air motor fuels shall 
be in accordance with this code. Repair garages for the 
repair of vehicles that use hydrogen fuel shall be in accor- 


use more than one type of fuel shall comply with the applica- dance with this code and NFPA 2. 


ble provisions of this section for each type of fuel used. 


406.8.1 Ventilation. Repair garages shall be mechani- 
cally ventilated in accordance with the Mechanical Code. 
The ventilation system shall be controlled at the entrance 
to the garage. 


406.8.2 Automatic sprinkler system. A repair garage 
shall be equipped with an automatic sprinkler system in 
accordance with Section 903.2.9.1. 


406.8.3 Storage of flammable and combustible liquids. 
The storage and use of flammable and combustible liquids 
in repair garages shall comply with Section 444 and 
Sections 406.8.3.1 through 406.8.3.2. 


406.8.3.1 Waste oil, motor oil and other Class ШВ 
liquids. Waste oil, motor oil and other Class IIIB 
liquids shall be stored in approved tanks or containers, 
which are allowed to be stored and dispensed from 
inside repair garages. 


406.8.3.1.1 Tank location. Tanks storing Class IIIB 
liquids in repair garages are allowed to be located at, 
below or above grade, provided that adequate drain- 
age or containment is provided. 


406.8.3.2 Spray finishing. Spray finishing with flam- 
mable or combustible liquids shall comply with this 
code. 


406.8.4 Sources of ignition. Sources of ignition shall not 
be located within 18 inches (457 mm) of the floor and 
shall comply with this code. 


406.8.4.1 Equipment. Appliances and equipment 
installed in a repair garage shall comply with the provi- 
sions of this code, the Mechanical Code and the 
Electrical Code. 


406.8.5 Below-grade areas. Pits and below-grade work 
areas in repair garages shall comply with Sections 
406.8.6.1 through 406.8.6.3. 


406.8.5.1 Construction. Pits and below-grade work 
areas shall be constructed in accordance with this code. 


406.8.5.2 Means of egress. Pits and below-grade work 
areas shall be provided with means of egress in accor- 
dance with Chapter 10. 
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Exceptions: 


1. Repair garages where work is conducted only on 
vehicles where the motor vehicle fuel tank and 
system have been defueled, and the motor vehicle 
fuel tank has been purged with nitrogen gas. 


2. Repair garages where work is not performed on 
the fuel system and is limited to exchange of 
parts and maintenance not requiring open flame 
or welding on the CNG-, LNG-, hydrogen- or 
other lighter-than-air-fueled motor vehicle. 
Movement of a subassembly on which the motor 
vehicle fuel tank remains mounted to allow 
access to other parts of the vehicle that are not a 
portion of the fuel system shall be permitted. 


3. Repair garages for hydrogen-fueled vehicles 
where work is not performed on the motor vehi- 
cle fuel tank and is limited to the exchange of 
parts and maintenance not requiring open flame 
or welding on the hydrogen-fueled vehicle. 
During the work, the entire hydrogen fuel system 
shall contain less than 400 cubic feet (11.3 т?) of 
hydrogen. 


4. Repair garages for natural-gas-fueled vehicles 
where work is not being performed on the motor 
vehicle fuel tank and is limited to the exchange of 
parts and maintenance not requiring open flame 
or welding on the natural-gas-fueled vehicle. 
During the work, the natural gas in the motor 
vehicle fuel tank shall contain a pressure of not 
more than 250 psi at 70°F (1724 kPa at 21°C). 


406.8.6.1 Repair garages used for the repair of 
hydrogen-fueled vehicles. Repair garages used for the 
repair of hydrogen-fueled vehicles shall be provided 
with an approved exhaust ventilation system in accor- 
dance with the Mechanical Code and Chapter 6 of 
NFPA 2. 


406.8.6.2 Motor vehicle repair rooms. Motor vehicle 
repair rooms shall be enclosed with not less than 1-hour 
fire barriers constructed in accordance with Section 
707, or horizontal assemblies constructed in accordance 
with Section 711, or both, with I-hour-rated opening 
protectives. 
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1 406.8.6.3 Motor vehicle repair booths. The design 
ым апа construction of motor vehicle repair booths shall be 
in accordance with Sections 406.8.8.1 through 

406.8.8.4. 


406.8.6.3.1 Construction. Motor vehicle repair 
booths shall be constructed of approved noncombus- 
tible materials. Where walls or ceiling assemblies are 
constructed of sheet metal, single-skin assemblies 
shall be not thinner than 0.0478 inch (18 gage) (1.2 
mm) and each sheet of double-skin assemblies shall 
be not thinner than 0.0359 inch (20 gage) (0.9 mm). 
Structural sections of motor vehicle repair booths 
shall be sealed in an approved manner. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 406.8.6.3.2 Surfaces. The interior surfaces of motor 
| vehicle repair booths shall be constructed to permit 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


the free passage of exhaust air from all parts of the 
interior. 


406.8.6.3.3 Means of egress. Means of egress shall 
be provided in accordance with Chapter 10. 


Exception: Means of egress doors from preman- 
ufactured motor vehicle repair booths shall be not 
less than 30 inches (762 mm) in width by 80 
inches (2032 mm) in height. 


406.8.6.3.4 Clear space. Motor vehicle repair booths 

shall be installed so that all parts of the booth provide 

ready access for cleaning. A clear area of not less 
ДЕА than 3 feet (914 mm) wide shall be provided on all 
Y sides of the motor vehicle repair booth. 


Exceptions: 


1. This requirement shall not prohibit locating 
a motor vehicle repair booth closer than 3 
feet (914 mm) to or directly against an inte- 
rior partition, wall or floor/ceiling assem- 
bly that has a fire-resistance rating of not 
less than 1 hour, provided that the motor 
vehicle repair booth can be adequately 
maintained and cleaned. 


| 

| 

| 

| 

| 

| 

| 

| 2. This requirement shall not prohibit locating 

| a motor vehicle repair booth closer than 3 

| feet (914 mm) to an exterior wall ог a roof 
assembly, provided that the wall or roof is 

| constructed of noncombustible material 

| and the motor vehicle repair booth can be 

| adequately maintained and cleaned. 

| 

| 

| 

| 

| 

| 

| 


406.8.6.4 Motor vehicle repair spaces. Where such 
spaces are not separately enclosed, noncombustible 
spray curtains shall be provided to restrict the spread of 
flammable gases. 


406.8.6.5 Fire protection. Motor vehicle repair booths 
or spaces installed in a room or area protected by an 
automatic sprinkler system shall have the protection 
extended to include the inside of the motor vehicle 


used for the repair of CNG, LNG or other lighter-than- 


repair booth or space. 
б 406.8.6.6 Exhaust ventilation system. Repair garages 
; air motor fuels other than hydrogen shall be provided 
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with an approved mechanical ventilation system. The 
mechanical exhaust ventilation system shall be in 
accordance with the Mechanical Code. 


406.8.6.7 Gas detection system. Repair garages used 
for repair of vehicles fueled by nonodorized gases 
including but not limited to hydrogen and nonodorized 
LNG, shall be provided with a gas detection system that 
complies with Section 916. The gas detection system 
shall be designed to detect leakage of nonodorized 
gaseous fuel. Where lubrication or chassis service pits 
are provided in garages used for repairing nonodorized 
LNG-fueled vehicles, gas sensors shall be provided in 
such pits. 


406.8.6.7.1 System activation. Activation of a gas 
detection alarm shall result in all of the following: 


1. Initiation of distinct audible and visual alarm 
signals in the repair garage, where the venti- 
lation system is interlocked with gas detec- 
tion. 


2. Deactivation of all heating systems located in 
the repair garage. 


3. Activation of the mechanical ventilation sys- 
tem, where the system is interlocked with gas 
detection. 


406.8.6.7.2 Failure of the gas detection system. 
Failure of the gas detection system shall automati- 
cally deactivate the heating system, activate the 
mechanical ventilation system where the system is 
interlocked with the gas detection system, and cause 
a trouble signal to sound at an approved location. 


406.8.6.8 Classified electrical area. Areas within 18 
inches (450 mm) of a ceiling within a motor vehicle 
repair room or motor vehicle repair booth shall be 
designed and installed in accordance with the require- 
ments for Class I, Division 2 classified locations, as set 
forth in the Electrical Code. 


Exceptions: 


1. Rooms with exhaust ventilation of not less 
than 1 cubic foot per minute per square foot 
(0.3 m'/min/m?) of floor area, with suction 
taken from a point within 18 inches (450 mm) 
of the highest point in the ceiling in repair 
garages for vehicles that use CNG, liquefied 
natural gas (LNG) or other lighter-than-air 
motor fuels. 


2. Rooms used for the repair of hydrogen-fueled 
vehicles that have an approved exhaust venti- 
lation system in accordance with the Mechani- 
cal Code and Chapter 6 of NFPA 2. 


SECTION 407 
GROUP 1-2 


407.1 General. Occupancies in Group I-2 shall comply with 
the provisions of Sections 407.1 through 407.11 and other 
applicable provisions of this code. 
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407.2 Corridors continuity and separation. Corridors in 
occupancies in Group I-2 shall be continuous to the exits and 
shall be separated from other areas in accordance with 
Section 407.3 except spaces conforming to Sections 407.2.1 
through 407.2.6. 


407.2.1 Waiting and similar areas. Waiting areas, 
public-use areas or group meeting spaces constructed as 
required for corridors shall be permitted to be open to a 
corridor, only where all of the following criteria are met: 


1. The spaces are not occupied as care recipient’s 
sleeping rooms, treatment rooms, incidental uses in 
accordance with Section 509, or hazardous uses. 


2. The open space is protected by an automatic fire 
detection system installed in accordance with Sec- 
tion 907. 


3. The corridors onto which the spaces open, in the 
same smoke compartment, are protected by an auto- 
matic fire detection system installed in accordance 
with Section 907, or the smoke compartment in 
which the spaces are located is equipped throughout 
with quick-response sprinklers in accordance with 
Section 903.3.2. 


4. The space is arranged so as not to obstruct access to 
the required exits. 


407.2.2 Care providers’ stations. Spaces for care provid- 
ers’, supervisory staff, doctors’ and nurses’ charting, 
communications and related clerical areas shall be permit- 
ted to be open to the corridor, where such spaces are 
constructed as required for corridors. 


407.2.3 Psychiatric treatment areas. Areas wherein 
psychiatric care recipients who are incapable of self-pres- 
ervation are housed, or group meeting or multipurpose 
therapeutic spaces other than incidental uses in accordance 
with Section 509, under continuous supervision by facility 
staff, shall be permitted to be open to the corridor, where 
the following criteria are met: 


1. Each area does not exceed 1,500 square feet (140 
m’). 

2. The area is located to permit supervision by the 
facility staff. 

3. The area is arranged so as not to obstruct any access 
to the required exits. 

4. The area is equipped with an automatic fire detec- 
tion system installed in accordance with Section 
907.2. 

5. Not more than one such space is permitted in any 
one smoke compartment. 


6. The walls and ceilings of the space are constructed 
as required for corridors. 


407.2.4 Gift shops. Gift shops and associated storage that 
are less than 500 square feet (455 п?) in area shall be 
permitted to be open to the corridor where such spaces are 
constructed as required for corridors. 


407.2.5 Nursing home housing units. In Group I-2, 
Condition 1 occupancies, in areas where nursing home 
residents are housed, shared living spaces, group meeting 
or multipurpose therapeutic spaces shall be permitted to be 
open to the corridor, where all of the following criteria are 
met: 


1. The walls and ceilings of the space are constructed 
as required for corridors. 


2. The spaces are not occupied as resident sleeping 
rooms, treatment rooms, incidental uses in accor- 
dance with Section 509, or hazardous uses. 


3. The open space is protected by an automatic fire 
detection system installed in accordance with Sec- 
tion 907. 


4. The corridors onto which the spaces open, in the 
same smoke compartment, are protected by an auto- 
matic fire detection system installed in accordance 
with Section 907, or the smoke compartment in 
which the spaces are located is equipped throughout 
with quick-response sprinklers in accordance with 
Section 903.3.2. 


5. The space is arranged so as not to obstruct access to 
the required exits. 


407.2.6 Nursing home cooking facilities. In Group 1-2, 
Condition 1 occupancies, rooms or spaces that contain a 
cooking facility with domestic cooking appliances shall be 
permitted to be open to the corridor where all of the 
following criteria are met: 


1. The number of care recipients housed in the smoke 
compartment shall not be greater than 30. 


2. The number of care recipients served by the cooking 
facility shall not be greater than 30. 


3. Not more than one cooking facility area shall be per- 
mitted in a smoke compartment. 


4. The corridor shall be a clearly identified space 
delineated by construction or floor pattern, material 
or color. 


5. The space containing the domestic cooking facility 
shall be arranged so as not to obstruct access to the 
required exit. 


6. The cooking appliance shall comply with Section 
407.2.7. 


407.2.7 Domestic cooking appliances. In Group I-2 occu- 
pancies, installation of cooking appliances used in 
domestic cooking facilities shall comply with all of the 
following: 


1. The types of cooking appliances permitted shall be 
limited to ovens, cooktops, ranges, warmers and 
microwaves. 


2. Domestic cooking hoods installed and constructed 
in accordance with Section 505 of the Mechanical 
Code shall be provided over cooktops and ranges. 


3. Cooktops and ranges shall be protected in accor- 
dance with Section 904.14. 
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4. A shut-off for the fuel and electrical power supply to 
the cooking equipment shall be provided in a loca- 
tion to which only staff has access. 


5. A timer shall be provided that automatically deacti- 
vates the cooking appliances within a period of not 
more than 120 minutes. 


Exceptions: 


1. Cooktops and ranges located within smoke com- 
partments with no patient sleeping or patient care 
areas are not required to comply with this section. 


2. Cooktops and ranges used for care recipient train- 
ing or nutritional counseling are not required to 
comply with Item 3 of this section. 


407.3 Corridor wall construction. Corridor walls shall be 
constructed as smoke partitions in accordance with Section 
710. 


407.3.1 Corridor doors. Corridor doors, other than those 
in a wall required to be rated by Section 509.4 or for the 
enclosure of a vertical opening or an exit, shall not have а 
required fire protection rating and shall not be required to 
be equipped with self-closing or automatic-closing 
devices, but shall provide an effective barrier to limit the 
transfer of smoke and shall be equipped with positive 
latching. Roller latches are not permitted. Other doors 
shall conform to Section 716. 


407.3.1.1 Door construction. Doors in corridors not 
required to have a fire protection rating shall comply 
with the following: 


1. Solid doors shall have close-fitting operational 
tolerances, head and jamb stops. 


2. Dutch-style doors shall have an astragal, rabbet 
or bevel at the meeting edges of the upper and 
lower door sections. Both the upper and lower 
door sections shall have latching hardware. 
Dutch-style doors shall have hardware that con- 
nects the upper and lower sections to function as 
a single leaf. 


3. To provide makeup air for exhaust systems in 
accordance with Section 1020.6, Exception 1, 
doors are permitted to have louvers or to have a 
clearance between the bottom of the door and the 
floor surface that is ?/, inch (19.1 mm) maximum. 


407.4 Means of egress. Group I-2 occupancies shall be 
provided with means of egress complying with Chapter 10 
and Sections 407.4.1 through 407.4.4. 
407.4.1 Direct access to a corridor. Habitable rooms in 
Group I-2 occupancies shall have an exit access door lead- 
ing directly to a corridor. 
Exceptions: 
1. Rooms with exit doors opening directly to the 
outside at ground level. 


2. Rooms arranged as care suites complying with 
Section 407.4.4. 
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407.4.1.1 Locking devices. Locking devices that 
restrict access to a care recipient's room from the corri- 
dor and that are operable only by staff from the corridor 
side shall not restrict the means of egress from the care 
recipient's room. 


Exceptions: 


1. This section shall not apply to rooms in psy- 
chiatric treatment and similar care areas. 


2. Locking arrangements in accordance with 
Section 1010.2.14. 


407.4.2 Distance of travel. The distance of travel between 
any point in a Group 1-2 occupancy sleeping room, not 
located in a care suite, and an exit access door in that room 
shall be not greater than 50 feet (15 240 mm). 


407.4.3 Projections in nursing home corridors. In 
Group 1-2, Condition 1 occupancies, where the corridor 
width is not less than 96 inches (2440 mm), projections 
shall be permitted for furniture where all of the following 
criteria are met: 


1. The furniture is attached to the floor or to the wall. 


2. The furniture does not reduce the clear width of the 
corridor to less than 72 inches (1830 mm) except 
where other encroachments are permitted in accor- 
dance with Section 1005.7. 


3. The furniture is positioned on only one side of the 
corridor. 


4. Each arrangement of furniture is 50 square feet (4.6 
m?) maximum in area. 


5. Furniture arrangements are separated by 10 feet 
(3048 mm) minimum. 


6. Placement of furniture is considered as part of the 
fire and safety plans in accordance with Section 
1002.2. 


407.4.4 Group 1-2 care suites. Care suites in Group 1-2 
shall comply with Sections 407.4.4.1 through 407.4.4.4 
and either Section 407.4.4.5 or 407.4.4.6. 


407.4.4.1 Exit access through care suites. Exit access 
from all other portions of a building not classified as a 
care suite shall not pass through a care suite. 


407.4.4.2 Separation. Care suites shall be separated 
from other portions of the building, including other 
care suites, by a smoke partition complying with 
Section 710. 


407.4.4.3 Access to corridor. Every care suite shall 
have a door leading directly to an exit access corridor 
or horizontal exit. Movement from habitable rooms 
within a care suite shall not require more than 100 feet 
(30 480 mm) of travel within the care suite to a door 
leading to the exit access corridor or horizontal exit. 
Where a care suite is required to have more than one 
exit access door by Section 407.4.4.5.2 or 407.4.4.6.2, 
the additional door shall lead directly to an exit access 
corridor, exit or an adjacent suite. 
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407.4.4.4 Doors within care suites. Doors in care 
suites serving habitable rooms shall be permitted to 
comply with one of the following: 


1. Manually operated horizontal sliding doors per- 
mitted in accordance with Exception 9 to Section 
1010.1.2. 


2. Power-operated doors permitted in accordance 
with Section 1010.1.2, Exception 7. 


3. Means of egress doors complying with Section 
1010. 


407.4.4.5 Care suites containing sleeping room 
areas. Sleeping rooms shall be permitted to be grouped 
into care suites where one of the following criteria is 
met: 


1. The care suite is not used as an exit access for 
more than eight care recipient beds. 


2. The arrangement of the care suite allows for 
direct and constant visual supervision into the 
sleeping rooms by care providers. 


3. An automatic smoke detection system is pro- 
vided in the sleeping rooms and installed in 
accordance with NFPA 72. 


407.4.4.5.1 Area. Care suites containing sleeping 
rooms shall be not greater than 7,500 square feet (696 
т?) in area. 


Exception: Care suites containing sleeping 
rooms shall be permitted to be not greater than 
10,000 square feet (929 т?) in area where ап 
automatic smoke detection system is provided 
throughout the care suite and installed in accor- 
dance with NFPA 72. 


407.4.4.5.2 Exit access. Any sleeping room, or any 
care suite that contains sleeping rooms, of more than 
1,000 square feet (93 т?) shall have not fewer than 
two exit access doors from the care suite located in 
accordance with Section 1007. 


407.4.4.6 Care suites not containing sleeping rooms. 
Areas not containing sleeping rooms, but only treat- 
ment areas and the associated rooms, spaces or 
circulation space, shall be permitted to be grouped into 
care suites and shall conform to the limitations in 
Sections 407.4.4.6.1 and 407.4.4.6.2. 


407.4.4.6.1 Area. Care suites of rooms, other than 
sleeping rooms, shall have an area not greater than 
12,500 square feet (1161 m°). 


Exception: Care suites not containing sleeping 
rooms shall be permitted to be not greater than 
15,000 square feet (1394 т?) in area where an 
automatic smoke detection system is provided 
throughout the care suite in accordance with 
Section 907, 


407.4.4.6.2 Exit access. Care suites, other than 
sleeping rooms, with an area of more than 2,500 
square feet (232 т?) shall have not fewer than two 


exit access doors from the care suite located in accor- 
dance with Section 1007. 


407.5 Smoke barriers. Smoke barriers shall be provided to 
subdivide every story used by persons receiving care, treat- 
ment or sleeping into not fewer than two smoke 
compartments. Smoke barriers shall be provided to subdivide 
other stories with an occupant load of 50 or more persons, 
into not fewer than two smoke compartments. The smoke 
barrier shall be in accordance with Section 709. 


407.5.1 Smoke compartment size. Stories shall be 
divided into smoke compartments with an area of not more 
than 22,500 square feet (2092 п?) in Group 1-2 
occupancies. 


Exceptions: 


1. A smoke compartment in Group I-2, Condition 2 
is permitted to have an area of not more than 
40,000 square feet (3716 т?) provided that all 
patient sleeping rooms within that smoke com- 
partment are configured for single patient occu- 
pancy and any suite within the smoke 
compartment complies with Section 407.4.4. 


2. A smoke compartment in Group 1-2, Condition 2 
without patient sleeping rooms is permitted to 
have an area of not more than 40,000 square feet 
(3716 m?). 


407.5.2 Exit access travel distance. The distance of travel 
from any point in a smoke compartment to a smoke barrier 
door shall be not greater than 200 feet (60 960 mm). 


407.5.3 Refuge area. Refuge areas shall be provided 
within each smoke compartment. The size of the refuge 
area shall accommodate the occupants and care recipients 
from the adjoining smoke compartment. Where a smoke 
compartment is adjoined by two or more smoke compart- 
ments, the minimum area of the refuge area shall 
accommodate the largest occupant load of the adjoining 
compartments. The size of the refuge area shall provide 
the following: 


1. Not less than 30 net square feet (2.8 т?) for each 
care recipient confined to bed or stretcher. 


2. Not less than 6 square feet (0.56 т?) for each ambu- 
latory care recipient not confined to bed or stretcher 
and for other occupants. 


Areas or spaces permitted to be included in the calcula- 
tion of refuge area are corridors, sleeping areas, treatment 
rooms, lounge or dining areas and other low-hazard areas. 


407.5.4 Independent egress. A means of egress shall be 
provided from each smoke compartment created by smoke 
barriers without having to return through the smoke 
compartment from which means of egress originated. 
Smoke compartments that do not contain an exit shall be 
provided with direct access to not less than two adjacent 
smoke compartments. 


407.5.5 Horizontal assemblies. Horizontal assemblies 
supporting smoke barriers required by this section shall be 
designed to resist the movement of smoke. Elevator 
lobbies shall be in accordance with Section 3006.2. 
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407.6 Automatic-closing doors. Automatic-closing doors 
with hold-open devices shall comply with Sections 709.5 and 
716.2. 


407.6.1 Activation of automatic-closing doors. Auto- 
matic-closing doors on hold-open devices in accordance 
with Section 716.2.6.6 shall also close upon activation of a 
fire alarm system, an automatic sprinkler system, or both. 
The automatic release of the hold-open device on one door 
shall release all such doors within the same smoke 
compartment. 


407.7 Automatic sprinkler system. Smoke compartments 
containing sleeping rooms shall be equipped throughout with 
an automatic sprinkler system in accordance with Sections 
903.3.1.1 and 903.3.2. 


407.8 Fire alarm system. A fire alarm system shall be 
provided in accordance with Section 907.2.6. 


407.9 Automatic fire detection. Corridors in Group 1-2, 
Condition 1 occupancies and spaces permitted to be open to 
the corridors by Section 407.2 shall be equipped with an 
automatic fire detection system. 


Group I-2, Condition 2 occupancies shall be equipped 
with smoke detection as required in Section 407.2. 


Exceptions: 


1. Corridor smoke detection is not required where 
sleeping rooms are provided with smoke detectors 
that comply with UL 268. Such detectors shall pro- 
vide a visual display on the corridor side of each 
sleeping room and an audible and visual alarm at the 
care provider’s station attending each unit. 


2. Corridor smoke detection is not required where 
sleeping room doors are equipped with automatic 
door-closing devices with integral smoke detectors 
on the unit sides installed in accordance with their 
listing, provided that the integral detectors perform 
the required alerting function. 


407.10 Secured yards. Grounds are permitted to be fenced 
and gates therein are permitted to be equipped with locks, 
provided that safe dispersal areas having 30 net square feet 
(2.8 т?) for bed and stretcher care recipients and 6 net square 
feet (0.56 т?) for ambulatory care recipients and other occu- 
pants are located between the building and the fence. Such 
provided safe dispersal areas shall be located not less than 50 
feet (15 240 mm) from the building they serve. 


407.11 Electrical systems. In Group I-2 occupancies, the 
essential electrical system for electrical components, equip- 
ment and systems shall be designed and constructed in 
accordance with the provisions of Chapter 27 and NFPA 99. 


407.12 Emergency and standby power. Automatic emer- 
gency power and/or standby power supplies shall be provided 
for all health care facilities, as defined in NFPA 99. The 
approved alternative power supply shall maintain operating 
energy to the facility for a period of not less than 90 minutes. 
Emergency and standby power supplies shall be installed as 
required in the Electrical Code and in accordance with NFPA 
99. 
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SECTION 408 
GROUP 1-3 


408.1 General. Occupancies in Group I-3 shall comply with 
the provisions of Sections 408.1 through 408.11 and other 
applicable provisions of this code (see Section 308.5). 


408.2 Other occupancies. Buildings or portions of buildings 
in Group I-3 occupancies where security operations necessi- 
tate the locking of required means of egress shall be 
permitted to be classified as a different occupancy. Occupan- 
cies classified as other than Group I-3 shall meet the 
applicable requirements of this code for that occupancy 
where provisions are made for the release of occupants at all 
times. 


Where security operations necessitate the locking of 
required means of egress, as allowed in Occupancy Condi- 
tions 2, 3, 4 and 5, provisions shall be made for the release of 
occupants at all times. 


Means of egress from detention and correctional occupan- 
cies that traverse other use areas shall, as a minimum, con- 
form to requirements for detention and correctional 
occupancies. 


Exception: It is permissible to exit through a horizontal 
exit into other contiguous occupancies that do not conform 
to detention and correctional occupancy egress provisions 
but that do comply with requirements set forth in the 
appropriate occupancy, as long as the occupancy is not a 
Group H use. 


408.3 Means of egress. Except as modified or as provided 
for in this section, the means of egress provisions of Chapter 
10 shall apply. 


408.3.1 Door width. Doors to resident s/eeping units shall 
have a clear width of not less than 28 inches (711 mm), 


408.3.2 Sliding doors. Where doors in a means of egress 
are of the horizontal-sliding type, the force to slide the 
door to its fully open position shall be not greater than 50 
pounds (220 N) with a perpendicular force against the 
door of 50 pounds (220 М). 


408.3.3 Guard tower doors. A hatch or trap door not less 
than 16 square feet (610 m?) in area through the floor and 
having dimensions of not less than 2 feet (610 mm) in any 
direction shall be permitted to be used as a portion of the 
means of egress from guard towers. 


408.3.4 Spiral stairways. Spiral stairways that conform 
to the requirements of Section 1011.10 are permitted for 
access to and between staff locations. 


408.3.5 Ship’s ladders. Ship’s ladders shall be permitted 
for egress from control rooms or elevated facility observa- 
tion rooms in accordance with Section 1011.15. 


408.3.6 Exit discharge. Exits are permitted to discharge 
into a fenced or walled courtyard. Enclosed yards or 
courts shall be of a size to accommodate all occupants, be 
located not less than 50 feet (15 240 mm) from the build- 
ing and have an area of not less than 15 square feet (1.4 
m?) per person. 
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408.3.7 Sallyports. А sallyport shall be permitted іп a 
means of egress where there are provisions for continuous 
and unobstructed passage through the sa//yport during an 
emergency egress condition. 


408.3.8 Interior exit stairway and ramp construction. 
One interior exit stairway or ramp in each building shall 
be permitted to have glazing installed in doors and interior 
walls at each landing level providing access to the interior 
exit stairway or ramp, provided that the following condi- 
tions are met: 


1. The interior exit stairway or ramp shall not serve 
more than four floor levels. 


2. Exit doors shall be not less than */,-hour fire door 
assemblies complying with Section 716. 


3. The total area of glazing at each floor level shall not 
exceed 5,000 square inches (3.2 т?) and individual 
panels of glazing shall not exceed 1,296 square 
inches (0.84 m?). 


4. The glazing shall be protected on both sides by an 
automatic sprinkler system. The sprinkler system 
shall be designed to wet completely the entire sur- 
face of any glazing affected by fire when actuated. 


5. The glazing shall be in a gasketed frame and 
installed in such a manner that the framing system 
will deflect without breaking (loading) the glass 
before the sprinkler system operates. 


6. Obstructions, such as curtain rods, drapery traverse 
rods, curtains, drapes or similar materials shall not 
be installed between the automatic sprinklers and 
the glazing. 


408.3.9 Cell tier exits. Exits shall be provided from cell 
tiers in accordance with Sections 408.3.9.1 through 
408.3.9.3. 


408.3.9.1 Cell tiers above the first level. Two exits are 
required from the cell tier above the first level if the 
occupant load exceeds 10. 


408.3.9.2 Cell tiers above the second floor. Two exits 
are required from cell tiers above the second level. 


408.3.9.3 Cell tier exit balconies. Cell tier exit balco- 
nies may not have any dead end exceeding 20 feet 
(6096 mm) in length. 


408.4 Locks. Egress doors are permitted to be locked in 
accordance with the applicable use condition. Doors from a 
refuge area to the outside are permitted to be locked with a 
key in lieu of locking methods described in Section 408.4.1. 
The keys to unlock the exterior doors shall be available at all 
times and the locks shall be operable from both sides of the 
door. 


408.4.1 Remote release. Remote release of locks on doors 
in a means of egress shall be provided with reliable means 
of operation, remote from the resident living areas, to 
release locks on all required doors. In Occupancy Condi- 
tion 3 or 4, the arrangement, accessibility and security of 
the release mechanisms required for egress shall be such 
that with the minimum available staff at any time, the lock 
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mechanisms are capable of being released within 2 
minutes. 


Exception: Provisions for remote locking and unlock- 
ing of occupied rooms in Occupancy Condition 4 are 
not required provided that not more than 10 locks are 
necessary to be unlocked in order to move occupants 
from one smoke compartment to a refuge area within 3 
minutes. The opening of necessary locks shall be 
accomplished with not more than two separate keys. 


408.4.2 Power-operated doors and locks. Power-oper- 
ated sliding doors or power-operated locks for swinging 
doors shall be operable by a manual release mechanism at 
the door. Emergency power shall be provided for the doors 
and locks in accordance with Section 2702. 


Exceptions: 


1. Emergency power is not required in facilities 
with 10 or fewer locks complying with the excep- 
tion to Section 408.4.1. 


2. Emergency power is not required where remote 
mechanical operating releases are provided. 


408.4.3 Redundant operation. Remote release, mechani- 
cally operated sliding doors or remote release, 
mechanically operated locks shall be provided with a 
mechanically operated release mechanism at each door, or 
shall be provided with a redundant remote release control. 


408.4.4 Relock capability. Doors remotely unlocked 
under emergency conditions shall not automatically relock 
when closed unless specific action is taken at the remote 
location to enable doors to relock. 


408.5 Protection of vertical openings. Any vertical opening 
shall be protected by a shaft enclosure in accordance with 
Section 713, or shall be in accordance with Section 408.5. 1. 


408.5.1 Floor openings. Openings in floors within a hous- 
ing unit are permitted without a shaft enclosure, provided 
that all of the following conditions are met: 


1. The entire normally occupied areas so intercon- 
nected are open and unobstructed so as to enable 
observation of the areas by supervisory personnel. 


2. Means of egress capacity is sufficient for all occu- 
pants from all interconnected cell tiers and areas. 


3. The height difference between the floor levels of the 
highest and lowest cell tiers shall not exceed 23 feet 
(7010 mm). 


4. Egress from any portion of the cell tier to an exit or 
exit access door shall not require travel on more than 
one additional floor level within the housing unit. 


408.5.2 Shaft openings in communicating floor levels. 
Where a floor opening is permitted between communicat- 
ing floor levels of a housing unit in accordance with 
Section 408.5.1, plumbing chases serving vertically 
stacked individual cells contained with the housing unit 
shall be permitted without a shaft enclosure. 


408.6 Smoke barrier. Occupancies in Group I-3 shall have 
smoke barriers complying with Sections 408.6 and 709 to 
divide every story occupied by residents for sleeping, or any 
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other story having an occupant load of 50 or more persons, 
into not fewer than two smoke compartments. 


Exception: Spaces having a direct exit to one of the 
following, provided that the locking arrangement of the 
doors involved complies with the requirements for doors 
at the smoke barrier for the use condition involved: 


1. A public way. 


2. A building separated from the resident housing area 
by a 2-hour fire-resistance-rated assembly or 50 feet 
(15 240 mm) of open space. 


3. A secured yard or court having a holding space 50 
feet (15 240 mm) from the housing area that pro- 
vides 6 square feet (0.56 m?) or more of refuge area 
per occupant, including residents, staff and visitors. 


408.6.1 Smoke compartments. The number of residents 
in any smoke compartment shall be not more than 200. 
The distance of travel to a door in a smoke barrier from 
any room door required as exit access shall be not greater 
than 150 feet (45 720 mm). The distance of travel to a door 
in a smoke barrier from any point in a room shall be not 
greater than 200 feet (60 960 mm). 


408.6.2 Refuge area. Not less than 6 net square feet (0.56 
т?) per occupant shall be provided on each side of each 
smoke barrier for the total number of occupants in adjoin- 
ing smoke compartments. This space shall be readily 
available wherever the occupants are moved across the 
smoke barrier in a fire emergency. 


408.6.3 Independent egress. A means of egress shall be 
provided from each smoke compartment created by smoke 
barriers without having to return through the smoke 
compartment from which means of egress originates. 


408.7 Security glazing. In occupancies in Group I-3, 
windows and doors in 1-һош fire barriers constructed in 
accordance with Section 707, fire partitions constructed in 
accordance with Section 708 and smoke barriers constructed 
in accordance with Section 709 shall be permitted to have 
security glazing installed provided that the following condi- 
tions are met. 


1. Individual panels of glazing shall not exceed 1,296 
square inches (0.84 m?). 


2. The glazing shall be protected on both sides by an auto- 
matic sprinkler system. The sprinkler system shall be 
designed to, when actuated, wet completely the entire 
surface of any glazing affected by fire. 


3. The glazing shall be in a gasketed frame and installed 
in such a manner that the framing system will deflect 
without breaking (loading) the glass before the sprin- 
kler system operates. 


4. Obstructions, such as curtain rods, drapery traverse rods, 
curtains, drapes or similar materials shall not be installed 
between the automatic sprinklers and the glazing. 


408.8 Subdivision of resident housing areas. Sleeping areas 
and any contiguous day room, group activity space or other 
common spaces where residents are housed shall be separated 
from other spaces in accordance with Sections 408.8.1 
through 408.8.4. 
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408.8.1 Occupancy Conditions 3 and 4. Each sleeping 
area in Occupancy Conditions 3 and 4 shall be separated 
from the adjacent common spaces by a smoke-tight parti- 
tion where the distance of travel from the sleeping area 
through the common space to the corridor exceeds 50 feet 
(15 240 mm). 


408.8.2 Occupancy Condition 5. Each sleeping area іп 
Occupancy Condition 5 shall be separated from adjacent 
sleeping areas, corridors and common spaces by a 
smoke-tight partition. Additionally, common spaces shall 
be separated from the corridor by a smoke-tight 
partition. 


408.8.3 Openings in room face. The aggregate area of 
openings in a solid sleeping room face in Occupancy 
Conditions 2, 3, 4 and 5 shall not exceed 120 square 
inches (0.77 m°). The aggregate area shall include all 
openings including door undercuts, food passes and 
grilles. Openings shall be not more than 36 inches (914 
mm) above the floor. In Occupancy Condition 5, the open- 
ings shall be closeable from the room side. 


408.8.4 Smoke-tight doors. Doors in openings in parti- 
tions required to be smoke tight by Section 408.8 shall be 
substantial doors, of construction that will resist the 
passage of smoke. Latches and door closures are not 
required on cell doors. 


408.9 Fire alarm system. A fire alarm system shall be 
provided in accordance with Section 907.2.6.3. 


408.10 Automatic sprinkler system. Group I-3 occupancies 
shall be equipped throughout with an automatic sprinkler 
system in accordance with Section 903.2.6. 


408.11 Emergency ventilation. Group I-3 resident housing 
areas shall be equipped with smoke and heat venting by one 
of the following: 


1. A manually operated mechanical system capable of not 
less than six air changes per hour of exhaust with 
mechanical or natural makeup air. 


2. Roof vents capable of being manually operated, 
installed in accordance with their /isting and Section 
910.3.2. The center-to-center spacing between vents 
shall be not more 100 feet (45 720 mm) and the venting 
ratio of effective area of vent openings to floor area 
shall be 1:150. 


SECTION 409 
MOTION PICTURE PROJECTION ROOMS 


409.1 General. The provisions of Sections 409.1 through 
409.5 shall apply to rooms in which ribbon-type cellulose 
acetate or other safety film is utilized in conjunction with 
electric arc, xenon or other light-source projection equipment 
that develops hazardous gases, dust or radiation. Where cellu- 
lose nitrate film is utilized or stored, such rooms shall comply 
with NFPA 40. 


409.1.1 Projection room required. Every motion picture 
machine projecting film as mentioned within the scope of 
this section shall be enclosed in a projection room. Appurte- 
nant electrical equipment, such as rheostats, transformers 
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and generators, shall be within the projection room or in an 
adjacent room of equivalent construction. 


409.2 Construction of projection rooms. Every projection 
room shall be of permanent construction consistent with the 
construction requirements for the type of building in which 
the projection room is located. Openings are not required to 
be protected. 


The room shall have a floor area of not less than 80 square 
feet (7.44 т?) for a single machine and not less than 40 square 
feet (3.7 m?) for each additional machine. Each motion picture 
projector, floodlight, spotlight or similar piece of equipment 
shall have a clear working space of not less than 30 inches by 
30 inches (762 mm by 762 mm) on each side and at the rear 
thereof, but only one such space shall be required between two 
adjacent projectors. The projection room and the rooms appur- 
tenant thereto shall have a ceiling height of not less than 7 feet 
6 inches (2286 mm). The aggregate of openings for projection 
equipment shall not exceed 25 percent of the area of the wall 
between the projection room and the auditorium. Openings 
shall be provided with glass or other approved material, so as 
to close completely the opening. 


409.3 Projection room and equipment ventilation. Ventila- 
tion shall be provided in accordance with the Mechanical 
Code. 


409.3.1 Supply air. Each projection room shall be provided 
with adequate air supply inlets so arranged as to provide 
well-distributed air throughout the room. Air inlet ducts shall 
provide an amount of air equivalent to the amount of air 
being exhausted by projection equipment. Air is permitted to 
be taken from the outside; from adjacent spaces within the 
building, provided that the volume and infiltration rate are 
sufficient; or from the building air-conditioning system, 
provided that it is so arranged as to provide sufficient air 
when other systems are not in operation. 


409.3.2 Exhaust air. Projection rooms are permitted to be 
exhausted through the lamp exhaust system. The lamp 
exhaust system shall be positively interconnected with the 
lamp so that the lamp will not operate unless there is the 
required airflow. Exhaust air ducts shall terminate at the 
exterior of the building in such a location that the exhaust 
air cannot be readily recirculated into any air supply 
system. The projection room ventilation system is permit- 
ted to also serve appurtenant rooms, such as the generator 
and rewind rooms. 


409.3.3 Projection machines. Each projection machine 
shall be provided with an exhaust duct that will draw air 
from each lamp and exhaust it directly to the outside of the 
building. The lamp exhaust is permitted to serve to 
exhaust air from the projection room to provide room air 
circulation. Such ducts shall be of rigid materials, except 
for a flexible connector approved for the purpose. The 
projection lamp or projection room exhaust system, or 
both, is permitted to be combined but shall not be inter- 
connected with any other exhaust or return system, or 
both, within the building. 


409.4 Lighting control. Provisions shall be made for control 
of the auditorium lighting and the means of egress lighting 
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systems of theaters from inside the projection room and from 
not less than one other convenient point in the building. 


409.5 Miscellaneous equipment. Each projection room shall 
be provided with rewind and film storage facilities. 


SECTION 410 
STAGES, PLATFORMS AND 
TECHNICAL PRODUCTION AREAS 


410.1 Applicability. The provisions of Sections 410.1 
through 410.7 shall apply to all parts of buildings and struc- 
tures that contain stages or platforms апі similar 
appurtenances as herein defined. 


410.2 Stages. Stage construction shall comply with Sections 
410.2.1 through 410.2.7. 


410.2.1 Stage construction. Stages shall be constructed of 
materials as required for floors for the type of construction 
of the building in which such stages are located. 


Exception: Stages need not be constructed of the same 
materials as required for the type of construction 
provided that the construction complies with one of the 
following: 


l. Stages of Type II-B or IV construction with a 
nominal 2-inch (51 mm) wood deck, provided 
that the stage is separated from other areas in 
accordance with Section 410.2.4. 


2. In buildings of Type II-A, Ш-А and V-A con- 
struction, a fire-resistance-rated floor is not 
required, provided that the space below the stage 
is equipped with an automatic sprinkler system or 
fire-extinguishing system in accordance with Sec- 
tion 903 or 904. 


3. In all types of construction, the finished floor 
shall be constructed of wood or approved non- 
combustible materials. Openings through stage 
floors shall be equipped with tight-fitting, solid 
wood trap doors with approved safety locks. 


410.2.1.1 Stage height and area. Stage areas shall be 
measured to include the entire performance area and 
adjacent backstage and support areas not separated 
from the performance area by fire-resistance-rated 
construction. Stage height shall be measured from the 
lowest point on the stage floor to the highest point of 
the roof or floor deck above the stage. 


410.2.2 Technical production areas: galleries, grid- 
irons and catwalks. Beams designed only for the 
attachment of portable or fixed theater equipment, grid- 
irons, galleries and catwalks shall be constructed of 
approved materials consistent with the requirements for 
the type of construction of the building; and a fire-resis- 
tance rating shall not be required. These areas shall not 
be considered to be floors, stories, mezzanines or levels 
in applying this code. 


Exception: Floors of fly galleries and catwalks shall be 
constructed of any approved material. 
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410.2.3 Exterior stage doors. Where protection of open- 
ings is required, exterior exit doors shall be protected with 
fire door assemblies that comply with Section 716. Exte- 
rior openings that are located on the stage for means of 
egress or loading and unloading purposes, and that are 
likely to be open during occupancy of the theater, shall be 
constructed with vestibules to prevent air drafts into the 
auditorium. 


410.2.4 Proscenium wall. Where the stage height is 
greater than 50 feet (15 240 mm), all portions of the stage 
shall be completely separated from the seating area by a 
proscenium wall with not less than a 2-hour fire-resistance 
rating extending continuously from the foundation to the 
roof, 


410.2.5 Proscenium curtain. Where a proscenium wall is 
required to have a fire-resistance rating, the stage opening 
shall be provided with a fire curtain complying with 
NFPA 80, horizontal sliding doors complying with 
Section 716 having a fire protection rating of not less than 
1 hour, or an approved water curtain complying with 
Section 903.3.1.1 or, in facilities not utilizing the provi- 
sions of smoke-protected assembly seating in accordance 
with Section 1030.6.2, a smoke control system complying 
with Section 909 or natural ventilation designed to main- 
tain the smoke level not less than 6 feet (1829 mm) above 
the floor of the means of egress. 


410.2.6 Scenery. Combustible materials used in sets and 
scenery shall meet the fire propagation performance crite- 
ria of Test Method | or Test Method 2, as appropriate, of 
NFPA 701, in accordance with Section 806. Foam plastics 
and materials containing foam plastics shall comply with 
Section 2603. 


410.2.7 Stage ventilation. Emergency ventilation shall be 
provided for stages larger than 1,000 square feet (93 п?) in 
floor area, or with a stage height greater than 50 feet (15 
240 mm). Such ventilation shall comply with Section 
410.2.7.1 or 410.2.7.2. 


410.2.7.1 Roof vents. Two ог more vents constructed 
to open automatically by approved heat-activated 
devices and with an aggregate clear opening area of not 
less than 5 percent of the area of the stage shall be 
located near the center and above the highest part of the 
stage area. Supplemental means shall be provided for 
manual operation of the ventilator. Curbs shall be 
provided as required for skylights in Section 2610.2. 
Vents shall be /abeled. 


410.2.7.2 Smoke control. Smoke control in accordance 
with Section 909 shall be provided to maintain the 
smoke layer interface not less than 6 feet (1829 mm) 
above the highest level of the assembly seating or 
above the top of the proscenium opening where a 
proscenium wall is provided in compliance with 
Section 410.2.4. 


410.3 Platform construction. Permanent p/atforms shall be 
constructed of materials as required for the type of construc- 
tion of the building in which the permanent platform is 
located. Permanent platforms are permitted to be constructed 
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of fire-retardant-treated wood for Types I, II and IV 
construction where the platforms are not more than 30 inches 
(762 mm) above the main floor, and not more than one-third 
of the room floor area and not more than 3,000 square feet 
(279 m?) in area. Where the space beneath the permanent 
platform is used for storage or any purpose other than equip- 
ment, wiring or plumbing, the floor assembly shall be not less 
than l-hour fire-resistance-rated construction. Where the 
space beneath the permanent p/atform is used only for equip- 
ment, wiring or plumbing, the underside of the permanent 
platform need not be protected. 


410.3.1 Temporary platforms. P/atforms installed for a 
period of not more than 30 days are permitted to be 
constructed of any materials permitted by this code. The 
space between the floor and the p/atform above shall only 
be used for plumbing and electrical wiring to platform 
equipment. 


410.4 Dressing and appurtenant rooms. Dressing and 
appurtenant rooms shall comply with Sections 410.4.1 and 
410.42. 


410.4.1 Separation from stage. The stage shall be separated 
from dressing rooms, scene docks, property rooms, work- 
shops, storerooms and compartments appurtenant to the 
stage and other parts of the building by fire barriers 
constructed in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or 
both. The fire-resistance rating shall be not less than 2 hours 
for stage heights greater than 50 feet (15 240 mm) and not 
less than 1 hour for stage heights of 50 feet (15 240 mm) or 
less. 


410.4.2 Separation from each other. Dressing rooms, 
scene docks, property rooms, workshops, storerooms and 
compartments appurtenant to the stage shall be separated 
from each other by not less than l-hour fire barriers 
constructed in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or 
both. 


410.5 Means of egress. Except as modified or as provided 
for in this section, the provisions of Chapter 10 shall apply. 


410.5.1 Arrangement. Where two or more exits or exit 
access doorways from the stage are required in accordance 
with Section 1006.2, not fewer than one exit or exit access 
doorway shall be provided on each side of a stage. 


410.5.2 Stairway and ramp enclosure. Exit access stair- 
ways and ramps serving a stage or platform are not 
required to be enclosed. Exit access stairways and ramps 
serving technical production areas are not required to be 
enclosed. 


410.5.3 Technical production areas. Technical produc- 
tion areas shall be provided with means of egress and 
means of escape in accordance with Sections 410.5.3.1 
through 410.5.3.5. 


410.5.3.1 Number of means of egress. Not fewer than 
one means of egress shall be provided from technical 
production areas. 
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410.5.3.2 Exit access travel distance. The exit access 
travel distance shall be not greater than 300 feet (91 
440 mm) for buildings without a sprinkler system and 
400 feet (122 mm) for buildings equipped throughout 
with an automatic sprinkler system in accordance with 
Section 903,3.1.1. 


410.5.3.3 Two means of egress. Where two means of 
egress are required, the common path of travel shall be 
not greater than 100 feet (30 480 mm). 
Exception: A means of escape to a roof in place of a 
second means of egress is permitted. 
410.5.3.4 Path of egress travel. The following exit 
access components are permitted where serving techni- 
cal production areas: 
1. Stairways. 
. Ramps. 
. Spiral stairways. 
. Catwalks. 
. Alternating tread devices. 
6. Permanent ladders. 


410.5.3.5 Width. The path of egress travel within and 
from technical support areas shall be not less than 22 
inches (559 mm). 


410.6 Automatic sprinkler system. S/ages shall be equipped 
with an automatic sprinkler system in accordance with 
Section 903.3.1.1. Sprinklers shall be installed under the roof 
and gridiron and under all catwalks and galleries over the 
stage. Sprinklers shall be installed in dressing rooms, 
performer lounges, shops and storerooms accessory to such 
stages. 


Exceptions: 
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1. Sprinklers are not required under stage areas less 
than 4 feet (1219 mm) in clear height that are uti- 
lized exclusively for storage of tables and chairs, 
provided that the concealed space is separated from 
the adjacent spaces by Type X gypsum board not 
less than */,-inch (15.9 mm) in thickness. 


2. Sprinklers are not required for stages 1,000 square 
feet (93 m?) or less in area and 50 feet (15 240 mm) 
or less in height where curtains, scenery or other 
combustible hangings are not retractable vertically. 
Combustible hangings shall be limited to a single 
main curtain, borders, legs and a single backdrop. 


3. Sprinklers are not required within portable orchestra 
enclosures on stages. 


410.7 Standpipes. Standpipe systems shall be provided in 
accordance with Section 905. 


SECTION 411 
SPECIAL AMUSEMENT AREAS 


411.1 General. Special amusement areas having an occupant 
load of 50 or more shall comply with the requirements for the 
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appropriate Group A occupancy and Sections 411.1 through 
411.7. Special amusement areas having an occupant load of 
less than 50 shall comply with the requirements for a Group 
B occupancy and Sections 411.1 through 411.7. 


Exception: Special amusement areas that are without 
walls or a roof and constructed to prevent the accumula- 
tion of smoke need not comply with this section. 


411.2 Automatic sprinkler system. Buildings containing 
special amusement areas shall be equipped throughout with 
an automatic sprinkler system in accordance with Section 
903.3.1.1. Where the special amusement area is temporary, 
the sprinkler water supply shall be of an approved temporary 
means. 


Exception: Automatic sprinklers are not required where the 
total floor area of a temporary special amusement area is 
less than 1,000 square feet (93 m^) and the exit access travel 
distance from any point in the special amusement area to an 
exit is less than 50 feet (15 240 mm). 


411.3 Automatic smoke detection. Buildings containing 
special amusement areas shall be equipped with an automatic 
smoke detection system in accordance with Section 907.2.12. 


411.4 Emergency voice/alarm communications system. An 
emergency voice/alarm communications system shall be 
provided in accordance with Section 907.2.12. 


411.5 Puzzle room exiting. Puzzle room exiting shall 
comply with one of the following: 


1. Exiting in accordance with Chapter 10. 
2. An alternative design approved by the building official. 


3. Exits shall be open and readily available upon activa- 
tion by the automatic fire alarm system, automatic 
sprinkler system, and a manual control at a constantly 
attended location. 


411.6 Exit marking. Exit signs shall be installed at the 
required exit or exit access doorways serving special amuse- 
ment areas in accordance with this section and Section 1013. 
Approved directional exit markings shall be provided. Where 
mirrors, mazes or other designs are utilized that disguise the 
path of egress travel such that they are not apparent, approved 
and /isted low-level exit signs that comply with Section 
1013.5, and directional path markings /isted in accordance 
with UL 1994, shall be provided and located not more than 8 
inches (203 mm) above the walking surface and on or near 
the path of egress travel. Such markings shall become visible 
in an emergency. The directional exit marking shall be acti- 
vated by the automatic smoke detection system and the 
automatic sprinkler system in accordance with Section 
907.2.12. 


411.6.1 Photoluminescent exit signs. Where photolumi- 
nescent exit signs are installed, activating light source and 
viewing distance shall be in accordance with the listing 
and markings of the signs. 


411.7 Interior finish. The interior finish in special amuse- 
ment areas shall be Class A in accordance with Section 
803.1. 
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SECTION 412 
AIRCRAFT-RELATED OCCUPANCIES 


412.1 General. Aircraft-related occupancies shall comply 
with Sections 412.1 through 412.7 and the other applicable 
provisions of this code. 


412.2 Airport traffic control towers. The provisions of 
Sections 412.2.1 through 412.2.6 shall apply to airport traffic 
control towers occupied only for the following uses: 


1. Airport traffic control cab. 

2. Electrical and mechanical equipment rooms. 

3. Airport terminal radar and electronics rooms. 

4. Office spaces incidental to the tower operation. 

5. Lounges for employees, including sanitary facilities. 


412.2.1 Construction. The construction of airport traffic 
control towers shall comply with the provisions of 
Sections 412.2.1.1 through 412.2.1.3. 


412.2.1.1 Type of construction. Airport traffic control 
towers shall be constructed to comply with the height 
limitations of Table 412.2.1.1. 


TABLE 412.2.1.1 
HEIGHT LIMITATIONS FOR 
AIRPORT TRAFFIC CONTROL TOWERS 


TYPE OF CONSTRUCTION HEIGHT” (feet) 


Ф 


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 пт. 
а. Height to be measured from grade plane to cab floor. 


412.2.1.2 Structural integrity of interior exit stair- 
ways and elevator hoistway enclosures. Enclosures 
for interior exit stairways and elevator hoistway enclo- 
sures shall comply with Section 403.2.2 in airport 
traffic control towers where the control cab is located 
more than 75 feet (22 860 mm) above the lowest level 
of fire department vehicle access. 


412.2.1.3 Sprayed fire-resistant materials (SFRM). 
The bond strength of the SFRM installed in airport traf- 
fic control towers shall be in accordance with Section 
403.2.3 where the control cab is located more than 75 
feet (22 860 mm) above the lowest level of fire depart- 
ment vehicle access. 


412.2.2 Means of egress and evacuation. The means of 
egress in airport traffic control towers shall comply with 
Sections 412.2.2.1 through 412.2.2.3. 


412.2.2.1 Stairways. Stairways in airport traffic 
control towers shall be in accordance with Section 
1011. Exit stairways shall be smokeproof enclosures 
complying with one of the alternatives provided in 
Section 909.20. 
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Exception: Stairways in airport traffic control 
towers are not required to comply with Section 
1011.12. 


412.2.2.2 Exit access. From observation levels, airport 
traffic control towers shall be permitted to have a single 
means of exit access for a distance of travel not greater 
than 100 feet (30 480 mm). Exit access stairways from 
the observation level need not be enclosed. 


412.2.2.3 Number of exits. Not less than one exit stair- 
way shall be permitted for airport traffic control towers 
of any height provided that the occupant load per floor 
is not greater than 15 and the area per floor does not 
exceed 1,500 square feet (140 m?). 


412.2.2.3.1 Interior finish. Where an airport traffic 
control tower is provided with only one exit stairway, 
interior wall and ceiling finishes shall be either Class 
A or Class В. 


412.2.2.3.2 Exit separation. Where an airport traffic 
control tower is equipped throughout with an auto- 
matic sprinkler system in accordance with Section 
903.3.1.1 and two exits are required, the exit separa- 
tion distance required by Section 1007 shall be not 
less than one-fourth of the length of the maximum 
overall dimension of the area served. 


412.2.3 Emergency systems. The detection, alarm and 
emergency systems of airport traffic control towers shall 
comply with Sections 412.2.3.1 through 412.2.3.3. 


412.2.3.1 Automatic smoke detection systems. 
Airport traffic control towers shall be provided with an 
automatic smoke detection system installed in accor- 
dance with Section 907.2.22. 


412.2.3.2 Fire command center. A fire command 
center shall be provided in airport traffic control towers 
where the control cab is located more than 75 feet (22 
860 mm) above the lowest level of fire department 
vehicle access. The fire command center shall comply 
with Section 911. 


Exceptions: 


1. The fire command center shall be located in 
the airport control tower or an adjacent contig- 
uous building where building functions are 
interdependent. 


2. The room shall be not less than 150 square 
feet (14 m?) in area with a minimum dimen- 
sion of 10 feet (3048 mm). 


3. The following features shall not be required in 
an airport traffic control tower fire command 
center. 


3.1. Emergency voice/alarm control unit. 
3.2. Public address system. 


3.3. Status indicators and controls for the 
air distributions centers. 


3.4. Generator supervision devices, manual 
start and transfer features. 
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3.5. Elevator emergency or standby power 
switches where emergency or standby 
power is provided. 


412.2.3.3 Smoke removal. Smoke removal in airport 
traffic control towers shall be provided in accordance 
with Section 403.4.7. 


412.2.4 Automatic sprinkler system. Where an occu- 
pied floor is located more than 35 feet (10 668 mm) 
above the lowest level of fire department vehicle access, 
airport traffic control towers shall be equipped with an 
automatic sprinkler system in accordance with Section 
903.3.1.1. 


412.2.4.1 Fire pump room. Fire pumps shall be 
located in rooms that are separated from all other areas 
of the building by 2-hour fire barriers constructed in 
accordance with Section 707 or 2-hour horizontal 
assemblies constructed in accordance with Section 711, 
or both. 


Exception: Separation is not required for fire 
pumps physically separated in accordance with 
NFPA 20. 


412.2.5 Protection of elevator wiring and cables. Wiring 
and cables serving elevators in airport traffic control 
towers shall be protected in accordance with Section 
3007.8.1. 


412.2.5.1 Elevators for occupant evacuation. Where 
provided in addition to an exit stairway, occupant evac- 
uation elevators shall be in accordance with Section 
3008. 


412.2.6 Accessibility. Airport traffic control towers shall 
be accessible except as specified in Section 1104.4. 


412.3 Aircraft hangars. Aircraft hangars shall be in accor- 
dance with Sections 412.3.1 through 412.3.6. 


412.3.1 Exterior walls. Exterior walls located less than 30 
feet (9144 mm) from /ot lines or a public way shall have a 
fire-resistance rating not less than 2 hours. 


412.3.2 Basements. Where hangars have basements, 
floors over basements shall be of Type I-A construction 
and shall be made tight against seepage of water, oil or 
vapors. There shall not be openings or communication 
between basements and the hangar. Access to basements 
shall be from outside only. 


412.3.3 Floor surface. Floors shall be graded and drained 
to prevent water or fuel from remaining on the floor. Floor 
drains shall discharge through an oil separator to the sewer 
or to an outside vented sump. 


Exception: Aircraft hangars with individual lease 
spaces not exceeding 2,000 square feet (186 m?) each in 
which servicing, repairing or washing is not conducted 
and fuel is not dispensed shall have floors that are 
graded toward the door, but shall not require a 
separator. 


412.3.4 Heating equipment. Heating equipment shall be 
placed in another room separated by 2-hour fire barriers 
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constructed in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or 
both. Entrance shall be from the outside or by means of a 
vestibule providing a two-doorway separation. 


Exceptions: 


1. Unit heaters and vented infrared radiant heating 
equipment suspended not less than 10 feet (3048 
mm) above the upper surface of wings or engine 
enclosures of the highest aircraft that are permit- 
ted to be housed in the hangar need not be located 
in a separate room provided that they are 
mounted not less than 8 feet (2438 mm) above 
the floor in shops, offices and other sections of 
the hangar communicating with storage or ser- 
vice areas. 


2. Entrance to the separated room shall be permitted 
by a single interior door provided that the sources 
of ignition in the appliances are not less than 18 
inches (457 mm) above the floor. 


412.3.5 Finishing. The process of *doping," involving use 
of a volatile flammable solvent, or of painting, shall be 
carried on in a separate detached building equipped with 
automatic fire-extinguishing equipment in accordance 
with Section 903. 


412.3.6 Fire suppression. Aircraft hangars shall be 
provided with a fire suppression system designed in accor- 
dance with this code and NFPA 409, based on the 
classification for the hangar given in Table 412.3.6. 


Exceptions: 


1. Where a fixed base operator has separate repair 
facilities on site, Group II hangars operated by a 
fixed base operator used for storage of transient 
aircraft only shall have a fire suppression system, 
but the system is exempt from foam require- 
ments. 


2. Aircraft hangars that have an aircraft access door 
height less than 28 feet (8534 mm) and do not 
have provisions for housing aircraft with a tail 
height over 28 feet (8534 mm) are exempt from 
foam requirements, provided that the building 
complies with all of the following criteria: 


2.1. The building is surrounded and adjoined 
by public ways or yards not less than 60 
feet (18 288 mm) in width or shall be 
provided with fire-resistance-rated exte- 
rior walls and separation distances in 
accordance with NFPA 409, Section 5.3. 


2.2. The building is provided with an auto- 
matic sprinkler system throughout with a 
minimum sprinkler design density of 
Extra Hazard Group 1. 


2.3. The total fuel contained in all aircraft 
located within a single fire area does not 
exceed 5,000 gallons (18 927 L). 
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2.4. No single fire area exceeds 65,000 square 
feet (3716 mô). 


412.4 Residential aircraft hangars. Residential aircraft 
hangars shall comply with Sections 412.4.1 through 412.4.5. 


2.5. The gross building area does not exceed 
75,000 square feet (4288 m?). 


412.3.6.1 Hazardous operations. Any Group III 
aircraft hangar according to Table 412.3.6 that contains 
hazardous operations including, but not limited to, the 
following shall be provided with a Group I or II fire 
suppression system in accordance with NFPA 409 as 
applicable: 


1. Doping. 

2. Hot work including, but not limited to, welding, 
torch cutting and torch soldering. 

3. Fuel transfer. 


4. Fuel tank repair or maintenance not including 
defueled tanks in accordance with NFPA 409, 
inerted tanks or tanks that have never been 
fueled. 

5. Spray finishing operations. 

6. Total fuel capacity of all aircraft within the 
unsprinklered single fire area in excess of 1,600 
gallons (6057 L). 

7. Total fuel capacity of all aircraft within the maxi- 
mum single fire area in excess of 7,500 gallons 
(28 390 L) for a hangar with an automatic sprin- 


412.4.1 Fire separation. A hangar shall not be attached to 
a dwelling unless separated by a fire barrier having a fire- 
resistance rating of not less than 1 hour. Such separation 
shall be continuous from the foundation to the underside 
of the roof and unpierced except for doors leading to the 
dwelling unit. Doors into the dwelling unit shall be 
equipped with self-closing devices and conform to the 
requirements of Section 716 with a noncombustible raised 
sill not less than 4 inches (102 mm) in height. Openings 
from a hangar directly into a room used for sleeping 
purposes shall not be permitted. 


412.4.2 Egress. A hangar shall provide two means of 
egress. One of the doors into the dwelling shall be consid- 
ered as meeting only one of the two means of egress. 


412.4.3 Smoke alarms. Smoke alarms shall be provided 
within the hangar in accordance with Section 907.2.21. 


412.4.4 Independent systems. Electrical, mechanical and 
plumbing drain, waste and vent (DWV) systems installed 
within the hangar shall be independent of the systems 
installed within the dwelling. Building sewer lines shall be 
permitted to be connected outside the structures. 


Exception: Smoke detector wiring and feed for electri- 
cal subpanels in the hangar. 


412.4.5 Height and area limits. Residential aircraft 


kler system in accordance with Section 903.3.1.1. hangars shall be not greater than 2,000 square feet (186 


т?) in area and 20 feet (6096 mm) in building height. 


412.5 Aircraft paint hangars. Aircraft painting operations 
shall be conducted in an aircraft paint hangar that complies 
with the provisions of Sections 412.5.1 through 412.5.8. 
Buildings and structures, or parts thereof, used for the appli- 
cation of flammable finishes shall comply with the applicable 
provisions of Section 416. 


412.3.6.2 Separation of maximum single fire areas. 
Maximum single fire areas established in accordance 
with hangar classification and construction type in 
Table 412.3.6 shall be separated by 2-hour fire walls 
constructed in accordance with Section 706. In deter- 
mining the maximum single fire area as set forth in 
Table 412.3.6, ancillary uses that are separated from 
aircraft servicing areas by a fire barrier of not less than 
] hour, constructed in accordance with Section 707, 
shall not be included in the area. 


412.5.1 Occupancy classification. Aircraft paint hangars 
shall be classified in accordance with the provisions of 


TABLE 412.3.6 
HANGAR FIRE SUPPRESSION REQUIREMENTS" ^ 


MAXIMUM TYPE OF CONSTRUCTION 
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А ^ For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m’. 
ЧУ, а. Aircraft hangars with a door height greater than 28 feet shall be provided with fire suppression for a Group I hangar regardless of maximum fire area. 
b. Membrane structures complying with Section 3102 shall be classified as a Group IV hangar. 
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Section 307.1. Aircraft paint hangars shall comply with 
the applicable requirements of this code. 


412.5.2 Construction. Aircraft paint hangars shall be of 
Type I or II construction. 


412.5.3 Spray equipment cleaning operations. Spray 
equipment cleaning operations shall be conducted in a 
liquid use, dispensing and mixing room. 


412.5.4 Operations. Only those flammable liquids neces- 
sary for painting operations shall be permitted in quantities 
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412.6.1 Ancillary areas. Rooms, areas and spaces ancil- 
lary to the primary manufacturing area shall be permitted 
to egress through such area having a minimum height as 
indicated in Table 412.6. Exit access travel distance 
within the ancillary room, area or space shall not exceed 
that indicated in Table 1017.2 based on the occupancy 
classification of that ancillary area. Total exit access 
travel distance shall not exceed that indicated in Table 
412.6. 


A 


412.7 Heliports and helistops. Heliports and helistops shall 
be permitted to be erected on buildings or other locations 
where they are constructed in accordance with Sections 
412.7.1 through 412.7.5. 


less than the maximum allowable quantities per control 
area in Table 307.1(1). Spray equipment cleaning opera- 
tions exceeding the maximum allowable quantities per 


control area in Table 307.1(1) shall be conducted in a 
liquid use, dispensing and mixing room. 


412.5.5 Storage. Storage of flammable or combustible 
liquids exceeding the maximum allowable quantities per 
control area in Table 307.1(1) shall be in a liquid storage 
room. 


412.5.6 Fire suppression. Aircraft paint hangars shall be 
provided with fire suppression as required by NFPA 409. 


412.5.7 Ventilation. Aircraft paint hangars shall be 
provided with ventilation as required in the Mechanical 
Code. 


412.5.8 Electrical. Electrical equipment and devices 
within the aircraft paint hangar shall comply with the Elec- 
trical Code. 


412.5.8.1 Class I, Division I hazardous locations. The 
area within 10 feet (3048 mm) horizontally from 
aircraft surfaces and from the floor to 10 feet (3048 
mm) above the aircraft surface shall be classified as a 
Class I, Division I location. 


412.5.8.2 Class I, Division 2 hazardous locations. 
The area horizontally from aircraft surfaces between 10 
feet (3048 mm) and 30 feet (9144 mm) and from the 
floor to 30 feet (9144 mm) above the aircraft surface 
shall be classified as a Class I, Division 2 location. 


412.7.1 Size. The landing area for helicopters less than 
3,500 pounds (1588 kg) shall be not less than 20 feet 
(6096 mm) in length and width. The landing area shall be 
surrounded on all sides by a clear area having an average 
width at roof level of 15 feet (4572 mm), and all widths 
shall be not less than 5 feet (1524 mm). 


412.7.2 Design. Helicopter landing areas and the 
supports thereof on the roof of a building shall be 
noncombustible construction. Landing areas shall be 
designed to confine any flammable liquid spillage to the 
landing area itself and provisions shall be made to drain 
such spillage away from any exit or stairway serving the 
helicopter landing area or from a structure housing such 
exit or stairway. For structural design requirements, see 
Section 1607.6. 


412.7.3 Means of egress. The means of egress from heli- 
ports and helistops shall comply with the provisions of 
Chapter 10. Landing areas located on buildings or struc- 
tures shall have two or more exits or access to exits. For 
landing areas less than 60 feet (18 288 mm) in length or 
less than 2,000 square feet (186 т?) in area, the second 
means of egress is permitted to be a fire escape, alternat- 
ing tread device or ladder leading to the floor below. 


412.7.4 Rooftop heliports and helistops. Rooftop heli- 
ports and helistops shall comply with Sections 412.7.4.1 


and 412.7.4.2 and NFPA 418. | 


412.7.4.1 Standpipe systems. A building with a roof- 
top helistop or heliport shall be provided with a Class I 
or III standpipe system extended to the roof level on 
which the helistop or heliport is located. All portions of 
the Aelistop and heliport area shall be within 150 feet 
(45 720 mm) of a 2'/,-inch (63.5 mm) outlet on the 
standpipe system. 


TABLE 412.6 
AIRCRAFT MANUFACTURING EXIT ACCESS TRAVEL DISTANCE 


412.6 Aircraft manufacturing facilities. In buildings used 
for the manufacturing of aircraft, exit access travel distances 
indicated in Section 1017.1 shall be increased in accordance 
with the following: 


1. The building shall be of Type I or II construction. 


2. Exit access travel distance shall not exceed the dis- 
tances given in Table 412.6. 


MANUFACTURING AREA (square feet)* 


2 150,000 2 200,000 2 250,000 2 500,000 2 750,000 2 1,000,000 


HEIGHT (feet)? 


For SI: 1 foot = 304.8 mm. 
a. Contiguous floor area of the aircraft manufacturing facility having the indicated height. 
b. Minimum height from finished floor to bottom of ceiling or roof slab or deck. 
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412.7.4.2 Foam protection. Foam fire-protection capa- 
bilities shall be provided for rooftop heliports. Such 
systems shall be designed, installed and maintained in 
accordance with the applicable provisions of Sections 
903, 904 and 905. 


412.7.5 Standpipe system. In buildings equipped with a 
standpipe system, the standpipe shall extend to the roof 
level in accordance with Section 905.3.6. 


SECTION 413 
COMBUSTIBLE STORAGE 


413.1 General. High-piled stock or rack storage in any occu- 
pancy group shall comply with Section 435 and the 
applicable requirements set forth elsewhere in this code. 


413.2 Attic, under-floor and concealed spaces. Attic, 
under-floor and concealed spaces used for storage of combus- 
tible materials shall be protected on the storage side as 
required for 1-hour fire-resistance-rated construction. Open- 
ings shall be protected by assemblies that are se/f-closing and 
are of noncombustible construction or solid wood core not 
less than 1?/, inches (45 mm) in thickness. 


Exception: Neither fire-resistance-rated construction nor 
opening protectives are required in any of the following 
locations: 


1. Areas protected by approved automatic sprinkler 
systems. 


2. Group R-3 and U occupancies. 


SECTION 414 
HAZARDOUS MATERIALS 


414.1 General. The provisions of Sections 414.1 through 
414.18 shall apply to buildings and structures occupied for 
the manufacturing, processing, dispensing, use or storage of 
hazardous materials. This section shall apply to all hazard- 
ous materials, including those materials regulated elsewhere 
in this code, except where specific requirements are provided 
in other sections or chapters, those specific requirements shall 
apply in accordance with the applicable section or chapter. 
Where a material has multiple hazards, all hazards shall be 
addressed. 


414.1.1 Waiver. The provisions of this chapter are waived 
where the building official determines that such enforce- 
ment is preempted by other codes, statutes or ordinances. 
The details of any action granting such a waiver shall be 
recorded and entered in the files of the municipality. 


Boilers, pressure vessels and associated piping are regulated by 
the Boiler Code and expressly administered and enforced by the 
State of Oregon, Building Codes Division, Boiler and Pressure 
Vessel Code Program. Codes and standards adopted as part of the 
Boiler Code have been excluded from this code. 


Those codes and standards include, but are not limited to, 
ANSI/ASME B31.1 Power Piping, ANSI/ASME B31.3 Process 


Piping, ANSI/ASME  B31.5 Refrigeration 
ANSI/ASME B31.9 Building Service Piping. 


Piping, and 
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414.1.1.1 Other provisions. Buildings and structures 
with an occupancy in Group H shall comply with this 
section and the applicable provisions of Section 415. < 


414.1.2 Materials. The safe design of hazardous material 
occupancies is material dependent. Individual material 
requirements are found in this code, Section 307 and the 
Mechanical Code. 


|< 


414.1.2.1 Aerosol products, aerosol cooking spray 
products and plastic aerosol 3 products. Level 2 and 

3 aerosol products, aerosol cooking spray products and 
plastic aerosol 3 products shall be stored and displayed 

in accordance with this code. See Section 311.2 for | |< 
occupancy group requirements. 


414.1.3 Information required. A report shall be submit- 
ted to the building official identifying the maximum 
expected quantities of hazardous materials to be stored, 
used in a closed system and used in an open system, and 
subdivided to separately address hazardous material clas- 
sification categories based on Tables 307.1(1) and 
307.1(2). The methods of protection from such hazards, 
including but not limited to control areas, fire protection 
systems and Group H occupancies shall be indicated in the 
report and on the construction documents. The opinion 
and report shall be prepared by a qualified person, firm or 
corporation approved by the building official and provided 
without charge to the enforcing agency. 


For buildings and structures with an occupancy in 


Group H, separate floor plans shall be submitted identify- 
ing the locations of anticipated contents and processes so 
as to reflect the nature of each occupied portion of every 
building and structure. 


414.1.4 Material classification. Hazardous materials are 
those chemicals or substances defined as such in this code. 
Definitions of hazardous materials shall apply to all 
hazardous materials, including those materials regulated 
elsewhere in this code. 


414.1.4.1 Mixtures. Mixtures shall be classified in 
accordance with hazards of the mixture as a whole. 
Mixtures of hazardous materials shall be classified in 
accordance with nationally recognized reference stan- 
dards; by an approved qualified organization, 
individual, or Safety Data Sheet (SDS); or by other 
approved methods. 


414.1.4.2 Hazard categories. Hazardous materials 
shall be classified according to hazard categories. The 
categories include materials regulated by this section 
and materials regulated elsewhere in this code. 


414.1.4.2.1 Physical hazards. The material catego- 
ries listed in this section are classified as physical 
hazards. A material with a primary classification as 
a physical hazard can also pose a health hazard. 


1. Explosives and blasting agents. 
2. Combustible liquids. 
3. Flammable solids, liquids and gases. 


4. Organic peroxide solids or liquids. 
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. Oxidizer, solids or liquids. 
. Oxidizing gases. 
. Pyrophoric solids, liquids or gases. 


. Unstable (reactive) solids, liquids or gases. 


© 06 мо tA 


. Water-reactive materials, solids or liquids. 
10. Cryogenic fluids. 


414.1.4.2.2 Health hazards. The material categories 
listed in this section are classified as health hazards. 
A material with a primary classification as a health 
hazard can also pose a physical hazard. 


1. Highly toxic and toxic materials. 
2. Corrosive materials. 


414.1.4.3 Performance-based design alternative. 
Where approved by the building official, buildings and 
facilities where hazardous materials are stored, used or 
handled shall be permitted to comply with this section 
as an alternative to compliance with the other require- 
ments set forth in this chapter and the material-specific 
provisions elsewhere in this code. 


414.1.4.3.3.3 Prevention of unintentional reac- 
tion or release. Safeguards shall be provided to 
minimize the risk of an unintentional reaction or 
release that could endanger people or property. 


414.1.4.3.3.4 Spill mitigation. Spill containment 
systems or means to render a spill harmless to 
people or property shall be provided where a spill 
is determined to be a plausible event and where 
such an event would endanger people or 
property. 

414.1.4.3.3.5 Ignition hazards. Safeguards shall 
be provided to minimize the risk of exposing 
combustible hazardous materials to unintended 
sources of ignition. 


414.1.4.3.3.6 Protection of hazardous materi- 
als. Safeguards shall be provided to minimize the 
risk of exposing hazardous materials to a fire or 
physical damage whereby such exposure could 
endanger or lead to the endangerment of people 


or property. 
414.1.4.3.3.7 Exposure hazards. Safeguards 


414.1.4.3.1 Objective. The objective of Section 
414.1.4.3 is to protect people and property from the 
consequences of unauthorized discharge, fires or 
explosions involving hazardous materials. 


414.1.4.3.2 Functional statements. Performance- 
based design alternatives are based on the following 
functional statements: 


1. Provide safeguards to minimize the risk of 
unwanted releases, fires or explosions involv- 
ing hazardous materials. 


2. Provide safeguards to minimize the conse- 
quences of an unsafe condition involving haz- 
ardous materials during normal operations 
and in the event of an abnormal condition. 


414.1.4.3.3 Performance requirements. Where 
safeguards, systems, documentation, written plans or 
procedures, audits, process hazards analysis, mitiga- 
tion measures, engineering controls or construction 
features are required by Sections 414.1.4.3.3.1 
through 414.1.4.3.3.11, the details of the design 
alternative shall be subject to approval by the build- 
ing official. The details of actions granting the use of 
the design alternatives shall be recorded and entered 
in the files of the jurisdiction. 


414.1.4.3.3.1 Properties of hazardous materi- 
als. The physical- and health-hazard properties of 
hazardous materials on-site shall be known and 
shall be made readily available to employees, 
neighbors and the building official. 


414.1.4.3.3.2 Reliability of equipment and 
operations. Equipment and operations involving 
hazardous materials shall be designed, installed 
and maintained to ensure that they reliably oper- 
ate as intended. 


shall be provided to minimize the risk of and 
limit damage from a fire or explosion involving 
explosive hazardous materials whereby such fire 
or explosion could endanger or lead to the endan- 
germent of people or property. 


414.1.4.3.3.8 Detection of gas or vapor release. 
Where a release of hazardous materials gas or 
vapor would cause immediate harm to persons or 
property, means of mitigating the dangerous 
effects of a release shall be provided. 


414.1.4.3.3.9 Reliable power source. Where a 
power supply is relied on to prevent or control an 
emergency condition that could endanger people 
or property, the power supply shall be from a reli- 
able source. 


414.1.4.3.3.10 Ventilation. Where ventilation is 
necessary to limit the risk of creating an emer- 
gency condition resulting from normal or 
abnormal operations, means of ventilation shall 
be provided. 

414.1.4.3.3.11 Process hazard analyses. Process 
hazard analyses shall be conducted to reasonably 
ensure the protection of people and property from 
dangerous conditions involving hazardous 
materials. 


414.1.5 Hazardous Materials Inventory Statement 
(HMIS). Where required by the building official, an appli- 
cation for a permit shall include an HMIS, such as 
Superfund Amendments and Reauthorization Act of 1986 
(SARA) Title Ш, Tier II Report or other approved state- 
ment. The HMIS shall include the following information: 

1. Product name. 

2. Component. 

3. Chemical Abstract Service (CAS) number. 


4. Location where stored or used. 
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5. Container size. 

6. Hazard classification. 

7. Amount in storage. 

8. Amount in use-closed systems. 
9, Amount in use-open systems. 


414.1.6 Maximum allowable quantity per control area. 
The maximum allowable quantity per control area shall be 
as specified in Tables 307.1(1) and  307.1(2). 


For retail and wholesale storage and display in Group 
М occupancies and Group $ storage areas, see Section 
414.2.5. 


414.1.6.1 Conversion. Where quantities are indicated 
in pounds and where the weight per gallon of the liquid 
is not provided to the building official, a conversion 
factor of 10 pounds per gallon (1.2 kg/L) shall be used. 


414.2.4 Fire-resistance rating requirements. Тһе 
required fire-resistance rating for fire barriers shall be in 
accordance with Table 414.2.2. The floor assembly of the 
control area and the construction supporting the floor of 
the control area shall have a fire-resistance rating of not 
less than 2 hours. 


Exception: The floor assembly of the control area and 
the construction supporting the floor of the control area 
are allowed to be 1-hour fire-resistance-rated in build- 
ings of Types IIA, IIIA, IV and VA construction, 
provided that both of the following conditions exist: 


1. The building is equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1. 

2. The building is three or fewer stories above 
grade plane. 


414.2.5 Hazardous material in Group M display and 


414.2 Control areas. Control areas shall comply with 
Sections 414.2.1 through 414.2.5 and the applicable require- 
ments set forth elsewhere in this code. 


storage areas and in Group S storage areas. Hazardous 
materials located in Group M and Group S occupancies 


| 


Above grade plane 


Below grade plane 


Exception: Higher education laboratories in accordance 
with Section 428. 


414.2.1 Construction requirements. Control areas shall 
be separated from each other by fire barriers constructed 
in accordance with Section 707 or horizontal assemblies 
constructed in accordance with Section 711, or both. 


414.2.2 Percentage of maximum allowable quantities. 
The percentage of maximum allowable quantities of 
hazardous materials per control area permitted at each 
floor level within a building shall be in accordance with 
Table 414.2.2. 


414.2.3 Number. The maximum number of control areas 
within a building shall be in accordance with Table 
414.2.2. For the purposes of determining the number of 
control areas within a building, each portion of a building 
separated by one or more fire walls complying with 
Section 706 shall be considered a separate building. 


shall be in accordance with Sections 414.2.5.1 through 
414.2.5.3. 


414.2.5.1 Nonflammable solids and nonflammable 
and noncombustible liquids. The aggregate quantity 
of nonflammable solid and nonflammable or noncom- 
bustible liquid hazardous materials permitted within a 
single control area of a Group M display and storage 
area, a Group S storage area is permitted to exceed the 
maximum allowable quantities per control area speci- 
fied in Tables 307.1(1) and 307.1(2) without 
classifying the building or use as a Group H occu- 
pancy, provided that the materials are displayed and 
stored in accordance with this code and quantities do 
not exceed the maximum allowable specified in Table 
414.2.5(1). 


414.2.5.1.1 Storage and display. Storage and 
display shall be in accordance with Sections 
414.2.5.1.1.1 through 414.2.5.1.1.11. 


TABLE 414.2.2 
DESIGN AND NUMBER OF CONTROL AREAS 


m 
Un 


~ ч 
| 


| 


50 


Lower than 2 


those tables. 
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PERCENTAGE OF THE MAXIMUM 
ALLOWABLE QUANTITY PER 
CONTROL AREA* 


Hgerm3 | — — 3 — — —] 
Te. Е. 


Not Allowed Not Allowed Not Allowed 


a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 307.1(1) and 307.1(2), with all increases allowed in the notes to 


NUMBER OF CONTROL FIRE-RESISTANCE RATING 
AREAS PER STORY FOR FIRE BARRIERS IN HOURS? 
Se IS Ct r 22031 


2 


b. Separation shall include fire barriers and horizontal assemblies as necessary to provide separation from other portions of the building. 
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414.2.5.1.1.1 Density. Storage and display of 
solids shall not exceed 200 pounds per square 
foot (976 kg/m?) of floor area actually occupied 
by solid merchandise. Storage and display of 
liquids shall not exceed 20 gallons per square 
foot (0.50 L/m?) of floor area actually occupied 
by liquid merchandise. 


414.2.5.1.1.2 Storage and display height. 
Display height shall not exceed 6 feet (1829 mm) 
above the finished floor in display areas of Group 
M occupancies. Storage height shall not exceed 8 
feet (2438 mm) above the finished floor in stor- 
age areas of Group M and Group $ occupancies. 


414.2.5.1.1.3 Container location. Individual 
containers less than 5 gallons (19 L) or less than 
25 pounds (11 kg) shall be stored or displayed on 
pallets, racks or shelves. 


414.2.5.1.1.4 Racks and shelves. Racks and 
shelves used for storage or display shall be in 
accordance with Section 414.17. 


414.2.5.1.1.5 Container type. Containers shall 
be approved for the intended use and identified as 
to their content. 


414.2.5.1.1.6 Container size. Individual contain- 
ers shall not exceed 100 pounds (45 kg) for solids 
or 10 gallons (38 L) for liquids in storage and 
display areas. 


414.2.5.1.1.7 Incompatible materials. /ncom- 
patible materials shall be separated in accordance 
with Section 414.19. 


414.2.5.1.1.8 Floors. Floors shall be in accor- 
dance with Section 415.12.8. 


414.2.5.1.1.9 Aisles. Aisles 4 feet (1219 mm) in 
width shall be maintained on three sides of the 
storage or display area. 


414.2.5.1.1.10 Signs. Hazard identification signs 
shall be provided in accordance with Section 
414.8. 


414.2.5.1.1.11 Storage plan. A storage plan 
illustrating the intended storage arrangement, 
including the location and dimensions of aisles 
and storage racks shall be provided. 


414.2.5.2 Flammable and combustible liquids. In 
Group M occupancy wholesale and retail sales uses, 
indoor storage of flammable and combustible liquids 
shall not exceed the maximum allowable quantities per 
control area as indicated in Table 414.2.5(2), provided 
that the materials are displayed and stored in accor- 
dance with this code. 


414.2.5.3 Aerosol products, aerosol cooking spray 
products or plastic aerosol 3 products. The maxi- 
mum quantity of aerosol products, aerosol cooking 
spray products or plastic aerosol 3 products in Group M 
occupancy retail display areas, storage areas adjacent to 
retail display areas and retail storage areas shall be in 
accordance with this code. 


414.3 Ventilation. Rooms, areas or spaces in which explo- 
sive, corrosive, combustible, flammable or highly toxic dusts, 
mists, fumes, vapors or gases are or have the potential to be 
emitted due to the processing, use, handling or storage of 
materials shall be mechanically ventilated where required by 
this code or the Mechanical Code. 


Emissions generated at workstations shall be confined to 
the area in which they are generated as specified in the 
Mechanical Code. 


414.4 Hazardous material systems. Systems involving 
hazardous materials shall be suitable for the intended appli- 
cation. Controls shall be designed to prevent materials from 
entering or leaving process or reaction systems at other than 
the intended time, rate or path. Automatic controls, where 
provided, shall be designed to be fail safe. 


414.5 Indoor storage, dispensing and use. The indoor stor- 
age, dispensing and use of hazardous materials shall be in 
accordance with Sections 414.5.1 through 414.5.3. 


414.5.1 Explosion control. Explosion control shall be 
provided in accordance with this code and Table 414.5.1 
where quantities of hazardous materials specified in that 
table exceed the maximum allowable quantities in Table 
307.1(1) or where a structure, room or space is occupied 
for purposes involving explosion hazards as required by 
Section 415. 


414.5.2 Emergency or standby power. Where required 
by this code, mechanical ventilation, treatment systems, 
temperature control, alarm, detection or other electrically 
operated systems shall be provided with emergency or 
standby power in accordance with Section 2702. For stor- 
age and use areas for highly toxic or toxic materials, see 
Section 447.3.4.2.8. 


414.5.2.1 Exempt applications. Emergency or standby 
power is not required for the mechanical ventilation 
systems provided for any of the following: 


1. Storage of Class IB and IC flammable and com- 
bustible liquids in closed containers not exceed- 
ing 6.5 gallons (25 L) capacity. 


2. Storage of Class 1 and 2 oxidizers. 


3. Storage of Class II, III, IV and V organic perox- 
ides. 


4. Storage of asphyxiant, irritant and radioactive 
gases. 


414.5.2.2 Fail-safe engineered systems. Standby 
power for mechanical ventilation, treatment systems 
and temperature control systems shall not be required 
where an approved fail-safe engineered system is 
installed. 


414.5.3 Spill control, drainage and containment. 
Rooms, buildings or areas occupied for the storage of solid 
and liquid hazardous materials shall be provided with a 
means to control spillage and to contain or drain off spill- 
age and fire protection water discharged in the storage area 
where required in this code. The methods of spill control 
shall be in accordance with this code. 
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TABLE 414.2.5(1) 
MAXIMUM ALLOWABLE QUANTITY PER INDOOR CONTROL AREA IN 
GROUP М AND $ OCCUPANCIES OF NONFLAMMABLE SOLIDS AND NONFLAMMABLE AND NONCOMBUSTIBLE LIQUIDS*° 


CONDITION MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA 
Material? Solids (pounds) Liquids (gallons) 


A. Health-hazard materials—nonflammable and noncombustible solids and liquids 


Not Arnab 7730 ys 
2. Highly toxics Not Applicable 20^* 


Toxics" ОТ [OOM 
B. Physical-hazard materials—nonflammable and noncombustible solids and liquids 


Е anal, С a 
анкета: 


1. Oxidizers^* 


3. Water reactives 


Е вы Г Ne г 


For SI; 1 pound = 0,454 kg, 1 gallon = 3.785 L. 

а. Hazard categories are as specified in this code. 

b. Maximum allowable quantities shall be increased 100 percent in buildings that are sprinklered in accordance with Section 903.3.1.1. Where Note c also 
applies, the increase for both notes shall be applied accumulatively. 

c. Maximum allowable quantities shall be increased 100 percent where stored in approved storage cabinets, in accordance with this code. Where Note b also 
applies, the increase for both notes shall be applied accumulatively. 

d. See Table 414.2.2 for design and number of control areas. 

. Allowable quantities for other hazardous material categories shall be in accordance with Section 307. 

f. Maximum amounts shall be increased to 2,250 pounds where individual packages are in the original sealed containers from the manufacturer or packager and 
do not exceed 10 pounds each. 

g. Maximum amounts shall be increased to 4,500 pounds where individual packages are in the original sealed containers from the manufacturer or packager and 
do not exceed 10 pounds each. 

h. The permitted quantities shall not be limited in a building equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 

i. Maximum allowable quantities of consumer products shall be increased to 10,000 pounds where individual packages are in the original, sealed containers 
from the manufacturer and the toxic classification is exclusively based on the LC threshold and no other hazardous materials classifications apply. 


о 


ТАВІЕ 414.2.5(2) 
MAXIMUM ALLOWABLE QUANTITY OF FLAMMABLE AND 
COMBUSTIBLE LIQUIDS IN WHOLESALE AND RETAIL SALES OCCUPANCIES PER CONTROL AREA* 


Note b densities and arrangements through 444.4.7.3(8) and 444.4.8.5.2 
ЖЕТ ты е-е 
база AT DOE PNE EAO E ИИА — 
Chass TIR 


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 те, 1 gallon = 3.785 L, 1 gallon per minute per square foot = 40.75 L/min/m". 
а. Control areas shall be separated from each other by not less than а 1-һош fire barrier wall. 
b. To be considered as sprinklered, a building shall be equipped throughout with an approved automatic sprinkler system with a design providing minimum 
densities as follows: 
1. For uncartoned commodities on shelves 6 feet or less in height where the ceiling height does not exceed 18 feet, quantities are those permitted with a 
minimum sprinkler design density of Ordinary Hazard Group 2. 
2. For cartoned, palletized or racked commodities where storage is 4 feet 6 inches or less in height and where the ceiling height does not exceed 18 feet, quanti- 
ties are those permitted with a minimum sprinkler design density of 0.21 gallon per minute per square foot over the most remote 1,500-square-foot area. 
c. Where wholesale and retail sales or storage areas exceed 50,000 square feet in area, the maximum allowable quantities are allowed to be increased by 2 
percent for each 1,000 square feet of area in excess of 50,000 square feet, up to not more than 100 percent of the table amounts, A control area separation is 
not required. The cumulative amounts, including amounts attained by having an additional control area, shall not exceed 30,000 gallons. 
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TABLE 414.5.1 
EXPLOSION CONTROL REQUIREMENTS* ? 


EXPLOSION CONTROL METHODS 
MATERIAL CLASS Barricade Explosion (deflagration) venting or 
construction explosion (deflagration) prevention systems 


|  HAZARDCATEGORY 0) CATEGORY 


Bg us 
Cryogenic amma = | ма 


Not Required 
Not Required 
! Nor Require 
Explosives 


ics ps 
= 
Flammable liquid - - 
[ i — | мя | вы — | 
hes 
утро | мым | Жә | 
Water-reactive liquids and solids 


И ы а аа ылу т ва de 
Году [с | мы | йа — | 
апоста energy tome gent | | м | м | 
Energy sorgesse | | мы | м | 
роны | мм | — Remiei 71 
LimefeipeiumgsdbuinReies = | мн | м — | 


Where explosion hazards exist^ - - - 
Deflagration Not Required Required 
а. See Section 414.1.3. 


b Combustible dusts where manufactured, generated or used in such a manner that the concentration and conditions create a fire or explosion hazard based on 
information prepared in accordance with this code. See definition of *Combustible dust" in Chapter 2. 

c. Storage or use. 

d. In open use or dispensing. 

е. Rooms containing dispensing and use of hazardous materials where an explosive environment can occur because of the characteristics or nature of the 
hazardous materials or as a result of the dispensing or use process. 

f. A method of explosion control shall be provided where Class 2 water-reactive materials can form potentially explosive mixtures. 

g. Explosion venting is not required for Group H-5 fabrication areas complying with Section 415.11.1. 

h. Where explosion control is required in Section 414.5.1. 


Unstable (reactive) 
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414.6 Outdoor storage, dispensing and use. The weather 
protection of outdoor storage, dispensing and use of hazard- 
ous materials shall be in accordance with this code. 


414.6.1 Weather protection. Where weather protection is 
provided for sheltering outdoor hazardous material stor- 
age or use areas, such areas shall be considered outdoor 
storage or use where the weather protection structure 
complies with Sections 414.6.1.1 through 414.6.1.3. 


414.6.1.1 Walls. Walls shall not obstruct more than one 
side of the structure. 


Exception: Walls shall be permitted to obstruct 
portions of multiple sides of the structure, provided 
that the obstructed area is not greater than 25 percent 
of the structure’s perimeter. 


414.6.1.2 Separation distance. The distance from the 
structure to buildings, /о/ lines, public ways or means of 
egress to a public way shall be not less than the distance 
required for an outside hazardous material storage or 
use area without weather protection. 


414.6.1.3 Noncombustible construction. The overhead 
structure shall be of approved noncombustible construc- 
tion with a maximum area of 1,500 square feet (140 m°). 


Exception: The maximum area is permitted to be 
increased as provided by Section 506. 


414.7 Systems, equipment and processes. Systems, equip- 
ment and processes utilized for storage, dispensing, use or 
handling of hazardous materials shall be in accordance with 
Sections 414.7.1 through 414.7.5. 


414.7.1 Equipment, machinery and alarms. Equipment, 
machinery and required detection and alarm systems asso- 
ciated with the use, storage or handling of hazardous 
materials shall be listed or approved. 


414.7.2 Installation of tanks. Installation of tanks shall be 
in accordance with Section 414.7.2.1 and this code. 


414.7.2.1 Marking. Above-ground stationary tanks 
shall be marked as required by Section 414.8. 


414.7.3 Liquid-level limit control. Atmospheric tanks 
having a capacity greater than 500 gallons (1893 L) and 
containing hazardous material liquids shall be equipped 
with a liquid-level limit control or other approved means 
to prevent overfilling of the tank. 


414.7.4 Seismic protection. Machinery and equipment 
utilizing hazardous materials shall be braced and 
anchored in accordance with the seismic design require- 
ments of this code for the seismic design category in 
which the machinery or equipment is classified. 


414.7.5 Testing. The equipment, devices and systems 
listed in Section 414.7.5.1 shall be tested at the time of 
installation 


414.7.5.1 Equipment, devices and systems requiring 
testing. The following equipment, systems and devices 
shall be tested in accordance with Section 414.7.5. 


1. Gas detection systems, alarms and automatic 
emergency shutoff valves required by Section 447 
for highly toxic and toxic gases. 
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2. Limit control systems for liquid level, tempera- 
ture and pressure required by Sections 414.7.3, 
415.12.7 and 415.13.4. 


3. Emergency alarm systems апа supervision 
required by this code. 


4. Monitoring and supervisory systems required by 
this code. 


5. Manually activated shutdown controls required 
by Section 451 for compressed gas systems con- 
veying pyrophoric gases. 


414.8 Hazard identification signs. Unless otherwise 
exempted by the building official, visible hazard identifica- 
tion signs as specified in NFPA 704 for the specific material 
contained shall be placed on stationary containers and abo- 
veground tanks and at entrances to locations where hazard- 
ous materials are stored, dispensed, used or handled in 
quantities requiring a permit and at specific entrances and 
locations designated by the building official. 


414.8.1 Markings. Individual containers, cartons or pack- 
ages shall be conspicuously marked or labeled in an 
approved manner. Rooms or cabinets containing 
compressed gases shall be conspicuously labeled: 
COMPRESSED GAS. 


414.9 Signs. Signs and markings required by Sections 414.8 
and 414.8.1 shall not be obscured or removed; shall be in 
English as a primary language or in symbols allowed by this 
code; shall be durable; and the size, color and lettering shall 
be approved. 


414.10 Sources of ignition. Sources of ignition shall comply 
with Section 414.10.1. 


414.10.1 Smoking. Smoking shall be prohibited and *No 
Smoking" signs provided as follows: 


1. In rooms or areas where hazardous materials are 
stored or dispensed or used in open systems. 


2. Facilities or areas within facilities that have been 
designated as totally *no smoking" shall have *No 
Smoking" signs placed at all entrances to the facil- 
ity or area. Designated areas within such facilities 
where smoking is permitted, either permanently or 
temporarily, shall be identified with signs desig- 
nating that smoking is permitted in these areas 
only. 


3. In rooms or areas where flammable or combustible 
hazardous materials are stored, dispensed or used. 


Signs required by this section shall be in English as a 
primary language or in symbols allowed by this code. 


414.10.2 Respiratory therapy. In Group 1-2 and ambula- 
tory care facilities, within areas with respiratory therapy 
services, sources of ignition shall be regulated in accor- 
dance with NFPA 99. 


414.11 Gas rooms. Where a gas room is used to increase the 
maximum allowable quantity per control area or is provided 
to comply with the provisions of Section 447, the gas room 
shall be in accordance with Sections 414.11.1 and 414.11.2. 


4-37 


SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


414.11.1 Construction. Gas rooms shall be protected with 
an automatic sprinkler system. Gas rooms shall be sepa- 
rated from the remainder of the building in accordance 
with the requirements of this code based on the occupancy 
group into which it has been classified. 


414.11.2 Ventilation system. The ventilation system for 
gas rooms shall be designed to operate at a negative pres- 
sure in relation to the surrounding area. Highly toxic and 
toxic gases shall also comply with Section 447. The venti- 
lation system shall be installed in accordance with the 
Mechanical Code. 


414.12 Exhausted enclosures. Where an exhausted enclo- 
sure is used to increase maximum allowable quantity per con- 
trol area or where the location of hazardous materials in 
exhausted enclosures is provided to comply with the provi- 
sions of Section 447, the exhausted enclosure shall be in 
accordance with Sections 414.12.1 through 414.12.3. 


414.12.1 Construction. Exhausted enclosures shall be of 
noncombustible construction. 


414.12.2 Ventilation. Exhausted enclosures shall be 
provided with an exhaust ventilation system. The ventila- 
tion system for exhausted enclosures shall be designed to 
operate at a negative pressure in relation to the surround- 
ing area. Ventilation systems used for highly toxic and 
toxic gases shall also comply with Items 1, 2 and 3 of 
Section 447.3.3. The ventilation system shall be installed 
in accordance with the Mechanical Code. 


414.12.3 Fire-extinguishing system. Exhausted enclo- 
sures where flammable materials are used shall be 
protected by an approved automatic fire-extinguishing 
system in accordance with Chapter 9. 


414.13 Gas cabinets. Where a gas cabinet is used to increase 
the maximum allowable quantity per control area or where 
the location of compressed gases in gas cabinets is provided 
to comply with the provisions of Section 447, the gas cabinet 
shall be in accordance with Sections 414.13.1 through 
414.13.3. 


414.13.1 Construction. Gas cabinets shall be constructed 
with the following: 


1. Not less than 0.097-inch (2.5 mm) (No. 12 gage) 
steel. 


2. Self-closing limited access ports or noncombustible 
windows to give access to equipment controls. 


3. Self-closing doors. 


4. Interiors treated, coated or constructed of materials 
that are compatible with the hazardous materials 
stored. Such treatment, coating or construction shall 
include the entire interior of the cabinet. 


414.13.2 Ventilation. Gas cabinets shall be provided with 
an exhaust ventilation system. The ventilation system for 
gas cabinets shall be designed to operate at a negative 
pressure in relation to the surrounding area. Ventilation 
systems used for highly toxic and toxic gases shall also 
comply with Items 1, 2 and 3 of Section 447.3.2. The 
ventilation system shall be installed in accordance with the 
Mechanical Code. 
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414.13.3 Maximum number of cylinders per gas cabi- 
net. The number of cylinders contained in a single gas 
cabinet shall not exceed three. 


414.14 Hazardous materials storage cabinets. Where stor- 
age cabinets are used to increase maximum allowable quan- 
tity per control area or to comply with this chapter, such 
cabinets shall be in accordance with Sections 414.14.1 and 
414.14.2. 


414.14.1 Construction. The interior of cabinets shall be 
treated, coated or constructed of materials that are nonre- 
active with the hazardous materials stored. Such 
treatment, coating or construction shall include the entire 
interior of the cabinet. Cabinets shall either be listed in 
accordance with UL 1275 as suitable for the intended stor- 
age or constructed in accordance with the following: 


1. Cabinets shall be of steel having a thickness of not 
less than 0.0478 inch (1.2 mm) (No. 18 gage). The 
cabinet, including the door, shall be double walled 
with a 1'/,-inch (38 mm) airspace between the walls. 
Joints shall be riveted or welded and shall be tight 
fitting. Doors shall be well fitted, self-closing and 
equipped with a self-latching device. 


2. The bottoms of cabinets utilized for the storage of 
liquids shall be liquid tight to a minimum height of 2 
inches (51 mm). 


414.14.2 Warning markings. Cabinets shall be clearly 
identified in an approved manner with red letters on a 
contrasting background to read: HAZARDOUS—KEEP 
FIRE AWAY. 


414.15 Protection from vehicles. Guard posts or other 
approved means shall be provided to protect storage tanks 


· and connected piping, valves and fittings; dispensing areas; 


and use areas subject to vehicular damage in accordance with 
Section 912.4.4. 


414.16 Electrical wiring and equipment. Electrical wiring 
and equipment shall be installed and maintained in accor- 
dance with Electrical Code. 


414.17 Static accumulation. Where processes or conditions 
exist where a flammable mixture could be ignited by static 
electricity, means shall be provided to prevent the accumula- 
tion of a static charge. 


414.18 Shock padding. Materials that are shock sensitive 
shall be padded, suspended or otherwise protected against 
accidental dislodgement and dislodgement during seismic 
activity. 

414.19 Separation of incompatible materials. /ncompatible 
materials in storage and storage of materials that are incom- 
patible with materials in use shall be separated where the 
stored materials are in containers having a capacity of more 
than 5 pounds (2 kg), 0.5 gallon (2 L) or any amount of com- 
pressed gases. Separation shall be accomplished by: 


1. Segregating incompatible materials in storage by a dis- 
tance of not less than 20 feet (6096 mm). 


2. Isolating incompatible materials in storage by a non- 
combustible partition extending not less than 18 inches 
(457 mm) above and to the sides of the stored material. 
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3. Storing liquid and solid materials in hazardous materi- 
als storage cabinets. 


4. Storing compressed gases in gas cabinets or exhausted 
enclosures in accordance with Sections 414.12 and 
414.13. 


Materials that are incompatible shall not be stored within 
the same cabinet or exhausted enclosure. 


414.20 Shelf storage. Shelving shall be of substantial con- 
struction and shall be braced and anchored in accordance 
with the seismic design requirements of this code for the seis- 
mic zone in which the material is located. Shelving shall be 
treated, coated or constructed of materials that are compatible 
with the hazardous materials stored. Shelves shall be pro- 
vided with a lip or guard where used for the storage of indi- 
vidual containers. 


Exception: Storage in hazardous materials storage cabi- 
nets or laboratory furniture specifically designed for such 
use. 


414.21 Safety cans. Safety cans shall be listed in accordance 
with UL 30 where used to increase the maximum allowable 
quantities per control area of flammable or combustible liq- 
uids in accordance with this code. Safety cans listed in accor- 
dance with UL 1313 are allowed for flammable and 
combustible liquids where not used to increase the maximum 
allowable quantities per control area and for other hazardous 
material liquids in accordance with the listing. 


SECTION 415 
GROUPS H-1, H-2, H-3, H-4 AND H-5 


415.1 General. The provisions of Sections 415.1 through 
415.13.13 shall apply to the storage and use of hazardous 
materials in excess of the maximum allowable quantities per 
control area listed in Section 307.1. 


415.2 Compliance. Buildings and structures with an occu- 
pancy in Group H shall comply with the applicable 
provisions of Section 414. 


415.3 Automatic fire detection systems. Group H occupan- 
cies shall be provided with an automatic fire detection system 
in accordance with Section 907.2. 


415.4 Automatic sprinkler system. Group H occupancies 
shall be equipped throughout with an automatic sprinkler 
system in accordance with Section 903.2.5. 


415.4.1 Automatic sprinkler systems. Indoor storage areas 
and storage buildings shall be equipped throughout with an 
approved automatic sprinkler system in accordance with 
Section 903.3.1.1. The design of the sprinkler system shall 
be not less than that required for Ordinary Hazard Group 2 
with a minimum design area of 3,000 square feet (279 m°). 
Where the materials or storage arrangement is required by 
other regulations to be provided with a higher level of sprin- 
kler system protection, the higher level of sprinkler system 
protection shall be provided. 


415.4.2 Fire-extinguishing systems. Indoor rooms or 
areas in which hazardous materials are dispensed or used 
shall be protected by an automatic fire-extinguishing 
system in accordance with Chapter 9. Sprinkler system 
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design shall be not less than that required for Ordinary 
Hazard Group 2, with a minimum design area of 3,000 
square feet (279 m?). Where the materials or storage 
arrangement are required by other regulations to be 
provided with a higher level of sprinkler system protec- 
tion, the higher level of sprinkler system protection shall 
be provided. 


415.5 Emergency alarms. Emergency alarms for the detec- 
tion and notification of an emergency condition in Group H 
occupancies shall be provided as set forth herein. 


415.5.1 Storage. An approved manual emergency alarm 
system shall be provided in buildings, rooms or areas used 
for storage of hazardous materials. Emergency alarm-initi- 
ating devices shall be installed outside of each interior exit 
or exit access door of storage buildings, rooms or areas. 
Activation of an emergency alarm-initiating device shall 
sound a local alarm to alert occupants of an emergency 
situation involving hazardous materials. 


415.5.2 Dispensing, use and handling. Where hazardous 
materials having a hazard ranking of 3 or 4 in accordance 
with NFPA 704 are transported through corridors, interior 
exit stairways or ramps, or exit passageways, there shall be 
an emergency telephone system, a local manual alarm 
station or an approved alarm-initiating device at not more 
than 150-foot (45 720 mm) intervals and at each exit and 
exit access doorway throughout the transport route. The 
signal shall be relayed to an approved central, proprietary or 
remote station service or constantly attended on-site loca- 
tion and shall initiate a local audible alarm. 


415.5.3 Supervision. Emergency alarm systems required 
by Section 415.5.1 or 415.5.2 shall be electrically super- 
vised and monitored by an approved central, proprietary or 
remote station service or shall initiate an audible and 
visual signal at a constantly attended on-site location. 


415.5.4 Emergency alarm systems. Emergency alarm 
systems required by Section 415.5.1 or 415.5.2 shall be 
provided with emergency or standby power in accordance 
with Section 2702.2. 


415.6 Fire separation distance. Group H occupancies shall 
be located on property in accordance with the other provi- 
sions of this chapter. In Groups H-2 and H-3, not less than 25 
percent of the perimeter wall of the occupancy shall be an 
exterior wall. 


415.6.1 Rooms for flammable or combustible liquid 
use, dispensing or mixing in open systems. Rooms for 
flammable or combustible liquid use, dispensing or mixing 
in open systems having a floor area of not more than 500 
square feet (46.5 m?) need not be located on the outer 
perimeter of the building where they are in accordance 
with this code and NFPA 30. 


415.6.2 Liquid storage rooms and rooms for flammable 
or combustible liquid use in closed systems. Liquid stor- 
age rooms and rooms for flammable or combustible liquid 
use in closed systems, having a floor area of not more than 
1,000 square feet (93 m?) need not be located on the outer 
perimeter where they are in accordance with this code and 
NFPA 30. 
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415.6.3 Spray paint booths. Spray paint booths that 
comply with this code need not be located on the outer 
perimeter. 


415.6.4 Group H occupancy minimum fire separation 
distance. Regardless of any other provisions, buildings 
containing Group H occupancies shall be set back to the 
minimum fire separation distance as set forth in Sections 
415.6.4.1 through 415.6.4.4. Distances shall be measured 
from the walls enclosing the occupancy to /ot lines, 
including those on a public way. Distances to assumed /ot 
lines established for the purpose of determining exterior 
wall and opening protection are not to be used to establish 
the minimum fire separation distance for buildings on 
sites where explosives are manufactured or used where 
separation is provided in accordance with the quantity 
distance tables specified for explosive materials in this 
code. 


415.6.4.1 Group H-1. Group H-1 occupancies shall be 
set back not less than 75 feet (22 860 mm) and not less 
than required by this code. 


Exception: Fireworks manufacturing buildings sep- 
arated in accordance with NFPA 1124. 


415.6.4.2 Group H-2. Group H-2 occupancies shall be 
set back not less than 30 feet (9144 mm) where the area 
of the occupancy is greater than 1,000 square feet (93 
m°) and it is not required to be located in a detached 
building. 


415.6.4.3 Groups H-2 and H-3. Group H-2 and H-3 
occupancies shall be set back not less than 50 feet (15 
240 mm) where a detached building is required (see 
Table 415.6.5). 


415.6.4.4 Explosive materials. Group H-2 and H-3 
occupancies containing materials with exp/osive char- 
acteristics shall be separated as required by Section 
443. Where separations are not specified, the distances 
required shall be determined by a technical report 
issued in accordance with Section 414.1.3. 


415.6.5 Detached buildings for Group H-1, H-2 or H-3 
occupancy. The storage or use of hazardous materials in 
excess of those amounts specified in Table 415.6.5 shall 
be in accordance with the applicable provisions of 
Sections 415.7 and 415.8. 


415.6.5.1 Wall and opening protection. Where a 
detached building is required by Table 415.6.5, wall 
and opening protection based on /ire separation 
distance is not required. 


415.7 Special provisions for Group H-1 occupancies. 
Group H-1 occupancies shall be in detached buildings not 
used for other purposes. Roofs shall be of lightweight 
construction with suitable thermal insulation to prevent 
sensitive material from reaching its decomposition tempera- 
ture. Group H-1 occupancies containing materials that are in 
themselves both physical and health hazards in quantities 
exceeding the maximum allowable quantities per control 
area in Table 307.1(2) shall comply with requirements for 
both Group H-1 and H-4 occupancies. 
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415.7.1 Floors in storage rooms. Floors in storage areas 
for organic peroxides, pyrophoric materials and unstable 
(reactive) materials shall be of liquid-tight, noncombusti- 
ble construction. 


415.8 Special provisions for Group H-2 and H-3 occu- 
pancies. Group H-2 and H-3 occupancies containing 
quantities of hazardous materials in excess of those set forth 
in Table 415.6.5 shall be in detached buildings used for 
manufacturing, processing, dispensing, use or storage of 
hazardous materials. Materials specified for Group H-1 
occupancies in Section 307.3 are permitted to be located 
within Group H-2 or H-3 detached buildings provided that 
the amount of materials per control area do not exceed the 
maximum allowed quantity specified in Table 307.1(1). 


415.8.1 Multiple hazards. Group H-2 or H-3 occupan- 
cies containing materials that are in themselves both 
physical and health hazards in quantities exceeding the 
maximum allowable quantities per control area in Table 
307.1(2) shall comply with requirements for Group H-2, 
H-3 or H-4 occupancies as applicable. 


415.8.2 Separation of incompatible materials. Hazard- 
ous materials other than those specified in Table 415.6.5 
shall be allowed in manufacturing, processing, dispens- 
ing, use or storage areas when separated from 
incompatible materials in accordance with the provisions 
of this code. 


415.8.3 Water reactives. Group H-2 and H-3 occupan- 
cies containing water-reactive materials shall be 
resistant to water penetration. Piping for conveying 
liquids shall not be over or through areas containing 
water reactives, unless isolated by approved liquid-tight 
construction. 


Exception: Fire protection piping shall be permitted 
over or through areas containing water reactives with- 
out isolating it with liquid-tight construction. 


415.8.4 Floors in storage rooms. Floors in storage areas 
for organic peroxides, oxidizers, pyrophoric materials, 
unstable (reactive) materials and water-reactive solids and 
liquids shall be of  liquid-tight, noncombustible 
construction. 


415.8.5 Waterproof room. Rooms or areas used for the 
storage of water-reactive solids and liquids shall be 
constructed in a manner that resists the penetration of 
water through the use of waterproof materials. Piping 
carrying water for other than approved automatic sprin- 
kler systems shall not be within such rooms or areas. 


415.9 Group H-2. In addition to the requirements set forth 
elsewhere in this code, occupancies in Group H-2 shall be 
constructed in accordance with Sections 415.9.1 through 
415.9.3. 


415.9.1 Flammable and combustible liquids. In addition 
to the requirements set forth elsewhere in this code, the 
storage, handling, processing and transporting of flamma- 
ble and combustible liquids in Group H-2 and H-3 
occupancies shall be in accordance with Sections 
415.9.1.1 through 415.9.1.9 and the Mechanical Code. 
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415.9.1.1 Mixed occupancies. Where the storage tank 
area is located in a building of two or more occupancies 
and the quantity of liquid exceeds the maximum allow- 
able quantity for one control area, the use shall be 
completely separated from adjacent occupancies in 
accordance with the requirements of Section 508.4. 


415.9.1.1.1 Height exception. Where storage tanks 
are located within a building not more than one story 
above grade plane, the height limitation of Section 
504 shall not apply for Group H. 


415.9.1.2 Tank protection. Storage tanks shall be 
noncombustible and protected from physical damage. 
Fire barriers or horizontal assemblies or both around 
the storage tanks shall be permitted as the method of 
protection from physical damage. 


415.9.1.3 Tanks. Storage tanks shall be approved tanks 
conforming to the requirements of this code. 


415.9.1.4 Leakage containment. А liquid-tight 
containment area compatible with the stored liquid 


control and secondary containment shall be in accor- 
dance with this code. 


Exception: Rooms where only double-wall storage 
tanks conforming to Section 415.9.1.3 are used to 
store Class I, II and IIIA flammable and combustible 
liquids shall not be required to have a leakage 
containment area. 


415.9.1.5 Leakage alarm. An approved automatic 
alarm shall be provided to indicate a leak in a storage 
tank and room. The alarm shall sound an audible signal, 
15 dBa above the ambient sound level, at every point of 
entry into the room in which the leaking storage tank is 
located. An approved sign shall be posted on every 
entry door to the tank storage room indicating the 
potential hazard of the interior room environment, or 
the sign shall state, “WARNING, WHEN ALARM 
SOUNDS, THE ENVIRONMENT WITHIN THE 
ROOM MAY BE HAZARDOUS.” The leakage alarm 
shall be supervised in accordance with Chapter 9 to 
transmit a trouble signal. 


shall be provided. The method of spill control, drainage 


TABLE 415.6.5 
DETACHED BUILDING REQUIRED 


НИ порекли Ору 


Explosives Not Applicable 


Organic peroxides 


Class Not Applicable 
Class Nor Applicable 
| a Ee oe 2000 
Unstable (reactives) nondetonable 
НЕ ЖЕН ЕСІ 10446 
Class 3 


Water reactives 


ИЕ ЗАРИ fo NET: 
UE | в E 
Pyrophoric gases? Not Applicable Not Applicable 2,000 


For SI: 1 ton = 906 kg, 1 cubic foot = 0.02832 m°, 1 pound = 0.454 kg. 

а. For materials that are detonable, the distance to other buildings or lot lines shall be in accordance with Section 415.6 ог 443 of this code based on 
trinitrotoluene (TNT) equivalence of the material, whichever is greater. 

b. “Maximum Allowable Quantity” means the maximum allowable quantity per control area set forth in Table 307.1(1). 

с. Limited to Division 1.4 materials and articles, including articles packaged for shipment, that are not regulated as an explosive under Bureau of Alcohol, 
Tobacco, Firearms and Explosives (BATF) regulations or unpackaged articles used in process operations that do not propagate a detonation or deflagration 
between articles, provided that the net explosive weight of individual articles does not exceed 1 pound. 

d. Detached buildings are not required, for gases in gas rooms that support H-5 fabrication facilities where the gas room is separated from other areas by a fire 
barrier with a fire-resistance rating of not less than 2 hours and the gas is located in a gas cabinet that is internally sprinklered, equipped with continuous leak 
detection, automatic shutdown and is not manifolded upstream of pressure controls. Additionally, the gas supply is limited to cylinders that do not exceed 125 
pounds (57 kg) water capacity in accordance with 49 CFR 173.192 for Hazard Zone A toxic gases. 
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415.9.1.6 Tank vent. Storage tank vents for Class I, II 
or IIIA liquids shall terminate to the outdoor air in 
accordance with this code. 


415.9.1.7 Room ventilation. Storage tank areas storing 
Class I, П or ША liquids shall be provided with mechan- 
ical ventilation. The mechanical ventilation system shall 
be in accordance with the Mechanical Code. 


415.9.1.8 Explosion venting. Where Class I liquids are 
being stored, explosion venting shall be provided in 
accordance with this code. 


415.9.1.9 Tank openings other than vents. Tank 
openings other than vents from tanks inside buildings 
shall be designed to ensure that liquids or vapor 
concentrations are not released inside the building. 


415.9.2 Liquefied petroleum gas facilities. The construc- 
tion and installation of liquefied petroleum gas facilities 
shall be in accordance with the requirements of this code, 
the Mechanical Code and NFPA 58. 


415.9.3 Dry cleaning plants. The construction and instal- 
lation of dry cleaning plants shall be in accordance with 
the requirements of this code, the Mechanical Code, the 
Plumbing Code and NFPA 32. Dry cleaning solvents and 
systems shall be classified in accordance with this code. 


415.11.1.1.1 Aggregate quantities. The aggregate С“ 


quantities of hazardous materials stored and used іп 
a single fabrication area shall not exceed the quanti- 
ties set forth in Table 415.11.1.1.1. 


Exception: The quantity limitations for any 
hazard category in Table 415.11.1.1.1 shall not 
apply where the fabrication area contains quanti- 
ties of hazardous materials not exceeding the 
maximum allowable quantities per control area 
established by Tables 307.1(1) and 307.1(2). 


415.11.1.1.2 Hazardous production materials. The 
maximum quantities of hazardous production materi- 
als (HPM) stored in a single fabrication area shall 
not exceed the maximum allowable quantities per 
control area established by Table 307.1(1) and Table 
307.1(2). 


415.11.1.2 Separation. Fabrication areas, whose sizes 
are limited by the quantity of hazardous materials 
allowed by Table 415.11.1.1.1, shall be separated from 
each other, from corridors and from other parts of the 
building by not less than 1-һош fire barriers constructed 
in accordance with Section 707 or horizontal assemblies 
constructed in accordance with Section 711, or both. 


Exceptions: 


415.10 Groups H-3 and H-4. Groups H-3 and H-4 shall be 
constructed in accordance with the applicable provisions of 
> this code. 


1. Doors within such fire barrier walls, including 
doors to corridors, shall be only self-closing 


415.10.1 Flammable and combustible liquids. The stor- 
age, handling, processing and transporting of flammable 
and combustible liquids in Group H-3 occupancies shall 
be in accordance with Section 415.9.1. 


415.10.2 Gas rooms. Where gas rooms are provided, such 
rooms shall be separated from other areas by not less than 
1-һош fire barriers constructed in accordance with 
Section 707 or horizontal assemblies constructed in accor- 
dance with Section 711, or both. 


415.10.3 Floors in storage rooms. Floors in storage areas 
for corrosive liquids and highly toxic or toxic materials 
shall be of liquid-tight, noncombustible construction. 


415.10.4 Separation of highly toxic solids and liquids. 
Highly toxic solids and liquids not stored in approved 
hazardous materials storage cabinets shall be isolated from 
other hazardous materials storage by not less than 1-hour 
fire barriers constructed in accordance with Section 707 
or horizontal assemblies constructed in accordance with 
Section 711, or both. 


fire door assemblies having a fire protection 
rating of not less than */, hour. | 


2. Windows between fabrication areas and cor- 
ridors are permitted to be fixed glazing /isted 
and labeled for a fire protection rating of not 
less than ?/, hour in accordance with Section 
716. 


415.11.1.3 Location of occupied levels. Occupied 
levels of fabrication areas shall be located at or above 
the first story above grade plane. 


415.11.1.4 Floors. Except for surfacing, floors within 
fabrication areas shall be of noncombustible 
construction. 


Openings through floors of fabrication areas are 
permitted to be unprotected where the interconnected 
levels are used solely for mechanical equipment 
directly related to such fabrication areas (see Section 
415.11.1.5). 


Floors forming a part of an occupancy separation 
shall be liquid tight. 


415.11.1.5 Shafts and openings through floors. Eleva- 
tor hoistways, vent shafts and other openings through 
floors shall be enclosed where required by Sections 712 


415.11 Group Н-5. In addition to the requirements set forth 
elsewhere in this code, Group H-5 shall comply with the 
>| | provisions of Sections 415.11.1 through 415.11.11. 


415.11.1 Fabrication areas. Fabrication areas shall 
comply with Sections 415.11.1.1 through 415.11.1.8. 


415.11.1.1 Hazardous materials. Hazardous materi- 
als and hazardous production materials (HPM) shall 
comply with Sections 415.11.1.1.1 and 415.11.1.1.2. 
Where a material poses multiple hazards, all hazards 
shall be addressed. 


and 713. Mechanical duct and piping penetrations 
within a fabrication area shall not extend through more 
than two floors. The annular space around penetrations 
for cables, cable trays, tubing, piping, conduit or ducts 
shall be sealed at the floor level to restrict the movement 
of air. The fabrication area, including the areas through 
which the ductwork and piping extend, shall be consid- 
ered to be a single conditioned environment. 
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| TABLE 415.11.1.1.1 
- QUANTITY LIMITS FOR HAZARDOUS MATERIALS IN A SINGLE FABRICATION AREA IN GROUP H-5* 


SOLIDS LIQUIDS GAS 
RAZARD CATEGORY (pounds per square foot) (gallons per square foot) (cubic feet @ NTP/square foot) 


PHYSICAL-HAZARD MATERIALS 


Combustible dust Not Applicable Not Applicable 


Combustible fiber Baled Not Applicable Not Applicable 


mB eG 
Combination Class L Папа ША 


Ў Flammable ; у Моје 4 
Cryogenic gas Oxidizine Not Applicable Not Applicable 


Gaseous 
Flammabl | | 
Liquefied Not Applicable Not Applicable 


0.0025 
Flammable liquid ) 


TA, IB and С 
I Hand ША 
Flammable solid 
trio ci 

rr O ee gee 


орауы 
E8 Liquefied 
Combination of gaseous and liquefied 


Combustible liquid ША 


Not Applicable 


Not Applicable 


Not Applicable Not Applicable 


Oxidizer 


Pyrophoriemateras | м | 005 — —| ма | 

оа | . ui T БЫН ЧУ ш кенч 

Water reactive Not Applicable 
Саа] 


HEALTH-HAZARD MATERIALS 


Highly toxic 


For SI: 1 pound = 0.454 kg, 1 pound per square foot = 4.882 kg/m’, 1 gallon per square foot = 40.7 L/m’, 1 cubic foot (à) NTP/square foot = 0.305 m? @ NTP/m’, 
1 cubic foot = 0.02832 m’. 


Unstable (reactive) 


айсы» а. Hazardous materials within piping shall not be included in the calculated quantities. 
b. Quantity of hazardous materials in a single fabrication shall not exceed the maximum allowable quantities per control area in Tables 307.1(1) and 307.1(2). 
с. Densely packed baled cotton that complies with the packing requirements of ISO 8115 shall not be included in this material class. 
d. The aggregate quantity of flammable, pyrophoric, toxic and highly toxic gases shall not exceed the greater of 0.2 cubic feet at NTP/square foot or 9,000 cubic 
feet at NTP. 
е. The aggregate quantity of pyrophoric gases in the building shall not exceed the amounts set forth in Table 415.6.5. 
f. Quantity of Class 3 water-reactive solids in a single tool shall not exceed 1 pound. 
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415.11.1.6 Ventilation. Mechanical exhaust ventilation 
at the rate of not less than | cubic foot per minute per 
square foot [0.0051 m?/(s х m?)] of floor area shall be 
provided throughout the portions of the fabrication 
area where HPM are used or stored. The exhaust air 
duct system of one fabrication area shall not connect to 
another duct system outside that fabrication area 
within the building. 


A ventilation system shall be provided to capture 
and exhaust gases, fumes and vapors at workstations. 


Two or more operations at a workstation shall not 
be connected to the same exhaust system where either 
one or the combination of the substances removed 
could constitute a fire, explosion or hazardous chemical 
reaction within the exhaust duct system. 


Exhaust ducts penetrating fire barriers constructed 
in accordance with Section 707 or horizontal assem- 
blies constructed in accordance with Section 711 shall 
be contained in a shaft of equivalent fire-resistance- 
rated construction. Exhaust ducts shall not penetrate 
fire walls. 


Fire dampers shall not be installed in exhaust ducts. 


415.11.1.7 Transporting hazardous production 
materials to fabrication areas. HPM shall be trans- 
ported to fabrication areas through enclosed piping or 
tubing systems in accordance with the Boiler Code 
through service corridors complying with Section 
415.11.3, or in corridors as permitted in the exception 
to Section 415.11.2. The handling or transporting of 
HPM within service corridors shall comply with this 
code. 


415.11.1.8 Electrical. Electrical equipment and 
devices within the fabrication area shall comply with 
the Electrical Code. The requirements for hazardous 
locations need not be applied where the average air 
change is not less than four times that set forth in 
Section 415.11.1.6 and where the number of air 
changes at any location is not less than three times that 
required by Section 415.11.1.6. The use of recirculated 
air shall be permitted. 


415.11.1.8.1 Workstations. Workstations shall not 
be energized without adequate exhaust ventilation. 
See Section 415.11.1.6 for workstation exhaust 
ventilation requirements. 


415.11.1.9 Gas cabinets. Gas cabinets shall comply 
with Section 414.13. 


415.11.1.10 Exhausted enclosures. Exhausted enclo- 
sures shall comply with Section 414.12. 


415.11.1.11 Gas rooms. Gas rooms shall comply with 
Section 414.11. 


415.11.1.12 Cabinets containing pyrophoric liquids 
or water-reactive Class 3 liquids. Cabinets in fabrica- 
tion areas containing pyrophoric liquids or Class 3 
water-reactive liquids in containers or in amounts 
greater than '/, gallon (2 L) shall comply with Section 
415.11.6.5. 


415.11.1.13 Automatic sprinkler system. Ап 
approved automatic sprinkler system shall be provided 
in accordance with Sections 415.11.1.13.1 through 
415.11.1.13.5 and Chapter 9. 


415.11.1.13.1 Workstations and tools. The design 
of the sprinkler system in the area shall take into 
consideration the spray pattern and the effect on the 
equipment. 


415.11.1.13.1.1 Combustible workstations. A 
sprinkler head shall be installed within each 
branch exhaust connection or individual plenums 
of workstations of combustible construction. The 
sprinkler head in the exhaust connection or 
plenum shall be located not more than 2 feet (610 
mm) from the point of the duct connection or the 
connection to the plenum. Where necessary to 
prevent corrosion, the sprinkler head and 
connecting piping in the duct shall be coated with 
approved or listed corrosion-resistant materials. 
Access to the sprinkler head shall be provided for 
periodic inspection. 


Exceptions: 


1. Approved alternative automatic fire- 
extinguishing systems are allowed. 
Activation of such systems shall deacti- 
vate the related processing equipment. 


2. Process equipment that operates at tem- 
peratures exceeding 932°F (500°C) and 
is provided with automatic shutdown 
capabilities for hazardous materials. 


3. Exhaust ducts 10 inches (254 mm) or 
less in diameter from flammable gas 
storage cabinets that are part of a work- 
station. 


4. Ducts /isted or approved for use without 
internal automatic sprinkler protection. 


415.11.1.13.1.2 Combustible tools. Where the 
horizontal surface of a combustible tool is 
obstructed from ceiling sprinkler discharge, auto- 
matic sprinkler protection that covers the 
horizontal surface of the tool shall be provided. 


Exceptions: 


1. An automatic gaseous fire-extinguish- 
ing local surface application system 
shall be allowed as an alternative to 
sprinklers. Gaseous-extinguishing sys- 
tems shall be actuated by infrared (IR) 
or ultraviolet/ infrared (UV/IR) optical 
detectors. 


2. Tools constructed of materials that are 
listed as Class 1 or Class 2 in accor- 
dance with UL 2360 or approved for use 
without internal fire-extinguishing sys- 
tem protection. 


415.11.1.13.2 Gas cabinets and exhausted enclo- 
sures. An approved automatic sprinkler system shall 
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be provided in gas cabinets and exhausted enclosures 
containing HPM compressed gases. 


Exception: Gas cabinets located in an HPM 
room other than those cabinets containing pyro- 
phoric gases. 


415.11.1.13.3 Exhaust connections and plenums of 
combustible workstations. Automatic fire-extin- 
guishing system protection for exhaust connections 
and plenums of combustible workstations shall 
comply with Section 415.11.1.13.1.1. 


415.11.1.13.4 Exhaust duct sprinkler system 
requirements. Automatic sprinklers installed in 
exhaust duct systems shall be hydraulically designed 
to provide 0.5 gallons per minute (gpm) (1.9 L/min) 
over an area derived by multiplying the distance 
between the sprinklers in a horizontal duct by the 
width of the duct. Minimum discharge shall be 20 
gpm (76 L/min) per sprinkler from the five hydrauli- 
cally most remote sprinklers, 


415.11.1.13.4.1 Control valve. A separate indi- 
cating control valve shall be provided for 
sprinklers installed in exhaust ducts. 


415.11.1.13.4.2 Drainage. Drainage shall be 
provided to remove sprinkler water discharged in 
exhaust ducts. 


415.11.1.13.4.3 Corrosive atmospheres. Where 
corrosive atmospheres exist, exhaust duct sprin- 
klers and pipe fittings shall be manufactured of 
corrosion-resistant materials or coated with 
approved materials. 


415.11.1.13.5 Sprinkler alarms and supervision. 
Automatic sprinkler systems shall be electrically 
supervised and provided with alarms in accordance 
with Chapter 9. Automatic sprinkler system alarm 
and supervisory signals shall be transmitted to the 
emergency control station. 


415.11.2 Corridors. Corridors shall comply with Chapter 
10 and shall be separated from fabrication areas as speci- 
fied in Section 415.11.1.2. Corridors shall not contain 
HPM and shall not be used for transporting such materials 
except through closed piping systems in accordance with 
the Boiler Code. 


Exception: Where existing fabrication areas are 
altered or modified, HPM is allowed to be transported 
in existing corridors, subject to the following 
conditions: 


1. Nonproduction HPM is allowed to be transported 
in corridors if utilized for maintenance, lab work 
and testing. 


2. Where existing fabrication areas are altered or 
modified, HPM is allowed to be transported in 
existing corridors, subject to the following con- 
ditions: 

2.1. Corridors. Corridors adjacent to the fabri- 
cation area where the alteration work is 
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to be done shall comply with Section 
1020 for a length determined as follows: 


2.1.1. The length of the common 
wall of the corridor and the 
fabrication area; and 


2.1.2. For the distance along the 
corridor to the point of entry 
of HPM into the corridor 
serving that fabrication area. 


2.2. Emergency alarm system. There shall 
be an emergency telephone system, a 
local manual alarm station or other 
approved alarm-initiating device within 
corridors at not more than 150-foot (45 
720 mm) intervals and at each exit and 
doorway. The signal shall be relayed to 
an approved central, proprietary or 
remote station service or the emergency 
control station and shall initiate a local 
audible alarm. 


2.3. Pass-throughs. Self-closing | doors 
having a fire protection rating of not 
less than 1 hour shall separate pass- 
throughs from existing corridors. Pass- 
throughs shall be constructed as 
required for the corridors and protected 
by an approved automatic sprinkler 
system. 


415.11.3 Service corridors. Service corridors within a 
Group H-5 occupancy shall comply with Sections 
415.11.3.1 through 415.11.3.4. 


415.11.3.1 Use conditions. Service corridors shall be 
separated from corridors as required by Section 
415.11.1.2. Service corridors shall not be used as a 
required corridor. 


415.11.3.2 Mechanical ventilation. Service corridors 
shall be mechanically ventilated as required by Section 
415.11.1.6 or at not less than six air changes per hour. 


415.11.3.3 Means of egress. The distance of travel 
from any point in a service corridor to an exit, exit 
access corridor or door into a fabrication area shall be 
not greater than 75 feet (22 860 mm). Dead ends shall 
be not greater than 4 feet (1219 mm) in length. There 
shall be not less than two exits, and not more than one- 
half of the required means of egress shall require travel 
into a fabrication area. Doors from service corridors 
shall swing in the direction of egress travel and shall be 
self-closing. 

415.11.3.4 Minimum width. The clear width of a 
service corridor shall be not less than 5 feet (1524 
mm), or 33 inches (838 mm) wider than the widest cart 
or truck used in the service corridor, whichever is 
greater. 


415.11.4 Emergency alarm system. Emergency alarm 
systems shall be provided in accordance with this section 
and Sections 415.5.1 and 415.5.2. The maximum allow- 
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able quantity per control area provisions shall not apply to 
emergency alarm systems required for HPM. 


415.11.4.1 Service corridors. An emergency alarm 
system shall be provided in service corridors, with not 
fewer than one alarm device in each service corridor. 


415.11.4.2 Corridors and interior exit stairways and 
ramps. Emergency alarms for corridors, interior exit 
stairways and ramps and exit passageways shall 
comply with Section 415.5.2. 


415.11.4.3 Liquid storage rooms, HPM rooms and 
gas rooms. Emergency alarms for liquid storage 
rooms, HPM rooms and gas rooms shall comply with 
Section 415.5.1. 


415.11.4.4 Alarm-initiating devices. An approved 
emergency telephone system, local alarm manual pull 
stations, or other approved alarm-initiating devices are 
allowed to be used as emergency alarm-initiating 
devices. 


415.11.4.5 Alarm signals. Activation of the emergency 
alarm system shall sound a local alarm and transmit a 
signal to the emergency control station. 


415.11.5 Storage of hazardous production materials. 
Storage of hazardous production materials (HPM) in fabri- 
cation areas shall be within approved or listed storage 
cabinets or gas cabinets or within a workstation. The stor- 
age of HPM in quantities greater than those specified in 
Sections 414.1.6 and 444.4.4 shall be in liquid storage 
rooms, HPM rooms or gas rooms as appropriate for the 
materials stored. The storage of other hazardous materials 
shall be in accordance with other applicable provisions of 
this code. 


415.11.6 HPM rooms, gas rooms, /iquid storage room 
construction. HPM rooms, gas rooms and liquid shall be 
constructed in accordance with Sections 415.11.6.1 
through 415.11.6.9. 


415.11.6.1 HPM rooms and gas rooms. HPM rooms 
and gas rooms shall be separated from other areas by 
fire barriers constructed in accordance with Section 
707 or horizontal assemblies constructed in accordance 
with Section 711, or both. The fire-resistance rating 
shall be not less than 2 hours where the area is 300 
square feet (27.9 т?) or more and not less than 1 hour 
where the area is less than 300 square feet (27.9 m?). 


415.11.6.2 Liquid storage rooms. Liquid storage 
rooms shall be constructed in accordance with the 
following requirements: 


1. Rooms greater than 500 square feet (46.5 m?) in 
area, shall have not fewer than one exterior door 
approved for fire department access. 


2. Rooms shall be separated from other areas by fire 
barriers constructed in accordance with Section 
707 or horizontal assemblies constructed in 
accordance with Section 711, or both. The fìre- 
resistance rating shall be not less than 1 hour for 
rooms up to 150 square feet (13.9 т?) in area апа 
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not less than 2 hours where the room is more than 
150 square feet (13.9 m?) in area. 


3. Shelving, racks and wainscotting in such areas 
shall be of noncombustible construction or wood 
of not less than 1-іпсһ (25 mm) nominal thick- 
ness or fire-retardant-treated wood complying 
with Section 2303.2. 


4. Rooms used for the storage of Class I flammable 
liquids shall not be located in a basement. 


415.11.6.3 Floors. Except for surfacing, floors of HPM 
rooms and liquid storage rooms shall be of noncombus- 
tible liquid-tight construction. Raised grating over 
floors shall be of noncombustible materials. 


415.11.6.4 Location. Where HPM rooms, liquid stor- 
age rooms and gas rooms are provided, they shall have 
not fewer than one exterior wall and such wall shall be 
not less than 30 feet (9144 mm) from Zot lines, includ- 
ing Zot lines adjacent to public ways. 


415.11.6.5 Explosion control. Explosion control shall 
be provided where required by Section 414.5.1. 


415.11.6.6 Exits. Where two exits are required from 
HPM rooms, liquid storage rooms and gas rooms, one 
shall be directly to the outside of the building. 


415.11.6.7 Doors. Doors in a fire barrier wall, includ- 
ing doors to corridors, shall be self-closing fire door 
assemblies having a fire protection rating of not less 
than */, hour. 


415.11.6.8 Ventilation. Mechanical exhaust ventilation 
shall be provided in liquid storage rooms, HPM rooms 
and gas rooms at the rate of not less than 1 cubic foot 
per minute per square foot (0.044 L/s/m’) of floor area 
or six air changes per hour. 


Exhaust ventilation for gas rooms shall be designed 
to operate at a negative pressure in relation to the sur- 
rounding areas and direct the exhaust ventilation to an 
exhaust system. 


415.11.6.9 Emergency alarm system. An approved 
emergency alarm system shall be provided for HPM 
rooms, liquid storage rooms and gas rooms. 


Emergency  alarm-initiating devices shall Бе 
installed outside of each interior exit door of such 
rooms. 


Activation of an emergency alarm-initiating device 
shall sound a local alarm and transmit a signal to the 
emergency control station. 


An approved emergency telephone system, local 
alarm manual pull stations or other approved alarm-ini- 
tiating devices are allowed to be used as emergency 
alarm-initiating devices. 


415.11.7 Workstations. Workstations in fabrication 
areas shall be in accordance with Sections 415.11.7.1 
through 415.11.7.5. 


415.11.7.1 Construction. Workstations in fabrication 
areas shall be constructed of materials compatible with 
the materials used and stored at the workstation. The 
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portion of the workstation that serves as a cabinet for 
HPM gases, Class I flammable liquids, or Class II or 
Class ША combustible liquids shall be noncombustible 
and, if of metal, shall be not less than 0.0478-inch (18 
gage) (1.2 mm) steel. 


415.11.7.2 Maximum aggregate quantities at work- 
stations. The quantity of HPM in use at a workstation 
shall not exceed the quantities listed in Table 
415.11.7.2. 


415.11.7.3 Protection of vessels. Vessels containing 
hazardous materials located іп or connected to a work- 
station shall be protected as follows: 


1. HPM: Vessels containing HPM shall be pro- 
tected from physical damage and shall not project 
from the workstation. 


2. Hazardous cryogenic fluids, gases and liquids: 
Hazardous cryogenic fluid, gas and liquid vessels 
located within a workstation shall be protected 
from seismic forces in an approved manner in 
accordance with this code. 


415.11.7.4 Drainage and containment for HPM 
liquids. Each workstation utilizing HPM liquids shall 
have all of the following: 


1. Drainage piping systems connected to a compati- 
ble system for disposition of such liquids. 


2. The work surface provided with a slope or other 
means for directing spilled materials to the con- 
tainment or drainage system. 


3. An approved means of containing or directing 
spilled or leaked liquids to the drainage system. 


415.11.7.5 Pyrophoric solids, liquids and Class 3 
water-reactive liquids. Pyrophoric liquids and Class 3 
water-reactive liquids in containers greater than 0.5gal- 
lon (2 L) but not exceeding 5.3-gallon (20 L) capacity 
and pyrophoric solids in containers greater than 4.4 
pounds (2 kg) but not exceeding 44 pounds (20 kg) 
shall be allowed at workstations where located inside 
cabinets and the following conditions are met: 


1. Maximum amount per cabinet: The maximum 
amount per cabinet shall be limited to 5.3 gallons 
(20 L) of liquids and 44 pounds (20 kg) of total 
liquids and solids. 


2. Cabinet construction: Cabinets shall be con- 
structed in accordance with the following: 


2.1. Cabinets shall be constructed of not less 
than 0.097-inch (2.5 mm) (12 gage) steel. 


2.2. Cabinets shall be permitted to have self- 
closing limited access ports or noncom- 
bustible windows that provide access to 
equipment controls. 


2.3. Cabinets shall be provided with self- or 
manual-closing doors. Manual-closing 
doors shall be equipped with a door 
switch that will initiate local audible and 
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visual alarms when the door is in the open 
position. 


3. Cabinet exhaust ventilation system: An 
exhaust ventilation system shall be provided 
for cabinets and shall comply with the follow- 
ing: 


3.1. The system shall be designed to operate at 
a negative pressure in relation to the sur- 
rounding area. 


3.2. The system shall be equipped with moni- 
toring equipment to ensure that required 
exhaust flow or static pressure is pro- 
vided. 


3.3. Low-flow or static pressure conditions 
shall send an alarm to the on-site emer- 
gency control station. The alarm shall be 
both visual and audible. 


4. Cabinet spill containment: Spill containment 
shall be provided in each cabinet, with the spill 
containment capable of holding the contents of 
the aggregate amount of liquids in containers in 
each cabinet. 


5. Valves: Valves in supply piping between the 
product containers in the cabinet and the work- 
station served by the containers shall fail in the 
closed position upon power failure, loss of 
exhaust ventilation and actuation of the fire con- 
trol system. 


6. Fire detection system: Each cabinet shall be 
equipped with an automatic fire detection system 
complying with the following conditions: 


6.1. Automatic detection system: UV/IR, 
high-sensitivity smoke detection (HSSD) 
or other approved detection systems shall 
be provided inside each cabinet. 


6.2. Automatic shutoff: Activation of the 
detection system shall automatically close 
the shutoff valves at the source on the liq- 
uid supply. 


6.3. Alarms and signals: Activation of the 
detection system shall initiate a local 
alarm within the fabrication area and 
transmit a signal to the emergency control 
station. The alarms and signals shall be 
both visual and audible. 


415.11.8 Gas detection systems. A gas detection system 
complying with Section 916 shall be provided for HPM 
gases where the physiological warning threshold level of 
the gas is at a higher level than the accepted permissible 
exposure limit (PEL) for the gas and for flammable gases in 
accordance with Sections 415.11.8.1 through 415.11.8.2. 


415.11.8.1 Where required. A gas detection system 
shall be provided in the areas identified in Sections 
415.11.8.1.1 through 415.11.8.1.4. 
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415.11.8.1.1 Fabrication areas. A gas detection 
system shall be provided in fabrication areas where 
НРМ gas is used in the fabrication area. 


415.11.8.1.2 HPM rooms. A continuous gas detec- 
tion system shall be provided in HPM rooms where 
НРМ gas is used in the room. 


corridor, a gas detection system shall be provided 
where piping is located and in the corridor. 


Exception: A gas detection system is not required 
for occasional transverse crossings of the corridors 
by supply piping that is enclosed in a ferrous pipe 
or tube for the width of the corridor. 


415.11.8.1.3 Gas cabinets, exhausted enclosures 
and gas rooms. A gas detection system shall be 
provided in gas cabinets and exhausted enclosures 
for HPM gas. A gas detection system shall be 
provided in gas rooms where HPM gases are not 
located in gas cabinets or exhausted enclosures. 


415.11.8.1.4 Corridors. Where HPM gases are trans- 


ported in piping placed within the space defined by the 
walls of a corridor and the floor or roof above the 2 


415.11.8.2 Gas detection system operation. The gas 
detection system shall be capable of monitoring the 
room, area or equipment in which the HPM gas is 
located at or below all the following gas concentrations: 


1. Immediately dangerous to life and health (IDLH) 
values where the monitoring point is within an 
exhausted enclosure, ventilated enclosure or gas 
cabinet. 

. Permissible exposure limit (PEL) levels where 
the monitoring point is in an area outside an 


TABLE 415.11.7.2 
MAXIMUM QUANTITIES OF HPM AT A WORKSTATION® 


HPM CLASSIFICATION STATE MAXIMUM QUANTITY 


an internal cylinder volume of 39.6 gallons or 5.29 cubic feet 
Use-open system: 25 gallons”; Use-closed system: 150 gallons" ° 
an internal cylinder volume of 39.6 gallons or 5.29 cubic feet 
an internal cylinder volume of 39.6 gallons or 5.29 cubic feet 
kk. ic САТ aa en. RCM E 
| Solid | 4.4 mer 


For SI: 1 pound = 0.454 kg, 1 gallon = 3.785 L. 

a. Maximum allowable quantities shall be increased 100 percent for closed system operations. Where Note b applies, the increase for both notes shall be 
allowed. 

b. Quantities shall be allowed to be increased 100 percent where workstations are internally protected with an approved automatic fire-extinguishing or 
suppression system complying with Chapter 9. Where Note a applies, the increase for both notes shall be allowed. Where Note e applies, the maximum 
increase allowed for both Notes b and e shall not exceed 100 percent. 

c. Allowed only in workstations that are internally protected with an approved automatic fire-extinguishing or fire protection system complying with Chapter 9 
and compatible with the reactivity of materials in use at the workstation. 

d. The quantity limits apply only to materials classified as HPM. 

е. Quantities shall be allowed to be increased 100 percent for nonflammable, noncombustible corrosive liquids where the materials of construction for 
workstations are listed or approved for use without internal fire-extinguishing or suppression system protection. Where Note b applies, the maximum increase 
allowed for both Notes b and e shall not exceed 100 percent. 

f. A maximum quantity of 5.3 gallons of liquids and 44 pounds of total liquids and solids shall be allowed at a workstation where conditions are in accordance 
with Section 415.11.6.5. 


Corrosive 


Flammable, highly toxic, pyro- 
phoric and toxic combined 


Flammable 


Highly toxic 


Oxidizer 


Toxic 


Unstable reactive Class 3 


Water-reactive Class 3 
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exhausted enclosure, ventilated enclosure or gas 
cabinet. 


3. For flammable gases, the monitoring detection 
threshold level shall be vapor concentrations in 
excess of 25 percent of the lower flammable limit 
(LFL) where the monitoring is within or outside 
an exhausted enclosure, ventilated enclosure or 
gas cabinet. 


4. Except as noted in this section, monitoring for 
highly toxic and toxic gases shall also comply 
with Section 447. 


415.11.8.2.1 Alarms. The gas detection system 
shall initiate a local alarm and transmit a signal to 
the emergency control station when a short-term 
hazard condition is detected. The alarm shall be 
both visual and audible and shall provide warning 
both inside and outside the area where the gas is 
detected. The audible alarm shall be distinct from 
all other alarms. 


415.11.8.2.2 Shutoff of gas supply. The gas detec- 
tion system shall automatically close the shutoff 
valve at the source on gas supply piping and tubing 
related to the system being monitored for which gas 
is detected when a short-term hazard condition is 
detected. Automatic closure of shutoff valves shall 
comply with the following: 


1. Where the gas detection sampling point initi- 
ating the gas detection system alarm is within 
a gas cabinet or exhausted enclosure, the shut- 


415.11.10 Emergency control station. An emergency 


control station shall be provided in accordance with 
Sections 415.11.10.1 through 415.11.10.3. 


415.11.10.1 Location. The emergency control station 
shall be located on the premises at an approved location 
outside the fabrication area. 


415.11.10.2 Staffing. Trained personnel shall continu- 
ously staff the emergency control station. 


415.11.10.3 Signals. The emergency control station 
shall receive signals from emergency equipment and 
alarm and detection systems. Such emergency equip- 
ment and alarm and detection systems shall include, but 
not be limited to, the following where such equipment 
or systems are required to be provided either in this 
chapter or elsewhere in this code: 


1 
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. Automatic sprinkler system alarm and monitoring 


systems. 


‚ Manual fire alarm systems. 

. Emergency alarm systems. 

. Gas detection systems. 

. Smoke detection systems. 

. Emergency power system. 

. Automatic detection and alarm systems for pyro- 


phoric liquids and Class 3 water-reactive liquids 
required in Section 415.11.7.5. 


. Exhaust ventilation flow alarm devices for pyro- 


phoric liquids and Class 3 water-reactive liquids 


cabinet exhaust ventilation systems required in 
Section 415.11.7.5. 


415.11.10.4 Increased travel distance. Where travel 
distance is increased in accordance with Section 
1017.2.3, the use of smoke detection systems for auto- 
matic shutoff of return air systems is not required where 
analysis demonstrates shutoff would create a greater 
hazard. A smoke detection system with remote indica- 
tion and manual shutoff capability at the emergency 
control station shall be required. 


415.11.11 Emergency power system. An emergency 
power system shall be provided in Group H-5 occupancies 
in accordance with Section 2702. The emergency power 
system shall supply power automatically to the electrical 
systems specified in Section 415.11.11.1 when the normal 
electrical supply system is interrupted. 


415.11.11.1 Required electrical systems. Emergency 
power shall be provided for electrically operated equip- 
ment and connected control circuits for the following 
systems: 


1. HPM exhaust ventilation systems. 

. HPM gas cabinet ventilation systems. 

. HPM exhausted enclosure ventilation systems. 
. HPM gas room ventilation systems. 

. HPM gas detection systems. 

. Emergency alarm systems. 

. Manual and automatic fire alarm systems. 


off valve in the gas cabinet or exhausted 
enclosure for the specific gas detected shall 
automatically close. 


2. Where the gas detection sampling point initi- 
ating the gas detection system alarm is within 
a room and compressed gas containers are not 
in gas cabinets or an exhausted enclosure, the 
shutoff valves on all gas lines for the specific 
gas detected shall automatically close. 


3. Where the gas detection sampling point initi- 
ating the gas detection system alarm is within 
a piping distribution manifold enclosure, the 
shutoff valve supplying the manifold for the 
compressed gas container of the specific gas 
detected shall automatically close. 


Exception: Where the gas detection sampling 
point initiating the gas detection system alarm is 
at the use location or within a gas valve enclosure 
of a branch line downstream of a piping distribu- 
tion manifold, the shutoff valve for the branch 
line located in the piping distribution manifold 
enclosure shall automatically close. 


415.11.9 Manual fire alarm system. An approved 
manual fire alarm system shall be provided throughout 
buildings containing Group H-5. Activation of the alarm 
system shall initiate a local alarm and transmit a signal to 
the emergency control station. The fire alarm system shall 
be designed and installed in accordance with Section 907. 
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8. Automatic sprinkler system monitoring and 
alarm systems. 


9. Automatic alarm and detection systems for 
pyrophoric liquids and Class 3 water-reactive 
liquids required in Section 415.11.7.5. 


10. Flow alarm switches for pyrophoric liquids and 
Class 3 water-reactive liquids cabinet exhaust ven- 
tilation systems required in Section 415.11.7.5. 


11. Electrically operated systems required else- 
where in this code applicable to the use, storage 
or handling of HPM. 


415.11.11.2 Exhaust ventilation systems. Exhaust 
ventilation systems are allowed to be designed to operate 
at not less than one-half the normal fan speed on the 
emergency power system where it is demonstrated that 
the level of exhaust will maintain a safe atmosphere. 


415.11.12 Automatic sprinkler system protection in 
exhaust ducts for HPM. An approved automatic sprin- 
kler system shall be provided in exhaust ducts conveying 
gases, vapors, fumes, mists or dusts generated from HPM 
іп accordance with Sections 415.11.12.1 through 
415.11.12.3 and the Mechanical Code. 


415.11.12.1 Metallic and noncombustible nonmetallic 
exhaust ducts. An approved automatic sprinkler system 
shall be provided in metallic and noncombustible 
nonmetallic exhaust ducts where all of the following 
conditions apply: 


1. Where the largest cross-sectional diameter is 
equal to or greater than 10 inches (254 mm). 


2. The ducts are within the building. 


3. The ducts are conveying flammable gases, vapors 
or fumes. 


415.11.12.2 Combustible nonmetallic exhaust ducts. 
Automatic sprinkler system protection shall be provided 
in combustible nonmetallic exhaust ducts where the 
largest cross-sectional diameter of the duct is equal to 
or greater than 10 inches (254 mm). 


Exception: Ducts need not be provided with auto- 
matic sprinkler protection as follows: 


1. Ducts listed or approved for applications with- 
out automatic sprinkler system protection. 


2. Ducts not more than 12 feet (3658 mm) in 
length installed below ceiling level. 


415.11.12.3 Automatic sprinkler locations. Sprinkler 
systems shall be installed at 12-foot (3658 mm) intervals 
in horizontal ducts and at changes in direction. In vertical 
ducts, sprinklers shall be installed at the top and at alter- 
nate floor levels. 


415.11.13 Treatment systems. Treatment systems for 
highly toxic and toxic gases shall comply with Section 447. 


415.11.14 Subatmospheric pressure gas systems. Subat- 
mospheric pressure gas systems (SAGS) shall be in 
accordance with NFPA 318. 


415.12 Hazardous materials storage. Storage of hazardous 
materials in amounts exceeding the maximum allowable 
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quantity per control area shall be in accordance with Sec- 
tions 414 and 415.12.1 through 415.12.2.5, 


415.12.1 Spill control and secondary containment for 
liquid and solid hazardous materials. Rooms, buildings 
or areas used for the storage of liquid or solid hazardous 
materials shall be provided with spill control and second- 
ary containment in accordance with Sections 415.12.1.1 
through 415.12.2.3. 


415.12.1.1 Spill control for hazardous material 
liquids. Rooms, buildings or areas used for the storage 
of hazardous material liquids in individual vessels 
having a capacity of more than 55 gallons (208 L), or in 
which the aggregate capacity of multiple vessels 
exceeds 1,000 gallons (3785 L), shall be provided with 
spill control to prevent the flow of liquids to adjoining 
areas. Floors in indoor locations shall be constructed to 
contain a spill from the largest single vessel by one of 
the following methods: 


1. Liquid-tight sloped or recessed floors in indoor 
locations. 


2. Liquid-tight floors in indoor locations with liq- 
uid-tight raised or recessed sills or dikes, 


3. Sumps and collection systems. 
4. Other approved engineered systems. 


Except for surfacing, the floors, sills, dikes, sumps 
and collection systems shall be constructed of non- 
combustible material, and the liquid-tight seal shall be 
compatible with the material stored. Where liquid- 
tight sills or dikes are provided, they are not required 
at perimeter openings having an open-grate trench 
across the opening that connects to an approved col- 
lection system. 


415.12.2 Secondary containment for hazardous mate- 
rial liquids and solids. Where required by Table 
415.12.2, buildings, rooms or areas used for the storage 
of hazardous material liquids or solids shall be provided 
with secondary containment in accordance with this 
section where the capacity of an individual vessel or the 
aggregate capacity of multiple vessels exceeds both of 
the following: 


1. Liquids: Capacity of an individual vessel exceeds 55 
gallons (208 L) or the aggregate capacity of multiple 
vessels exceeds 1,000 gallons (3785 L). 


2. Solids: Capacity of an individual vessel exceeds 550 
pounds (250 kg) or the aggregate capacity of multi- 
ple vessels exceeds 10,000 pounds (4540 kg). 


415.12.2.1 Containment and drainage methods. The 
building, room or area shall contain or drain the 
hazardous materials and fire protection water through 
the use of one of the following methods: 


1. Liquid-tight sloped or recessed floors in indoor 
locations. 


2. Liquid-tight floors in indoor locations provided 
with liquid-tight raised or recessed sills or dikes. 


3. Sumps and collection systems. 
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4. Drainage systems leading to an approved loca- 
tion. 


5. Other approved engineered systems. 


TABLE 415.12.2 
REQUIRED SECONDARY CONTAINMENT HAZARDOUS 
MATERIAL SOLIDS AND LIQUIDS STORAGE 


| 
Not Applicable - 


Class [А See Section 444 
Class IB Not Applicable See Section 444 
Detonable 
Not Required Not Required 
Required Required 
Not Required Not Required 
| | 
Required Required 
Highly toxics 


Class IC See Section 444 
Class П 
Not Required Not Required 
Not Required Not Required 
415.12.2.2 Incompatible materials. 


MATERIAL 


Combustible 
liquids 


Flammable 
liquids 


Oxidizers 


Water reactives 


Flammable solids Not Required Not Applicable 
Class ІП 
2. Health-hazard materials 


Unclassified 
Required Required 
Class ГУ 
Required Required 


Required Required 


Incompatible 
materials used in open systems shall be separated from 
each other in the secondary containment system. 


415.12.2.3 Indoor design. Secondary containment for 
indoor storage areas shall be designed to contain a spill 
from the largest vessel plus the design flow volume of 
fire protection water calculated to discharge from the 
fire-extinguishing system over the minimum required 
system design area or area of the room or area in which 
the storage is located, whichever is smaller. The 
containment capacity shall be designed to contain the 
flow for a period of 20 minutes. 
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415.12.2.4 Monitoring. An approved monitoring 
method shall be provided to detect hazardous materials 
in the secondary containment system. The monitoring 
method is allowed to be visual inspection of the 
primary or secondary containment, or other approved 
means. Where secondary containment is subject to the 
intrusion of water, a monitoring method for detecting 
water shall be provided. Where monitoring devices are 
provided, they shall be connected to approved visual or 
audible alarms. 


415.12.2.5 Drainage system design. Drainage systems 
shall be in accordance with the Plumbing Code and all 
of the following: 


lie 


The slope of floors to drains in indoor locations 
or similar areas in outdoor locations shall be not 
less than 1 percent. 


. Drains from indoor storage areas shall be sized to 


carry the volume of the fire protection water as 
determined by the design density discharged 
from the automatic fire-extinguishing system 
over the minimum required system design area or 
area of the room or area in which the storage is 
located, whichever is smaller. 


. Materials of construction for drainage systems 


shall be compatible with the materials stored. 


. Incompatible materials used in open systems 


shall be separated from each other in the drainage 
system. 


. Drains shall terminate in an approved location 


away from buildings, valves, means of egress, 
fire access roadways, adjoining property and 
storm drains. 


415.12.3 Ventilation. Indoor storage areas and storage 
buildings shall be provided with mechanical exhaust venti- 
lation or natural ventilation where natural ventilation can 
be shown to be acceptable for the materials as stored. 


Exception: Storage areas for flammable solids comply- 
ing with Section 446. 


415.12.3.1 System requirements. Exhaust ventilation 
systems shall comply with all of the following: 


1» 


Installation shall be іп accordance with the 
Mechanical Code. 


. Mechanical ventilation shall be at a rate of not 


less than 1 cubic foot per minute per square foot 
[0.00508 m?/(s x m?)] of floor area over the stor- 
age area. 


. Systems shall operate continuously unless alter- 


native designs are approved. 


. A manual shutoff control shall be provided out- 


side the room in a position adjacent to the access 
door to the room or in an approved location. The 
switch shall be a break-glass or other approved 
type and shall be /abeled: VENTILATION SYS- 
TEM EMERGENCY SHUTOFF. 
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5, Exhaust ventilation shall be designed to consider 
the density of the potential fumes or vapors 
released. 


For fumes or vapors that are heavier than air, 
exhaust shall be taken from a point within 12 
inches (305 mm) of the floor. For fumes or 
vapors that are lighter than air, exhaust shall be 
taken from a point within 12 inches (305 mm) of 
the highest point of the room. 


6. The location of both the exhaust and inlet air 
openings shall be designed to provide air move- 
ment across all portions of the floor or room to 
prevent the accumulation of vapors. 


7. Exhaust air shall not be recirculated to occupied 
areas if the materials stored are capable of emit- 
ting hazardous vapors and contaminants have not 
been removed. Air contaminated with explosive 
or flammable vapors, fumes or dusts; flammable, 
highly toxic or toxic gases; or radioactive materi- 
als shall not be recirculated. 


415.12.4 Separation of incompatible hazardous materi- 
als. Incompatible materials shall be separated іп 
accordance with Section 414.19. 


415.12.5 Explosion control. Indoor storage rooms, areas 
and buildings shall be provided with explosion control in 
accordance with Section 919. 


415.12.6 Standby or emergency power. Where mechani- 
cal ventilation, treatment systems, temperature control, 
alarm, detection or other electrically operated systems are 
required, such systems shall be provided with an emer- 
gency or standby power in accordance with Section 2702. 


For storage areas for highly toxic or toxic materials, see 
Section 447. 


415.12.6.1 Exempt applications. Standby or emer- 
gency power is not required for mechanical ventilation 
systems for any of the following: 


1. Storage of Class IB and IC flammable liquids and 
Class II and Ш combustible liquids in closed con- 
tainers not exceeding a capacity of 6'/, gallons 
GSL). 


2. Storage of Class 1 and 2 oxidizers. 


3. Storage of Class II, ІШ, IV and V organic регох- 
ides. 


4. Storage of asphyxiant, irritant and radioactive 
gases. 


415.12.6.2 Fail-safe engineered systems. Standby 
power for mechanical ventilation, treatment systems 
and temperature control systems shall not be required 
where an approved fail-safe engineered system is 
installed. 


415.12.7 Limit controls. Limit controls shall be provided 
in accordance with Sections 415.12.7.1 and 415.12.7.2. 


415.12.7.1 Temperature control. Materials that must 
be kept at temperatures other than normal ambient 
temperatures to prevent a hazardous reaction shall be 
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provided with an approved means to maintain the 
temperature within a safe range. Redundant tempera- 
ture control equipment that will operate on failure of 
the primary temperature control system shall be 
provided. Where approved, alternative means that 
prevent a hazardous reaction are allowed. 


415.12.7.2 Pressure control. Stationary tanks and 
equipment containing hazardous material liquids that 
can generate pressures exceeding design limits because 
of exposure fires or internal reaction shall have some 
form of construction or other approved means that will 
relieve excessive internal pressure. The means of pres- 
sure relief shall vent to an approved location or to an 
exhaust scrubber or treatment system where required 
by Section 447. 


415.12.8 Noncombustible floor. Except for surfacing, 
floors of storage areas shall be of noncombustible 
construction. 


415.12.9 Weather protection. Where overhead noncom- 
bustible construction is provided for sheltering outdoor 
hazardous materials storage areas, such storage shall not 
be considered indoor storage where the area is constructed 
in accordance with the requirements for weather protec- 
tion as required by Section 414.6. 


415.13 Hazardous materials use, dispensing and handling. 
Use, dispensing and handling of hazardous materials in 
amounts exceeding the maximum allowable quantity per con- 
trol area shall be in accordance with Section 414 and Sec- 
tions 415.13.1 through 415.13.13. 


415.13.1 Separation of incompatible materials. Separa- 
tion of incompatible materials shall be in accordance with 
Section 414.19. 


415.13.2 Noncombustible floor. Except for surfacing, 
floors of areas where liquid or solid hazardous materials 
are dispensed or used in open systems shall be of noncom- 
bustible, liquid-tight construction. 


415.13.3 Spill control and secondary containment for 
hazardous material liquids. Where required by other 
provisions of Section 415.13, spill control and secondary 
containment shall be provided for hazardous material 
liquids in accordance with Section 415.12.1. 


415.13.4 Limit controls. Limit controls shall be provided in 
accordance with Sections 415.13.4.1 through 415.13.4.4. 


415.13.4.1 High-liquid-level control. Open tanks in 
which liquid hazardous materials are used shall be 
equipped with a liquid-level limit control or other 
means to prevent overfilling of the tank. 


415.13.4.2 Low-liquid-level control. Approved safe- 
guards shall be provided to prevent a low liquid level in 
a tank from creating a hazardous condition, including 
but not limited to overheating of a tank or its contents. 


415.13.4.3 Temperature control. Temperature control 
shall be provided in accordance with Section 
415.12.7.1. 


415.13.4.4 Pressure control. Pressure control shall be 
provided in accordance with Section 415.12.7.2. 
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415.13.5 Standby or emergency power. Where mechani- 
cal ventilation, treatment systems, temperature control, 
manual alarm, detection or other electrically operated 
systems are required by this code, such systems shall be 
provided with emergency or standby power in accordance 
with Section 2702. 


415.13.5.1 Exempt applications. Standby power for 
mechanical ventilation, treatment systems and tempera- 
ture control systems shall not be required where an 
approved fail-safe engineered system is installed. 


415.13.6 Supervision and monitoring. Manual alarm, 
detection and automatic fire-extinguishing systems required 
by other provisions of Section 415.13 shall be electrically 
supervised and monitored by an approved supervisory 
service or, where approved, shall initiate an audible and 
visual signal at a constantly attended on-site location. 


415.13.7 Lighting. Adequate lighting by natural or artifi- 
cial means shall be provided. 


415.13.8 Fire protection systems. Indoor rooms or areas 
in which hazardous materials are dispensed or used shall 
be protected by an automatic sprinkler system or auto- 
matic fire-extinguishing system in accordance with 
Chapter 9. Sprinkler system design shall be not less than 
that required for Ordinary Hazard Group 2, with a mini- 
mum design area of 3,000 square feet (279 m?). Where the 
materials or storage arrangement is required by other regu- 
lations to be provided with a higher level of sprinkler 
system protection, the higher level of sprinkler system 
protection shall be provided. 


415.13.9 Ventilation. Indoor dispensing and use areas 
shall be provided with exhaust ventilation in accordance 
with Section 415.12.3. 


Exception: Ventilation is not required for dispensing 
and use of flammable solids other than finely divided 
particles, 


415.13.10 Liquid transfer. Liquids having a hazard rank- 
ing of 3 or 4 in accordance with NFPA 704 shall be 
transferred by one of the following methods: 


1. From safety cans complying with UL 30. 
2. Through an approved closed piping system. 


3. From containers or tanks by an approved pump tak- 
ing suction through an opening in the top of the con- 
tainer or tank. 


4. From containers or tanks by gravity through an 
approved self-closing or automatic-closing valve 
where the container or tank and dispensing opera- 
tions are provided with spill control and secondary 
containment in accordance with Section 415.12.1. 
Highly toxic liquids shall not be dispensed by grav- 
ity from tanks. 


5. Approved engineered liquid transfer systems. 
Exceptions: 


1. Liquids having a hazard ranking of 4 where dis- 
pensed from approved containers not exceeding 
1.3 gallons (5 L). 
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2. Liquids having a hazard ranking of 3 where dis- 
pensed from approved containers not exceeding 
5.3 gallons (20 L). 


415.13.11 Design. Systems shall be suitable for the use 
intended and shall be designed by persons competent in 
such design. Controls shall be designed to prevent mate- 
rials from entering or leaving the process or reaction 
system at other than the intended time, rate or path. 
Where failure of an automatic control could result in a 
dangerous condition or reaction, the automatic control 
shall be fail-safe. 


415.13.12 Indoor dispensing and use. Indoor dispensing 
and use of hazardous materials shall be in buildings 
complying with this code and in accordance with Section 
415.13.1 and Sections 415.13.12.1 through 415.13.12.2.4. 


415.13.12.1 Open systems. Dispensing and use of 
hazardous materials in open containers or systems 
shall be in accordance with Sections 415.13.12.1.1 
through 415.13.12.1.4. 


415.13.12.1.1 Ventilation. Where gases, liquids or 
solids having a hazard ranking of 3 or 4 in accor- 
dance with NFPA 704 are dispensed or used, 
mechanical exhaust ventilation shall be provided to 
capture gases, fumes, mists or vapors at the point of 
generation. 


Exception: Gases, liquids or solids that can be 
demonstrated not to create harmful gases, fumes, 
mists or vapors. 


415.13.12.1.2 Explosion control. Explosion control 
shall be provided in accordance with Section 
415.12.5 where an explosive environment can occur 
because ofthe characteristics or nature ofthe hazard- 
ous materials dispensed or used, or as a result of the 
dispensing or use process. 


415.13.12.1.3 Spill control for hazardous material 
liquids. Buildings, rooms or areas where hazardous 
material liquids are dispensed into vessels exceeding 
a 1.3-gallon (5 L) capacity or used in open systems 
exceeding a 5.3-gallon (20 L) capacity shall be 
provided with spill control in accordance with 
Section 415.12.1.1. 


415.13.12.1.4 Secondary containment for hazard- 
ous material liquids. Where required by Table 
415.13.12.1.4, buildings, rooms or areas where 
hazardous material liquids are dispensed or used in 
open systems shall be provided with secondary 
containment in accordance with Section 415.12.2 
where the capacity of an individual vessel or system 
or the capacity of multiple vessels or systems 
exceeds the following: 


1. Individual vessel or system: greater than 1.3 
gallons (5 L). 


2. Multiple vessels or systems: greater than 5.3 
gallons (20 L). 
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TABLE 415.13.12.1.4 
REQUIRED SECONDARY CONTAINMENT— 
HAZARDOUS MATERIAL LIQUIDS USE 


INDOOR LIQUIDS USE 


Flammable liquids 


Class IB See Section 444 
Class IC See Section 444 
Flammable solids Not Applicable 


Unclassified ; 


Class П 4 
Required 

Class Ш 

Class IV 


Organic peroxides 


Required 


No Ree 


Class 1 


Required 


Not Required 


Toxics 


415.13.12.2 Closed systems. Use of hazardous materi- 
als in closed containers or systems shall be in 
accordance with Sections 415.13.12.2.1 through 
415.13.12.2.4. 


415.13.12.2.1 Ventilation. Where closed systems are 
designed to be opened as part of normal operations, 
ventilation shall be provided in accordance with 
Section 415.13.12.1.1. 


415.13.12.2.2 Explosion control. Explosion control 
shall be provided in accordance with Section 
415.12.5 where an explosive environment exists 
because of the hazardous materials dispensed or 
used, or as a result of the dispensing or use process. 


Exception: Where process vessels are designed 
to contain fully the worst-case explosion antici- 
pated within the vessel under process conditions 
based on the most likely failure. 
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415.13.12.2.3 Spill control for hazardous material 
liquids. Buildings, rooms or areas where hazardous 
material liquids are used in individual vessels 
exceeding a 55-gallon (208 L) capacity shall be 
provided with spill control in accordance with 
Section 415.12.1.1. 


415.13.12.2.4 Secondary containment for hazard- 
ous material liquids. Where required by Table 
415.13.12.1.4, buildings, rooms or areas where 
hazardous material liquids are used in vessels or 
systems shall be provided with secondary contain- 
ment in accordance with Section 415.12.2 where the 
capacity of an individual vessel or system or the 
capacity of multiple vessels or systems exceeds the 
following: 


1. Individual vessel or system: greater than 55 
gallons (208 L). 


2. Multiple vessels or systems: greater than 
1,000 gallons (3785 L). 


415.13.13 Weather protection. Where overhead noncom- 
bustible construction is provided for sheltering outdoor 
hazardous material use areas, such use shall not be consid- 
ered indoor use where the area is constructed in 
accordance with the requirements for weather protection 
as required in Section 414.6. 


SECTION 416 
APPLICATION OF FLAMMABLE FINISHES 


416.1 General. The provisions of this section shall apply to 
the construction, installation and use of buildings and struc- 
tures, or parts thereof, where any of the following activities 
are conducted: 


1. The application of flammable finishes to articles or 
materials by means of spray apparatus. 


2. The application of flammable finishes by dipping or 
immersing articles or materials into the contents of 
tanks, vats or containers of flammable or combustible 
liquids for coating, finishing, treatment or similar pro- 
cesses. 


3. The application of flammable finishes by applying 
combustible powders to articles or materials utilizing 
powder spray guns, electrostatic powder spray guns, 
fluidized beds or electrostatic fluidized beds. 


4. Floor surfacing or finishing operations using Class I or 
II liquids in areas exceeding 350 square feet (32.5 m°). 


5. The application of flammable finishes consisting of 
dual-component coatings or Class I or II liquids where 
applied by brush or roller in quantities exceeding 1 gal- 
lon (4 L). 


416.1.1 Nonapplicability. This section shall not apply to 
spray finishing utilizing flammable or combustible liquids 
that do not sustain combustion, including: 


1. Liquids that do not have a fire point when tested in 
accordance with ASTM D92. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


C 


р 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


2. Liquids with a flashpoint greater than 95°F (35°C) 
in a water-miscible solution or dispersion with a 
water and inert (noncombustible) solids content of 
more than 80 percent by weight. 


416.2 Protection of operations. Operations covered by this 
section shall be protected as required by Sections 416.2.1 
through 416.2.1.4. 


416.2.1 Sources of ignition. Protection against sources of 
ignition shall be provided in accordance with Sections 
416.2.1.1 through 416.2.1.4 and the Electrical Code. 


416.2.1.1 Electrical wiring and equipment. Electrical 
wiring and equipment shall comply with the Electrical 
Code. 


416.2.1.2 Flammable vapor areas. Electrical wiring 
and equipment in flammable vapor areas shall be of an 
explosion-proof type approved for use in such hazard- 
ous locations. Such areas shall be classified in 
accordance with the Electrical Code. 


416.2.1.3 Areas adjacent to spray booths. Electrical 
wiring and equipment located outside of, but within 3 
feet (914 mm) of openings in a spray booth or a spray 
room, shall be approved for Class I, Division 2 or Class 
II, Division 2 hazardous locations, whichever is appli- 
cable, and installed in accordance with the Electrical 
Code. 


416.2.1.4 Areas subject to overspray deposits. Elec- 
trical equipment in flammable vapor areas located such 
that deposits of combustible residues could readily 
accumulate thereon shall be specifically approved for 
locations containing deposits of readily ignitable resi- 
due and explosive vapors in accordance with the 
Electrical Code. 


416.2.1.5 Open flames and sparks. Open flames and 
spark-producing devices shall not be located in flam- 
mable vapor areas and shall not be located within 20 
feet (6096 mm) of such areas unless separated by a 
permanent partition. 


Exception: Drying and baking apparatus complying 
with Section 416.3.4.2. 


416.2.1.6 Grounding. Metal parts of spray booths, 
exhaust ducts and piping systems conveying Class I or 
II liquids shall be electrically grounded in accordance 
with the Electrical Code. Metallic parts located in 
resin application areas, including but not limited to 
exhaust ducts, ventilation fans, spray application 
equipment, workpieces and piping, shall be electri- 
cally grounded. 


416.2.1.7 Welding warning signs. Welding, cutting 
and similar spark-producing operations shall not be 
conducted in or adjacent to flammable vapor areas or 
dipping or coating operations unless precautions have 
been taken to provide safety. Conspicuous signs with 
the following warning shall be posted in the vicinity of 
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flammable vapor areas, dipping operations and paint 
storage rooms: 


NO WELDING 
THE USE OF WELDING OR CUTTING 
EQUIPMENT IN OR NEAR THIS AREA IS 
DANGEROUS BECAUSE OF FIRE AND 
EXPLOSION HAZARDS. WELDING AND 
CUTTING SHALL BE DONE ONLY UNDER 
THE SUPERVISION OF THE PERSON IN 
CHARGE. 


416.3 Spray finishing. The application of flammable or com- 
bustible liquids by means of spray apparatus in continuous or 
intermittent processes shall be in accordance with the require- 
ments of Section 416.2.1 and Sections 416.3.1 through 
416.3.7.4. 


416.3.1 Location of spray-finishing operations. Spray- 
finishing operations conducted in buildings used for 
Group A, E, I or R occupancies shall be located in a spray 
room protected with an approved automatic sprinkler 
system installed in accordance with Section 903.3.1.1 and 
separated vertically and horizontally from the remainder 
of the building by fire barrier walls and horizontal assem- 
blies with not less than a 1-hour fire-resistance rating in 
accordance with this code. In other occupancies, spray- 
finishing operations shall be conducted in a spray room, 
spray booth or limited spraying space approved for such 
use. 


Exceptions: 


1. Automobile undercoating spray operations and 
spray-on automotive lining operations conducted 
in areas with approved natural or mechanical 
ventilation shall be exempt from the provisions of 
Section 416.3 where approved ànd where utiliz- 
ing Class IIIA or IIIB combustible liquids. 


2. In buildings other than Group A, E, I or R occu- 
pancies, approved limited spraying space in 
accordance with Section 416.3.7. 

3. Resin application areas used for manufacturing of 
reinforced plastics complying with Section 416.8 
shall not be required to be located in a spray 
room, spray booth or spraying space. 


416.3.2 Design and construction. Design and construc- 
tion of spray rooms, spray spaces and spray booths shall 
be in accordance with Sections 416.3.2.1 through 
416.3.2.3.6. 


416.3.2.1 Spray rooms. Spray rooms shall be 
constructed and designed in accordance with Sections 
416.3.2.1.1 through 416.3.2.1.4 and shall comply with 
Sections 416.3.3 through 416.3.6. 


416.3.2.1.1 Construction. Spray rooms shall be 
enclosed with not less than l-hour fire barriers 
constructed in accordance with Section 707 or hori- 
zontal assemblies constructed in accordance with 
Section 711, or both. 
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Walls and ceilings of spray rooms shall be con- 
structed of noncombustible materials or the interior 
surface shall be completely covered with noncom- 
bustible materials. Aluminum shall not be used. 


416.3.2.1.2 Surfaces. The interior surfaces of spray 
rooms shall be smooth and shall be so constructed to 
permit the free passage of exhaust air from all parts 
of the interior and to facilitate washing and cleaning, 
and shall be so designed to confine residues within 
the room. 


416.3.2.1.3 Floors. Floors shall be waterproofed and 
drained in an approved manner. Combustible floor 
construction in spray rooms shall be covered by 
approved, noncombustible, nonsparking material, 
except where combustible coverings, including but 
not limited to thin paper or plastic and strippable 
coatings, are utilized over noncombustible materials 
to facilitate cleaning operations in spray rooms. 


416.3.2.1.4 Ventilation. Mechanical ventilation and 
interlocks with the spraying operation shall be in 
accordance with this code and the Mechanical Code. 


416.3.2.2 Spraying spaces. Spraying spaces shall be 
designed and constructed in accordance with Sections 
416.3.2.2.1 through 416.3.2.2.3 and Sections 416.3.3 
through 416.3.6. 


416.3.2.2.1 Ventilation. Spraying spaces shall be 
ventilated with an exhaust system to prevent the 
accumulation of flammable mist or vapors in accor- 
dance with the Mechanical Code. Where such spaces 
are not separately enclosed, noncombustible spray 
curtains shall be provided to restrict the spread of 
flammable vapors. 


416.3.2.2.2 Surfaces. The interior surfaces of spray- 
ing spaces shall be smooth; shall be so constructed to 
permit the free passage of exhaust air from all parts 
of the interior and to facilitate washing and cleaning; 
and shall be so designed to confine residues within 
the spraying space. Aluminum shall not be used. 


416.3.2.2.3 Floors. Combustible floor construction 
in spraying spaces shall be covered by approved, 
noncombustible, nonsparking material, except where 
combustible coverings such as thin paper or plastic 
and strippable coatings are utilized over noncombus- 
tible materials to facilitate cleaning operations in 
spraying spaces. 
416.3.2.3 Spray booths. The design and construction 
of spray booths shall be in accordance with Sections 
416.3.2.3.1 through 416.3.2.3.6, Sections 416.3.3 
through 416.3.6 and NFPA 33. 


416.3.2.3.1 Construction. Spray booths shall be 
constructed of approved noncombustible materials. 
Aluminum shall not be used. Where walls or ceiling 
assemblies are constructed of sheet metal, single- 
skin assemblies shall be not thinner than 0.0478 inch 
(18 gage) (1.2 mm) and each sheet of double-skin 
assemblies shall be not thinner than 0.0359 inch (20 
gage) (0.9 mm). Structural sections of spray booths 


are allowed to be sealed with latex-based or similar 
caulks and sealants. 


416.3.2.3.2 Surfaces. The interior surfaces of spray 
booths shall be smooth; shall be constructed so as to 
permit the free passage of exhaust air from all parts 
of the interior, and to facilitate washing and cleaning; 
and shall be designed to confine residues within the 
booth. Aluminum shall not be used. 


416.3.2.3.3 Floors. Combustible floor construction 
in spray booths shall be covered by approved, 
noncombustible, nonsparking material, except where 
combustible coverings, including but not limited to 
thin paper or plastic and strippable coatings, are 
utilized over noncombustible materials to facilitate 
cleaning operations in spray booths. 


416.3.2.3.4 Means of egress. Means of egress shall 
be provided in accordance with Chapter 10. 


Exception: Means of egress doors from preman- 
ufactured spray booths shall be not less than 30 
inches (762 mm) in width by 80 inches (2032 
mm) in height. 


416.3.2.3.5 Clear space. Spray booths shall be 
installed so that all parts of the booth are able to be 
accessed for cleaning. 


Exceptions: 


1. This requirement shall not prohibit locating 
a spray booth closer than 3 feet (914 mm) 
to or directly against an interior partition, 
wall or floor/ceiling assembly that has a 
fire-resistance rating of not less than 1 
hour, provided that the spray booth can be 
adequately maintained and cleaned. 


2. This requirement shall not prohibit locating 
a spray booth closer than 3 feet (914 mm) 
to an exterior wall or a roof assembly, pro- 
vided that the wall or roof is constructed of 
noncombustible material and the spray 
booth can be adequately maintained and 
cleaned. 


416.3.2.3.6 Size. The aggregate area of spray booths 
in a building shall not exceed the lesser of 10 percent 
of the area of any floor of a building or the basic area 
allowed for a Group H-2 occupancy without area 
increases, as set forth in this code. 


Exception: One individual booth not exceeding 
500 square feet (46 m?). 


416.3.3 Fire protection. An automatic sprinkler system or 
fire-extinguishing system shall be provided in all spray 
rooms and spray booths, and shall be installed in accor- 
dance with Chapter 9. Protection shall extend to exhaust 
plenums, exhaust ducts and both sides of dry filters where 
such filters are used. 


416.3.3.1 Protection of sprinklers. Automatic sprin- 
klers installed in flammable vapor areas shall be 
protected from the accumulation of residue from spray- 
ing operations in an approved manner. Bags used as a 
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protective covering shall be 0.003-inch-thick (0.076 
mm) polyethylene or cellophane or shall be thin paper. 
Automatic sprinklers contaminated by overspray parti- 
cles shall be replaced with new automatic sprinklers. 


416.3.4 Sources of ignition. Control of sources of ignition 
shall be in accordance with Section 416.2.1 and Sections 
416.3.4.1 through 416.3.4.2.1. 


416.3.4.1 Drying operations. Spray booths and spray 
rooms shall not be alternately used for the purpose of 
drying by arrangements or methods that could cause an 
increase in the surface temperature of the spray booth 
or spray room except in accordance with Section 
416.3.4.2. Except as specifically provided in this 
section, drying or baking units utilizing a heating 
system having open flames or that are capable of 
producing sparks shall not be installed in a flammable 
vapor area. 


416.3.4.2 Drying apparatus. Fixed drying apparatus 
shall comply with Section 416 and the applicable provi- 
sions of Section 434. Where recirculation ventilation is 
provided in accordance with the Mechanical Code, the 
heating system shall not be within the recirculation air 
path. 


416.3.4.2.1 Interlocks. The spraying apparatus, 
drying apparatus and ventilating system for the spray 
booth or spray room shall be equipped with inter- 
locks arranged to accomplish all of the following: 


1. Prevent operation of the spraying apparatus 
while drying operations are in progress. 


2. Where the drying apparatus is located in the 
spray booth or spray room, prevent operation 
of the drying apparatus until a timed purge of 
spray vapors from the spray booth or spray 
room is complete. This purge time shall be 
based on completing not fewer than four air 
changes of spray booth or spray room volume 
or for a period of not less than 3 minutes, 
whichever is greater. 


3. Have the ventilating system maintain a safe 
atmosphere within the spray booth or spray 
room during the drying process and automati- 
cally shut off drying apparatus in the event of 
a failure of the ventilating system. 


4. Shut off the drying apparatus automatically if 
the air temperature within the booth exceeds 
200°F (93°C). 


416.3.5 Ventilation. Mechanical ventilation of flammable 
vapor areas shall be provided in accordance with Section 
502.7 of the Mechanical Code. 


416.3.5.1 Filters. Air intake filters that are part of a 
wall or ceiling assembly shall be /isted as Class I or II 
in accordance with UL 900. Exhaust filters shall be 
required. 


416.3.5.1.1 Supports. Supports and holders for 
filters shall be constructed of noncombustible 
materials. 
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416.3.5.1.2 Attachment. Overspray collection filters 
shall be readily removable and able to be accessed 
for cleaning or replacement. 


416.3.5.1.3 Maintaining air velocity. Visible 
gauges, audible alarms or pressure-activated devices 
shall be installed to indicate or ensure that the 
required air velocity is maintained. 


416.3.5.1.4 Filter rolls. Spray booths equipped with 
a filter roll that is automatically advanced when the 
air velocity is reduced to less than 100 feet per 
minute (0.51 m/s) shall be arranged to shut down the 
spraying operation if the filter roll fails to advance 
automatically. 


416.3.5.1.5 Waterwash spray booths. Waterwash 
spray booths shall be of an approved design so as to 
prevent excessive accumulation of deposits in ducts 
and residue at duct outlets. Such booths shall be 
arranged so that air and overspray are drawn through 
a continuously flowing water curtain before entering 
an exhaust duct to the building exterior. 


416.3.6 Interlocks. Interlocks for spray application 
finishes shall be in accordance with Sections 416.3.6.1 and 
416.3.6.2. 


416.3.6.1 Automated spray application operations. 
Where protecting automated spray application opera- 
tions, automatic fire-extinguishing systems shall be 
equipped with an approved interlock feature that will, 
upon discharge of the system, automatically stop the 
spraying operations and workpiece conveyors into and 
out of the flammable vapor areas. Where the building 
is equipped with a fire alarm system, discharge of the 
automatic fire-extinguishing system shall also activate 
the building alarm notification appliances. 


416.3.6.1.1 Alarm station. A manual fire alarm and 
emergency system shutdown station shall be 
installed to serve each flammable vapor area. When 
activated, the station shall accomplish the functions 
indicated in Section 416.3.6.1. 


416.3.6.1.2 Alarm station location. Not less than 
one manual fire alarm and emergency system shut- 
down station shall be provided with ready access for 
operating personnel. Where access to this station is 
likely to involve exposure to danger, an additional 
station shall be located adjacent to an exit from the 
area. 


416.3.6.2 Ventilation interlock prohibited. Air 
makeup and flammable vapor area exhaust systems 
shall not be interlocked with the fire alarm system and 
shall remain in operation during a fire alarm condition. 


Exception: Where the type of fire-extinguishing 
system used requires such ventilation to be discontin- 
ued, air makeup and exhaust systems shall shut down 
and dampers shall close. 


416.3.7 Limited spraying spaces. Limited spraying 
spaces shall comply with Sections 416.3.7.1 through 
416.3.7.4. 
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416.3.7.1 Job size. The aggregate surface area to be 
sprayed shall not exceed 9 square feet (0.84 m^). 


416.3.7.2 Frequency. Spraying operations shall not be 
of a continuous nature. 


416.3.7.3 Ventilation. Positive mechanical ventilation 
providing not fewer than six complete air changes per 
hour shall be installed. Such systems shall meet the 
requirements of this code for handling flammable vapor 
areas. Explosion venting is not required. 


416.3.7.4 Electrical wiring. Electrical wiring within 
10 feet (3048 mm) of the floor and 20 feet (6096 mm) 
horizontally of the /imited spraying space shall be in 
accordance with the Electrical Code. 


SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


tion and shall be automatic closing by approved 
automatic-closing devices designed to operate in the 
event of a fire. 


416.4.2.4.1 Construction. Covers shall Бе 
constructed of noncombustible material or be of a 
tin-clad type with enclosing metal applied with 
locked joints. 


416.4.2.4.2 Supports. Chain or wire rope shall be 
utilized for cover supports or operating mechanisms. 


416.4.3 Fire protection. Dip-tank operations shall be 
protected in accordance with Sections 416.4.3.1 and 
416.4.3.2. 


416.4.3.1 Fixed fire-extinguishing equipment. Ап 


416.4 Dipping applications. Dip-tank operations shall com- 
ply with the requirements of Section 416.2 and Sections 
416.4.1 through 416.4.5. 


approved automatic fire-extinguishing system ог 
diptank cover in accordance with Section 416.4.2.4 
shall be provided for the following dip tanks: 


416.4.1 Location of dip-tank operations. Dip-tank oper- 
ations conducted in buildings used for Group A, I or R 
occupancies shall be located in a room designed for that 
purpose, equipped with an approved automatic sprinkler 
system and separated vertically and horizontally from 
other areas in accordance with this code. 


416.4.2 Construction of dip tanks. Dip tanks shall be 
constructed in accordance with Sections 416.4.2.1 through 
416.4.3.2 and NFPA 34. Dip tanks, including drain boards, 
shall be constructed of noncombustible material and their 
supports shall be of heavy metal, reinforced concrete or 
masonry. 


416.4.2.1 Overflow. Dip tanks greater than 150 gallons 
(568 L) in capacity or 10 square feet (0.93 m?) in liquid 
surface area shall be equipped with a trapped overflow 
pipe leading to an approved outdoor location. The 
bottom of the overflow connection shall be not less 
than 6 inches (152 mm) below the top of the tank. 


416.4.2.2 Bottom drains. Dip tanks greater than 500 
gallons (1893 L) in liquid capacity shall be equipped 
with bottom drains that are arranged to automatically 
and manually drain the tank quickly in the event of a 
fire unless the viscosity of the liquid at normal atmo- 
spheric temperature makes this impractical. Access to 
the manual operation shall be from a safe location. 
Where gravity flow is not practicable, automatic pumps 
shall be provided. Such drains shall be trapped and 
discharged to a closed, vented salvage tank or to an 
approved outdoor location. 


Exception: Dip tanks containing Class IIIB combus- 
tible liquids where the liquids are not heated above 
room temperature and the process area is protected 
by automatic sprinklers. 


416.4.2.3 Dipping liquid temperature control. 
Protection against the accumulation of vapors, self- 
ignition and excessively high temperatures shall be 
provided for dipping liquids that are heated directly or 
heated by the surfaces of the object being dipped. 


416.4.2.4 Dip-tank covers. Dip-tank covers allowed 
by Section 416.4.3.1 shall be capable of manual opera- 


4-58 


1. Dip tanks less than 150 gallons (568 L) in capac- 
ity or 10 square feet (0.93 m?) in liquid surface 
area. 


2. Dip tanks containing a liquid with a flash point 
below 110°F (43°C) used in such manner that the 
liquid temperature could equal or be greater than 
its flash point from artificial or natural causes and 
having both a capacity of more than 10 gallons 
(37.9 L) and a liquid surface area of more than 4 
square feet (0.37 m?). 


416.4.3.2 Fire-extinguishing system. An approved 
automatic fire-extinguishing system shall be provided 
for dip tanks with a 150-gallon (568 L) or more capac- 
ity or 10 square feet (0.93 m?) or larger liquid surface 
area. Fire-extinguishing system design shall be in 
accordance with NFPA 34. 


416.4.4 Sources of ignition. Control of sources of ignition 
shall be in accordance with Section 416.2.1. 


416.4.5 Ventilation of flammable vapor areas. Е/атта- 
ble vapor areas shall be provided with mechanical 
ventilation adequate to prevent the dangerous accumula- 
tion of vapors. Required ventilation systems shall be 
arranged such that the failure of any ventilating fan shall 
automatically stop the dipping conveyor system. 


416.4.6 Conveyor interlock. Dip tanks utilizing a 
conveyor system shall be arranged such that in the event 
of a fire, the conveyor system shall automatically cease 
motion and the required tank bottom drains shall open. 


416.4.7 Hardening and tempering tanks. Hardening and 
tempering tanks shall comply with Sections 416.4.2 
through 416.4.2.3 and Section 416.4.6 but shall be exempt 
from other provisions of Section 416.4. 


416.4.7.1 Location. Tanks shall be located as far as 
practical from furnaces and shall not be located on or 
near combustible floors. 


416.4.7.2 Hoods. Tanks shall be provided with a 
noncombustible hood and vent or other approved vent- 
ing means, terminating outside the structure to serve as 
a vent in case of a fire. Such vent ducts shall be treated 
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as flues and proper clearances shall be maintained from 
combustible materials. 


416.4.7.3 Alarms. Tanks shall be equipped with a 
high-temperature limit switch arranged to sound an 
alarm when the temperature of the quenching medium 
reaches 50°F (10°C) below the flash point. 


416.4.7.4 Fire protection. Hardening and tempering 
tanks greater than 500 gallons (1893 L) in capacity or 
25 square feet (2.3 т?) in liquid surface area shall be 
protected by an approved automatic fire-extinguishing 
system complying with Chapter 9. 


416.4.7.5 Use of air pressure. Air under pressure shall 
not be used to fill or agitate oil in tanks. 


416.4.8 Flow-coating operations. Flow-coating opera- 
tions shall comply with the requirements for dip tanks. 
The area of the sump and any areas on which paint flows 
shall be considered to be the area of a dip tank. 


416.4.8.1 Paint supply. Paint shall be supplied by a 
gravity tank not exceeding 10 gallons (38 L) in capacity 
or by direct low-pressure pumps arranged to shut down 
automatically in case of a fire by means of approved 
heat-actuated devices. 


416.4.9 Roll-coating operations. Roll-coating operations 
shall comply with Section 416.4.4. In roll-coating opera- 
tions utilizing flammable or combustible liquids, sparks 
from static electricity shall be prevented by electrically 
bonding and grounding all metallic parts of machinery and 
equipment, including rotating parts, and by the installation 
of static collectors, or by maintaining a conductive atmo- 
sphere such as high relative humidity. 


416.5 Powder coating. Operations using finely ground parti- 
cles of protective finishing material applied in dry powder 
form by a fluidized bed, an electrostatic fluidized bed, powder 
spray guns or electrostatic powder spray guns shall comply 
with Sections 416.5.1 through 416.5.5. In addition, Section 
416.6 shall apply to fixed electrostatic equipment used in 
powder coating operations. 


416.5.1 Location. Powder coating operations shall be 
conducted in enclosed powder coating rooms, enclosed 
powder coating facilities that are ventilated or ventilated 
spray booths. 


416.5.2 Construction of powder coating rooms and 
booths. Powder coating rooms shall be constructed of 
noncombustible materials. Spray booths shall be 
constructed in accordance with Section 416.3.2.3. 


Exception: Listed spray-booth assemblies that are 
constructed of other materials shall be allowed. 


416.5.3 Fire protection. Areas used for powder coating 
shall be protected by an approved automatic fire-extin- 
guishing system complying with Chapter 9. 
416.5.3.1 Additional protection for fixed systems. 
Automated powder application equipment shall be 
protected by the installation of an approved, supervised 
flame detection apparatus that shall react to the pres- 
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ence of flame within 0.5 second and shall accomplish 
all of the following: 


1. Shutting down of energy supplies (electrical and 
compressed air) to conveyor, ventilation, applica- 
tion, transfer and powder collection equipment. 


2. Closing of segregation dampers in associated 
ductwork to interrupt airflow from application 
equipment to powder collectors. 


3. Activation of an alarm that is audible throughout 
the powder coating room or booth. 


416.5.4 Sources of ignition. Control of sources of ignition 
shall be in accordance with Section 416.2.1 and Sections 
416.5.4.1 and 416.5.4.2. 


416.5.4.1 Drying, curing and fusion equipment. 
Drying, curing and fusion equipment shall comply with 
Section 434. 


416.5.4.2 Grounding and bonding. Precautions shall 
be taken to minimize the possibility of ignition by static 
electrical sparks through static bonding and grounding, 
where possible, of powder transport, application and 
recovery equipment. 


416.5.5 Ventilation. Exhaust ventilation shall be suffi- 
cient to maintain the atmosphere below one-half the 
minimum explosive concentration for the material being 
applied. Nondeposited, air-suspended powders shall be 
removed through exhaust ducts to the powder recovery 
system. 


416.6 Electrostatic apparatus. Electrostatic apparatus and 
devices used in connection with paint-spraying and paint- 
detearing operations shall be of an approved type. 


416.6.1 Location and clear space. A space of not less 
than twice the sparking distance shall be maintained 
between goods being painted or deteared and electrodes, 
electrostatic atomizing heads or conductors. A sign stating 
the sparking distance shall be conspicuously posted near 
the assembly. 


Exception: Portable electrostatic paint-spraying appa- 
ratus /isted for use in Class I, Division 1, locations. 


416.6.2 Construction of equipment. Electrodes and elec- 
trostatic atomizing heads shall be of approved 
construction, rigidly supported in permanent locations and 
effectively insulated from ground. Insulators shall be 
nonporous and noncombustible. 
Exception: Portable electrostatic paint-spraying appa- 
ratus /isted for use in Class I, Division 1, locations. 
416.6.2.1 Barriers. Booths, fencing, railings or guards 
shall be placed about the equipment such that either by 
their location or character, or both, isolation of the 
process is maintained from plant storage and personnel. 
Railings, fencing and guards shall be of conductive 
material, adequately grounded, and not less than 5 feet 
(1524 mm) from processing equipment. 


Exception: Portable electrostatic paint-spraying appa- 
ratus /isted for use in Class I, Division 1, locations. 
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416.6.3 Fire protection. Areas used for electrostatic spray 
finishing with fixed equipment shall be protected with an 
approved automatic fire-extinguishing system complying 
with Chapter 9 and Section 416.6.3.1. 


416.6.3.1 Protection for automated liquid electro- 
static spray application equipment. Automated liquid 
electrostatic spray application equipment shall be 
protected by the installation of an approved, supervised 
flame detection apparatus that shall, in the event of 
ignition, react to the presence of flame within 0.5 
second and shall accomplish all of the following: 


1. Activation of a local alarm in the vicinity of the 
spraying operation and activation of the building 
alarm system, if such a system is provided. 


2. Shutting down of the coating material delivery 
system. 


3. Termination of all spray application operations. 


4. Stopping of conveyors into and out of the Лат- 
mable vapor areas. 


5. Disconnection of power to the high-voltage ele- 
ments in the flammable vapor areas and discon- 
nection of power to the system. 


416.6.4 Sources of ignition. Transformers, power packs, 
control apparatus and all other electrical portions of the 
equipment, except high-voltage grids and electrostatic 
atomizing heads and connections, shall be located outside 
the flammable vapor areas or shall comply with Section 
416.2.1. 


416.6.5 Ventilation. The flammable vapor area shall be 
ventilated in accordance with Section 416.3.5. 


416.6.6 Emergency shutdown. Electrostatic apparatus 
shall be equipped with automatic controls operating with- 
out time delay to disconnect the power supply to the high- 
voltage transformer and signal the operator under any of 
the following conditions: 


1. Stoppage of ventilating fans or failure of ventilating 
equipment from any cause. 


2. Stoppage of the conveyor carrying articles past the 
high-voltage grid. 


3. Occurrence of a ground or an imminent ground at 
any point of the high-voltage system. 


4. Reduction of clearance below that required in Sec- 
tion 416.6.1. 


416.6.7 Ventilation interlock. Hand electrostatic equip- 
ment shall be interlocked with the ventilation system for 
the spraying area so that the equipment cannot be operated 
unless the ventilating system is in operation. 


416.7 Organic peroxides and dual-component coatings. 
Spraying operations involving the use of organic peroxides 
and other dual-component coatings shall be in accordance 
with the requirements of Section 416.2 and Sections 416.7.1 
through 416.7.2.1. 


416.7.1 Use of organic peroxide coatings. Spraying oper- 
ations involving the use of organic peroxides and other 
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dual-component coatings shall be conducted in approved 
sprinklered spray booths complying with Section 
416.3.2.3. 


416.7.2 Equipment. Spray guns and related handling 
equipment used with organic peroxides shall be of a type 
manufactured for such use. 


416.7.2.1 Pressure tanks. Separate pressure vessels 
and inserts specifically for the application shall be 
used for the resin and for the organic peroxide, and 
shall not be interchanged. Organic peroxide pressure 
tank inserts shall be constructed of stainless steel or 
polyethylene. 


416.8 Indoor manufacturing of reinforced plastics. Indoor 
manufacturing processes involving spray or hand application 
of reinforced plastics and using more than 5 gallons (19 L) of 
resin in a 24-hour period shall be in accordance with Sections 
416.8.1 through 416.8.4.1. 


416.8.1 Resin application equipment. Equipment used 
for spray application of resin shall be installed and used in 
accordance with Section 416.7 and Sections 416.8.2 
through 416.8.4.1. 


416.8.2 Fire protection. Resin application areas shall be 
protected by an automatic sprinkler system. The sprinkler 
system design shall be not less than that required for Ordi- 
nary Hazard Group 2, with a minimum design area of 
3,000 square feet (279 m?). Where the materials or storage 
arrangements are required by other regulations to be 
provided with a higher level of sprinkler system protec- 
tion, the higher level of sprinkler system protection shall 
be provided. 


416.8.3 Sources of ignition in resin application areas. 
Sources of ignition in resin application areas shall comply 
with Section 416.2.1. 


416.8.4 Ventilation. Mechanical ventilation shall be 
provided throughout resin application areas in accordance 
with Section 416.6. The ventilation rate shall be adequate 
to maintain the concentration of flammable vapors in the 
resin application area at or below 25 percent of the LFL. 


Exception: Mechanical ventilation is not required for 
buildings that have 75 percent of the perimeter 
unenclosed. 


416.8.4.1 Local ventilation. Local ventilation shall be 
provided inside workpieces where personnel will be 
under or inside the workpiece. 


SECTION 417 
DRYING ROOMS 


417.1 General. A drying room or dry kiln installed within a 
building shall be constructed entirely of approved noncom- 
bustible materials or assemblies of such materials regulated 
by the approved rules or as required in the general and 
specific sections of this chapter for special occupancies and 
where applicable to the general requirements of the Mechani- 
cal Code. 
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417.2 Piping clearance. Overhead heating pipes shall have a 
clearance of not less than 2 inches (51 mm) from combustible 
contents in the dryer. 


417.3 Insulation. Where the operating temperature of the 
dryer is 175°F (79°C) or more, metal enclosures shall be 
insulated from adjacent combustible materials by not less 
than 12 inches (305 mm) of airspace, or the metal walls shall 
be lined with '/,-inch (6.4 mm) insulating mill board or other 
approved equivalent insulation. 


417.4 Fire protection. Drying rooms designed for high- 
hazard materials and processes, including special occupan- 
cies as provided for in Chapter 4, shall be protected by an 
approved automatic fire-extinguishing system complying 
with the provisions of Chapter 9. 


SECTION 418 
ORGANIC COATINGS 


418.1 Scope. Organic coating manufacturing processes shall 
comply with this section, except that this section shall not 
apply to processes for manufacturing nonflammable or water- 
thinned coatings or to operations applying coating materials. 


418.1.1 Building features. Manufacturing of organic 
coatings shall be done only in buildings that do not have 
pits or basements. 


418.2 Location. Organic coating manufacturing operations 
and operations incidental to or connected therewith shall not 
be located in buildings having other occupancies. 


418.3 Process mills. Mills operating with close clearances 
and that process flammable and heat-sensitive materials, such 
as nitrocellulose, shall be located in a detached building or 
noncombustible structure. 


418.4 Tank storage. Storage areas for flammable and 
combustible liquid tanks inside of structures shall be located 
at or above grade and shall be separated from the processing 
area by not less than 2-hour fire barriers constructed in 
accordance with Section 707 or horizontal assemblies 
constructed in accordance with Section 711, or both. 


418.5 Nitrocellulose storage. Nitrocellulose storage shall be 
located on a detached pad or in a separate structure or a room 
enclosed with not less than 2-hour fire barriers constructed in 
accordance with Section 707 or horizontal assemblies 
constructed in accordance with Section 711, or both. 


418.6 Finished products. Storage rooms for finished prod- 
ucts that are flammable or combustible liquids shall be 
separated from the processing area by not less than 2-hour 
fire barriers constructed in accordance with Section 707 or 
horizontal assemblies constructed in accordance with Section 
711, or both. 


418.7 Fire protection systems. Fire protection systems shall 
be installed in accordance with Chapter 9. 


418.8 Open flames. Open flames and direct-fired heating 
devices shall be prohibited in areas where flammable vapor 
air mixtures exist. 


418.9 Drainage. Drainage facilities shall be provided to 
direct flammable and combustible liquid leakage and fire pro- 
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tection water to an approved location away from the building, 
any other structure, storage area or adjoining premises. 


418.10 Alarm system. An approved fire alarm system shall 
be provided in accordance with Section 907, 


418.11 Electrical equipment and protection. Electrical wir- 
ing and equipment shall comply with this section and shall be 
installed in accordance with the Electrical Code. 


418.11.1 Hazardous locations. Where Class I liquids are 
exposed to the air, the design of equipment and ventilation 
of structures shall be such as to limit the Class I, Division 
1, locations to the following: 


1. Piping trenches. 
2. The interior of equipment. 


3, The immediate vicinity of pumps or equipment loca- 
tions, such as dispensing stations, open centrifuges, 
plate and frame filters, opened vacuum filters, 
change cans and the surfaces of open equipment. 
The immediate vicinity shall include a zone extend- 
ing from the vapor liberation point 5 feet (1524 mm) 
horizontally in all directions and vertically from the 
floor to a level 3 feet (914 mm) above the highest 
point of vapor liberation. 


418.11.1.1 Other locations. Locations within the 
confines of the manufacturing room where Class 1 
liquids are handled shall be Class I, Division 2, except 
locations indicated in Section 418.11.1. 


418.11.1.2 Ordinary equipment. Ordinary electrical 
equipment, including switchgear, shall be prohibited, 
except where installed in a room maintained under 
positive pressure with respect to the hazardous area. 
The air or other media utilized for pressurization shall 
be obtained from a source that will not cause any 
amount or type of flammable vapor to be introduced 
into the room. 


418.11.2 Bonding. Equipment including but not limited to 
tanks, machinery and piping shall be bonded and 
connected to a ground where an ignitable mixture is capa- 
ble of being present. 


418.11.3 Piping. Electrically isolated sections of metallic 
piping or equipment shall be grounded or bonded to the 
other grounded portions of the system. 


418.11.4 Ground. Metal framing of buildings shall be 
grounded with resistance of not more than 5 ohms. 


418.12 Process structures. Process structures shall be 
designed and constructed in accordance with this code. 


418.12.1 Drainage. Drainage facilities shall be provided 
in accordance with Section 418.9 where topographical 
conditions are such that flammable and combustible 
liquids are capable of flowing from the organic coating 
manufacturing operation so as to constitute a fire hazard to 
other premises. 


418.12.2 Explosion control. Explosion control shall be 
provided in areas subject to potential deflagration hazards 
as indicated in NFPA 35. Explosion control shall be 
provided in accordance with Section 919, 
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418.12.3 Ventilation. Enclosed structures in which Class I 
liquids are processed or handled shall be ventilated at a 
rate of not less than 1 cubic foot per minute per square foot 
[0.00508 m?/(s x m?)] of solid floor area. Ventilation shall 
be accomplished by exhaust fans that take suction at floor 
levels and discharge to a safe location outside the struc- 
ture. Noncontaminated intake air shall be introduced in 
such a manner that all portions of solid floor areas are 
provided with continuous uniformly distributed air 
movement. 


418.12.4 Heating. Heating provided in hazardous areas 
shall be by indirect means. Ignition sources such as open 
flames or electrical heating elements, except as provided 
for in Section 418.11, shall not be permitted within the 
structure. 


418.13 Process mills and kettles. Mills operating with close 
clearances that process flammable and heat-sensitive materi- 
als such as nitrocellulose shall be located in a detached build- 
ing or in a noncombustible structure without other 
occupancies. The amount of nitrocellulose or other flamma- 
ble material brought into the area shall not be more than the 
amount required for a batch. 


418.13.1 Mixers. Mixers shall be of the enclosed type or, 
where of the open type, shall be provided with properly 
fitted covers. Where flow is by gravity, a shutoff valve 
shall be installed as close as practical to the mixer, and a 
control valve shall be provided near the end of the fill 
pipe. 

418.13.2 Open kettles. Open kettles shall be located in an 
outdoor area provided with a protective roof; in a separate 
structure of noncombustible construction; or separated 
from other areas by a noncombustible wall having a fire- 
resistance rating of not less than 2 hours. 


418.13.3 Closed kettles. Contact-heated kettles contain- 
ing solvents shall be equipped with safety devices that, in 
case of a fire, will turn off the process heat, turn on the 
cooling medium and inject inert gas into the kettle. 


418.13.3.1 Vaporizer location. The vaporizer section 
of heat-transfer systems that heat closed kettles 
containing solvents shall be remotely located. 


418.13.4 Kettle controls. The kettle and thin-down tank 
shall be instrumented, controlled and interlocked so that 
any failure of the controls will result in a safe condition. 
The kettle shall be provided with a pressure-rupture disc in 
addition to the primary vent. The vent piping from the 
rupture disc shall be of minimum length and shall 
discharge to an approved location. The thin-down tank 
shall be adequately vented. Thinning operations shall be 
provided with an adequate vapor removal system. 


418.14 Raw materials and finished products. The storage, 
handling and use of flammable and combustible liquids in 
process areas shall be in accordance with Section 444. 


418.14.1 Tank storage. Tank storage for flammable and 
combustible liquids located inside structures shall be 
limited to storage areas at or above grade that are sepa- 
rated from the processing area in accordance with this 
code. Processing equipment containing flammable and 
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combustible liquids and storage in quantities essential to 
the continuity of the operations shall not be prohibited in 
the processing area. 


418.14.2 Nitrocellulose storage. Nitrocellulose storage 
shall be located on a detached pad or in a separate struc- 
ture or a room enclosed in accordance with this code. The 
nitrocellulose storage area shall not be utilized for any 
other purpose. Electrical wiring and equipment installed in 
storage areas adjacent to process areas shall comply with 
Section 418.11.1. 


418.14.3 Finished products. Finished products that are 
flammable or combustible liquids shall be stored outdoors, 
in a separate structure, or in a room separated from the 
processing area in accordance with this code. The storage 
of finished products shall be in tanks or c/osed containers 
in accordance with Section 444. 


SECTION 419 
RESERVED 


SECTION 420 
GROUPS 1-1, R-1, R-2, R-3 AND R-4 


420.1 General. Occupancies in Groups I-1, R-1, R-2, R-3 
and R-4 shall comply with the provisions of Sections 420.1 
through 420.11 and other applicable provisions of this code. 


420.2 Separation walls. Walls separating dwelling units in 
the same building, walls separating sleeping units in the same 
building and walls separating dwelling or sleeping units from 
other occupancies contiguous to them in the same building 
shall be constructed as fire partitions in accordance with 
Section 708. 


420.3 Horizontal separation. Floor assemblies separating 
dwelling units in the same buildings, floor assemblies sepa- 
rating sleeping units in the same building and floor 
assemblies separating dwelling or s/eeping units from other 
occupancies contiguous to them in the same building shall be 
constructed as horizontal assemblies in accordance with 
Section 711. 


420.4 Automatic sprinkler system. Group R occupancies 
shall be equipped throughout with an automatic sprinkler 
system in accordance with Section 903.2.8. Group I-1 occu- 
pancies shall be equipped throughout with an automatic 
sprinkler system in accordance with Section 903.2.6. Quick- 
response or residential automatic sprinklers shall be installed 
in accordance with Section 903.3.2. 


420.5 Fire alarm systems and smoke alarms. Fire alarm 
systems and smoke alarms shall be provided in Group I-1, R- 
1 and R-2 occupancies in accordance with Sections 907.2.6, 
907.2.8 and 907.2.9, respectively. Single- or multiple-station 
smoke alarms shall be provided in Groups I-1, R-2, R-3 and 
R-4 in accordance with Section 907.2.11. 


420.6 Smoke barriers in Group I-1, Condition 2. Smoke 
barriers shall be provided in Group I-1, Condition 2 to subdi- 
vide every story used by persons receiving care, treatment or 
sleeping and to provide other stories with an occupant load of 
50 or more persons, into not fewer than two smoke compart- 
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ments. Such stories shall be divided into smoke compartments 
with an area of not more than 22,500 square feet (2092 па?) 
and the distance of travel from any point in a smoke compart- 
ment to a smoke barrier door shall not exceed 200 feet (60 
960 mm). The smoke barrier shall be in accordance with 
Section 709. 


420.6.1 Refuge area. Refuge areas shall be provided 
within each smoke compartment. The size of the refuge 
area shall accommodate the occupants and care recipients 
from the adjoining smoke compartment. Where a smoke 
compartment is adjoined by two or more smoke compart- 
ments, the minimum area of the refuge area shall 
accommodate the largest occupant load of the adjoining 
compartments. The size of the refuge area shall provide 
the following: 


1. Not less than 15 net square feet (1.4 т?) for each 
care recipient. 


2. Not less than 6 net square feet (0.56 m?) for other 
occupants. 


Areas or spaces permitted to be included in the calcula- 
tion of the refuge area are corridors, lounge or dining areas 
and other low-hazard areas. 


420.7 Group 1-1 assisted living housing units. In Group 1-1 
occupancies, where a fire-resistance corridor is provided in 
areas where assisted living residents are housed, shared living 
spaces, group meeting or multipurpose therapeutic spaces 
open to the corridor shall be in accordance with all of the 
following criteria: 


1. The walls and ceilings of the space are constructed as 
required for corridors. 


2. The spaces are not occupied as resident sleeping rooms, 
treatment rooms, incidental uses in accordance with 
Section 509, or hazardous uses. 


3. The open space is protected by an automatic fire detec- 
tion system installed in accordance with Section 907. 


4, In Group I-1, Condition 1, the corridors onto which the 
spaces open are protected by an automatic fire detec- 
tion system installed in accordance with Section 907, or 
the spaces are equipped throughout with quick- 
response sprinklers in accordance with Section 903.3.2. 


5. In Group I-1, Condition 2, the corridors onto which the 
spaces open, in the same smoke compartment, are pro- 
tected by an automatic fire detection system installed in 
accordance with Section 907, or the smoke compart- 
ment in which the spaces are located is equipped 
throughout with quick-response sprinklers in accor- 
dance with Section 903.3.2. 


6. The space is arranged so as not to obstruct access to the 
required exits. 


420.8 Group I-1 cooking facilities. In Group I-1 occupan- 
cies, rooms or spaces that contain a cooking facility with 
domestic cooking appliances shall be permitted to be open to 
the corridor where all of the following criteria are met: 


1. In Group I-1, Condition 1 occupancies, the number of 
care recipients served by one cooking facility shall not 
be greater than 30. 
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2. In Group I-1, Condition 2 occupancies, the number of 
care recipients served by one cooking facility and 
within the same smoke compartment shall not be 
greater than 30. 


3. The space containing the cooking facilities shall be 
arranged so as not to obstruct access to the required 
exit. 


4. The cooking appliances shall comply with Section 
420.9. 


420.9 Domestic cooking appliances. In Group 1-1 occupan- 
cies, installation of cooking appliance used in domestic 
cooking facilities shall comply with all of the following: 


1. The types of cooking appliances permitted shall be lim- 
ited to ovens, cooktops, ranges, warmers and micro- 
waves. 


2. Domestic cooking hoods installed and constructed in 
accordance with Section 505 of the Mechanical Code 
shall be provided over cooktops or ranges. 


3. Cooktops and ranges shall be protected in accordance 
with Section 904.14. 


4. A shutoff for the fuel and electrical supply to the cook- 
ing equipment shall be provided in a location to which 
only staff has access. 


5. A timer shall be provided that automatically deacti- 
vates the cooking appliances within a period of not 
more than 120 minutes. 


Exceptions: 


1. Cooking facilities provided within care recipients’ 
individual dwelling units are not required to comply 
with this section. 


2. Cooktops and ranges used for care-recipient training 
or nutritional counseling are not required to comply 
with Item 3 of this section. 


420.10 Group R cooking facilities. In Group R occupancies, 
cooking appliances used for domestic cooking operations 
shall be in accordance with Section 917.2 of the Mechanical 
Code. 


420.11 Group R-2 dormitory cooking facilities. Domestic 
cooking appliances for use by residents of Group R-2 college 
dormitories shall be in accordance with Sections 420.11.1 
and 420.11.2. 


420.11.1 Cooking appliances. Where located in Group R- 
2 college dormitories, domestic cooking appliances for 
use by residents shall be in compliance with all of the 
following: 

1. The types of domestic cooking appliances shall be 
limited to ovens, cooktops, ranges, warmers, coffee 
makers and microwaves. 

2. Domestic cooking appliances shall be limited to 
approved locations. 

3. Cooktops and ranges shall be protected in accor- 
dance with Section 904.14. 

4. Cooktops and ranges shall be provided with a domes- 
tic cooking hood installed and constructed in accor- 
dance with Section 505 of the Mechanical Code. 
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420.11.2 Cooking appliances in sleeping rooms. Cook- 
tops, ranges and ovens shall not be installed in sleeping 
rooms. 


Registered and certified family child care homes. 


Section 420.12 applies to the following registered and certified 
family child care homes: 


1. Newly constructed dwellings. 
2. Newly licensed existing dwellings. 


3. Additions to existing licensed dwellings. 


Section 420.12 does not apply to the following registered and 
certified family child care homes: 
1. Existing dwellings currently licensed, or previously licensed at 
any time. 
2. Existing spaces within currently licensed dwelling. 


420.12 Child care facilities within dwellings. Child care 
facilities located within dwellings, permitted by Chapter 3 to 
be constructed in accordance with the Residential Code, shall 
comply with either Section 420.12.1 or 420.12.2. 


420.12.1 With automatic sprinkler system protection. 
An automatic sprinkler system in accordance with Section 
903.3.1.3 shall be installed throughout the fire area of the 
dwelling where a child care facility is located. 


420.12.2 Without automatic sprinkler system protec- 
tion. Where an automatic sprinkler system is not installed 
throughout the fire area of the dwelling where a child care 
facility is located, both of the following shall be met: 


1. All rooms where care is provided shall be located on 
a level of exit discharge. 


2. No exit access path shall be located within 3 feet 
(914 mm) horizontally of any permanently installed 
cooking appliance, or be required to pass through a 
storage room, or through a room that can be locked 
to prevent egress. 


SECTION 421 
HYDROGEN FUEL GAS ROOMS 


421.1 General. Hydrogen fuel gas rooms shall be designed 
and constructed in accordance with Sections 421.1 through 
421.7 and 445.7. 


421.2 Location. Hydrogen fuel gas rooms shall not be 
located below grade. 


421.3 Design and construction. Hydrogen fuel gas rooms 
not classified as Group H shall be separated from other areas 
of the building in accordance with Section 509.1. 


421.3.1 Pressure control. Hydrogen fuel gas rooms shall 
be provided with a ventilation system designed to maintain 
the room at a negative pressure in relation to surrounding 
rooms and spaces. 


421.3.2 Windows. Operable windows in interior walls 
shall not be permitted. Fixed windows shall be permitted 
where in accordance with Section 716. 


421.4 Exhaust ventilation. Hydrogen fuel gas rooms shall be 
provided with mechanical exhaust ventilation in accordance 
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with the applicable provisions of Section 502.16.1 of the 
Mechanical Code. 


421.5 Gas detection system. Hydrogen fuel gas rooms shall 
be provided with a gas detection system that complies with 
Sections 421.5.1, 421.5.2, and 916. 


421.5.1 System activation. Activation of a gas detection 
alarm shall result in both of the following: 


l. Initiation of distinct audible and visible alarm sig- 
nals both inside and outside of the hydrogen fuel gas 
room. 


2. Automatic activation of the mechanical exhaust ven- 
tilation system. 


421.5.2 Failure of the gas detection system. Failure of 
the gas detection system shall automatically activate the 
mechanical exhaust ventilation system, stop hydrogen 
generation, and cause a trouble signal to sound at an 
approved location. 


421.6 Explosion control. Explosion control shall be provided 
where required by Section 414.5.1. 


421.7 Standby power. Mechanical ventilation and gas detec- 
tion systems shall be provided with a standby power system in 
accordance with Section 2702. 


SECTION 422 
AMBULATORY CARE FACILITIES 


422.1 General. Occupancies classified as ambulatory care 
facilities shall comply with the provisions of Sections 422.1 
through 422.7 and other applicable provisions of this code. 


422.2 Separation. Ambulatory care facilities where the 
potential for four or more care recipients are to be incapable 
of self-preservation at any time shall be separated from adja- 
cent spaces, corridors or tenants with a fire partition installed 
in accordance with Section 708. 


422.3 Smoke compartments. Where the aggregate area of 
one or more ambulatory care facilities is greater than 10,000 
square feet (929 m?) on one story, the story shall be provided 
with a smoke barrier to subdivide the story into not fewer 
than two smoke compartments. The area of any one such 
smoke compartment shall be not greater than 22,500 square 
feet (2092 m°). The distance of travel from any point in a 
smoke compartment to a smoke barrier door shall be not 
greater than 200 feet (60 960 mm). The smoke barrier shall 
be installed in accordance with Section 709 with the excep- 
tion that smoke barriers shall be continuous from outside 
wall to an outside wall, a floor to a floor, or from a smoke 
barrier to a smoke barrier or a combination thereof. 


422.3.1 Refuge area. Not less than 30 net square feet 
(2.8 m?) for each nonambulatory care recipient shall be 
provided within the aggregate area of corridors, care 
recipient rooms, treatment rooms, lounge or dining areas 
and other low-hazard areas within each smoke compart- 
ment. Each occupant of an ambulatory care facility shall 
be provided with access to a refuge area without passing 
through or utilizing adjacent tenant spaces. 
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422.3.2 Independent egress. A means of egress shall be 
provided from each smoke compartment created by smoke 
barriers without having to return through the smoke 
compartment from which means of egress originated. 


422.4 Automatic sprinkler systems. Automatic sprinkler 
systems shall be provided for ambulatory care facilities in 
accordance with Section 903.2.2. 


422.5 Fire alarm systems. A fire alarm system shall be 
provided for ambulatory care facilities in accordance with 
Section 907.2.2. 


422.6 Electrical systems. In ambulatory care facilities, the 
essential electrical system for electrical components, equip- 
ment and systems shall be designed and constructed in 
accordance with the provisions of Chapter 27 and NFPA 99. 


422.7 Domestic cooking. Installation of cooking appliances 
used in domestic cooking facilities shall comply with all of 
the following: 


1. The types of cooking appliances permitted are limited 
to ovens, cooktops, ranges, warmers and microwaves. 


2. Domestic cooking hoods installed and constructed in 
accordance with Section 505 of the Mechanical Code 
shall be provided over cooktops or ranges. 


3. A shutoff for the fuel and electrical supply to the cook- 
ing equipment shall be provided in a location to which 
only staff has access. 


4. A timer shall be provided that automatically deactivates 
the cooking appliances within a period of not more than 
120 minutes. 


SECTION 423 
STORM SHELTERS 


423.1 General. This section applies to the construction of 
storm shelters constructed as separate detached buildings or 
constructed as rooms or spaces within buildings for the 
purpose of providing protection from storms that produce 
high winds, such as tornadoes and hurricanes, during the 
storm. This section specifies where storm shelters are 
required and provides requirements for the design and 
construction of storm shelters. Design of facilities for use as 
emergency shelters after the storm are outside the scope of 
ICC 500 and shall comply with Table 1604.5 as a Risk Cate- 
gory IV Structure. 


SECTION 424 
PLAY STRUCTURES 


424.1 General. Play structures installed inside all occupan- 
cies covered by this code that exceed 10 feet (3048 mm) in 
height or 150 square feet (14 m?) in area shall comply with 
Sections 424.2 through 424.5. 


424.2 Materials. Play structures shall be constructed of 
noncombustible materials or of combustible materials that 
comply with the following: 


l. Fire-retardant-treated wood complying with Section 
23032. 
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2. Light-transmitting plastics complying with Section 
2606. 


3. Foam plastics (including the pipe foam used in soft- 
contained play equipment structures) having a maxi- 
mum heat-release rate not greater than 100 kilowatts 
when tested in accordance with UL 1975 or when 
tested in accordance with NFPA 289, using the 20 kW 
ignition source. 


4. Aluminum composite material (ACM) meeting the 
requirements of Class A interior finish in accordance 
with Chapter 8 when tested as an assembly in the 
maximum thickness intended for use. 


5. Textiles and films complying with the fire propaga- 
tion performance criteria contained in Test Method 1 
or Test Method 2, as appropriate, of NFPA 701. 


6. Plastic materials used to construct rigid components of 
sofi-contained play equipment structures (such as 
tubes, windows, panels, junction boxes, pipes, slides 
and decks) exhibiting a peak rate of heat release not 
exceeding 400 kW/ m? when tested in accordance with 
ASTM E1354 at an incident heat flux of 50 kW/m? in 
the horizontal orientation at a thickness of 6 mm. 


7. Ball pool balls, used in soft-contained play equipment 
structures, having a maximum heat-release rate not 
greater than 100 kilowatts when tested in accordance 
with UL 1975 or when tested in accordance with 
NFPA 289, using the 20 kW ignition source. The min- 
imum specimen test size shall be 36 inches by 36 
inches (914 mm by 914 mm) by an average of 21 
inches (533 mm) deep, and the balls shall be held in a 
box constructed of galvanized steel poultry netting 
wire mesh. 


8. Foam plastics shall be covered by a fabric, coating or 
film meeting the fire propagation performance criteria 
contained in Test Method 1 or Test Method 2, as 
appropriate, of NFPA 701. 


9. The floor covering placed under the play structure 
shall exhibit a Class I interior floor finish classifica- 
tion, as described in Section 804, when tested in 
accordance with ASTM E648 or NFPA 253. 


10. Interior finishes for structures exceeding 600 square 
feet (56 т?) in area ог 10 feet (3048 mm) in height 
shall have a flame spread index not greater than that 
specified in Table 803.13 for the occupancy group 
and location designated. Interior wall and ceiling fin- 
ish materials tested in accordance with NFPA 286 and 
meeting the acceptance criteria of Section 803.1.1.1, 
shall be permitted to be used where a Class A classifi- 
cation in accordance with ASTM E84 or UL 723 is 
required. 


424.3 Fire protection. Play structures shall be provided with 
the same level of approved fire suppression and detection 
devices required for other structures in the same occupancy. 


424.4 Separation. Play structures shall have a horizontal 
separation from building walls, partitions and from elements 
of the means of egress of not less than 5 feet (1524 mm). Play 
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structures shall have a horizontal separation from other play 
structures of not less than 20 feet (6090 mm). 


424.5 Area limits. Play structures shall be not greater than 
600 square feet (56 т?) іп area, unless a special investigation, 
acceptable to the building official, has demonstrated adequate 
fire safety. 


424.5.1 Design. Play structures exceeding 600 square feet 
(56 т?) in area or 10 feet (3048 mm) in height shall be 
designed in accordance with Chapter 16. 


SECTION 425 
HYPERBARIC FACILITIES 


425.1 Hyperbaric facilities. Hyperbaric facilities shall meet 
the requirements contained in Chapter 14 of NFPA 99. 


SECTION 426 
COMBUSTIBLE DUSTS, 
GRAIN PROCESSING AND STORAGE 


426.1 General. The provisions of Sections 426.1.1 through 
426.1.7 shall apply to buildings in which materials that produce 
combustible dusts are stored or handled. Buildings that store or 
handle combustible dusts shall comply with this code. Where 
required by the building official, additional industry- or mate- 
rial-specific codes and standards listed in Table 426.1 shall 
apply to prevent and control dust explosions, as applicable. 


Exceptions: 


1. Storage and use of consumer materials in Group В 
or R occupancies. 


2. Storage and use of commercially packaged materials 
in Group M occupancies. 

3. Materials displayed in original packaging in Group 
M occupancies and intended as building materials or 
for personal or household use. 


4. Storage of sealed containers of combustible dust at 
facilities not associated with an operation that uses, 
handles or generates combustible dust. 


5. Materials stored or used in farm buildings or similar 
occupancies intended for on-premises agricultural 
purposes. 


426.1.1 Type of construction and height exceptions. 
Buildings shall be constructed in compliance with the 
height, number of stories and area limitations specified in 
Sections 504 and 506; except that where erected of Type I 
or II construction, the heights and areas of grain elevators 
and similar structures shall be unlimited, and where of 
Type IV construction, the maximum building height shall 
be 65 feet (19 812 mm) and except further that, in isolated 
areas, the maximum building height of Type IV structures 
shall be increased to 85 feet (25 908 mm). 


426.1.2 Grinding rooms. Every room or space occupied 
for grinding or other operations that produce combustible 
dusts in such a manner that the room or space is classified as 
a Group H-2 occupancy shall be enclosed with fire barriers 
constructed in accordance with Section 707 or horizontal 
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assemblies constructed in accordance with Section 711, or 
both. The fire-resistance rating of the enclosure shall be not 
less than 2 hours where the area is not more than 3,000 
square feet (279 m^), and not less than 4 hours where the 
area is greater than 3,000 square feet (279 m°). 


TABLE 426.1 
EXPLOSION PROTECTION STANDARDS 


Standard for the Prevention of Fires and Dust 
NFPA 61 |Explosions in Agricultural and Food Processing 


Facilities 


NFPA 68 uetus on Explosion Protection by Deflagration 
enting 


МЕРА 69 |Standard on Explosion Prevention Systems 
МЕРА 77 |Recommended Practice on Static Electricity 


NFPA 120 м for Fire Prevention and Control іп Coal 


NFPA 484 |Standard for Combustible Metals 


Standard for Prevention of Fire and Dust Explosions 

NFPA 654 | from the Manufacturing, Processing and Handling of 
Combustible Particulate Solids 

NFPA 655 Standard for the Prevention of Sulfur Fires and 
Explosions 

МЕРА 664 Standard for the Prevention of Fires and Explosions in 
Wood Processing and Woodworking Facilities 


426.1.3 Conveyors. Conveyors, chutes, piping and similar 
equipment passing through the enclosures of rooms or 
spaces shall be constructed dirt tight and vapor tight, and 
be of approved noncombustible materials complying with 
Chapter 30. 


426.1.4 Explosion control. Explosion control shall be 
provided as specified in Chapter 9, or spaces shall be 
equipped with the equivalent mechanical ventilation 
complying with the Mechanical Code. 


426.1.5 Grain elevators. Grain elevators, malt houses and 
buildings for similar occupancies shall not be located 
within 30 feet (9144 mm) of interior lot lines or structures 
on the same /0/, except where erected along a railroad 
right-of-way. 


426.1.6 Coal pockets. Coal pockets located less than 30 
feet (9144 mm) from interior /ot /іпеѕ or from structures 
on the same Zot shall be constructed of not less than Type 
I-B construction. Where more than 30 feet (9144 mm) 
from interior /ot /ines, or where erected along a railroad 
right-of-way, the minimum type of construction of such 
structures not more than 65 feet (19 812 mm) in building 
height shall be Type IV. 


426.1.7 Tire rebuilding. Buffing operations shall be 
located in a room separated from the remainder of the 
building housing the tire rebuilding or tire recapping oper- 
ation by a 1-hour fire barrier. 


Exception: Buffing operations are not required to be 
separated where all of the following conditions are met: 


1. Buffing operations are equipped with an 
approved continuous automatic water-spray sys- 
tem directed at the point of cutting action. 
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2. Buffing machines are connected to particle-col- 
lecting systems providing a minimum air move- 
ment of 1,500 cubic feet per minute (cfm) (0.71 
m’/s) in volume and 4,500 feet per minute (fpm) 
(23 m/s) in-line velocity. 

3. The collecting system shall discharge the rubber 
particles to an approved outdoor noncombustible 
or fire-resistant container, which is emptied at 
frequent intervals to prevent overflow. 


426.1.8 Dust-producing and dust-handling equipment. 
Dust-producing equipment and dust-handling equipment, 
including but not limited to vacuums, dust collection 
systems, dryers, mixers, blenders, separators, conveyors, 
storage containers, silos or other similar devices, shall be 
listed and shall be maintained in accordance with the 
manufacturer’s recommended standards, 


426.1.9 Signage and markings. Signage and markings 
shall be provided in accordance with Sections 426.1.9.1 
through 426.1.9.3. 


426.1.9.1 Deflagration vent discharge area mark- 
ings. Where dust collection systems and other 
equipment, systems or system components are provided 
with deflagration vents, the area within the deflagration 
vent’s discharge area shall be marked in an approved 
manner. 


426.1.9.2 Caution signs. Signs that read as follows 
shall be posted near the dust-containing equipment with 
deflagration vents: 


CAUTION: 
THIS EQUIPMENT CAN CONTAIN 
EXPLOSIVE DUST. 


KEEP OUTSIDE THE MARKED AREA 
WHILE EQUIPMENT IS OPERATING. 


426.1.9.3 Warning signs. Where dust collection 
systems and other equipment, systems or system 
components are provided with deflagration vents, vent 
closures shall be clearly marked as follows: 


WARNING: 
EXPLOSION RELIEF DEVICE. 
STAY CLEAR. 


426.1.10 Dust-collection and dust-conveying systems. 
Dust-collection and dust-conveying systems shall be in 
accordance with Sections 426.1.10.1 through 426.1.10.3. 


426.1.10.1 Dust-collection systems. Dust-collection 
systems shall be designed to collect dust emissions 
from dust-producing equipment at the point of genera- 
tion. Dust-collection systems shall be in accordance 
with Section 511 of the Mechanical Code. 


Exception: Closed systems using listed equipment 
and designed in accordance with manufacturer’s 
recommendations and specifications, where clea- 
nouts are provided in accordance with Section 
426.1.10. 


Heating, ventilation, and air conditioning (HVAC) 
systems shall not be used as the means to collect dusts 
from localized sources. 
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426.1.10.1.1 Location. Dust collectors shall be 
located outside of buildings. 


Exceptions: 


1. Dust collectors inside buildings complying 
with Section 511 of the Mechanical Code. 


2. Wet-type dust collectors specifically listed 
for the type of dust conveyed shall be per- 
mitted inside buildings where in accor- 
dance with the manufacturer’s instructions 
and specifications. 


3. Dust collectors designed to specific NFPA 
standards listed in Table 426.1 for the spe- 
cific type of dust conveyed. 


426.1.10.1.2 Minimum conveying velocities. The 
minimum velocities within ducts used as part of the 
dust collection system shall be in accordance with 
Table 426.1.10.1.2. 


TABLE 426.1.10.1.2 
MINIMUM CONVEYING VELOCITIES 


Fine light dust such as cotton, lint and wood 2.000 
flour (100 mesh and under) 2 
Dry dust such as fine rubber molding powder 2,500 


Average dust such as sawdust, grinding dust 

3,500 
and coal dust 

4,000 


426.1.10.2 Plastic ducts and conveying systems. Plas- 
tic, fiberglass, other nonconductive ducts, duct liners or 
pipes shall not be used as part of ducts and conveying 
systems. Ductwork utilizing a combustible lining shall 
be permitted only in high-impact areas and where 
approved. 


Heavy dust such as metal turnings, including 
aluminum and magnesium powder 


For SI: 1 foot per minute = 0.00508 m/s. 


Flexible hose shall be permitted if designed and 
installed in accordance with the following require- 
ments: 


1. Manufactured of static dissipative construction. 


2. Used only for connections and isolation pur- 
poses. 


3. Limited to 18 inches (457 mm) in length. 
4. Properly grounded. 


426.1.10.3 Cleanouts. Openings in enclosed equipment 
and conveyors shall be provided to allow access to all 
parts of the equipment and conveyors to permit inspec- 
tion, cleaning, maintenance and the effective use of 
portable fire extinguishers or hose streams. Cleanouts for 
ducts used as part of the dust-collection system shall be 
in accordance with the Mechanical Code. 


426.1.11 Sources of ignition. Sources of ignition shall be 
controlled in accordance with Sections 426.1.11.1 through 
426.1.11. 


426.1.11.1 Classified electrical. Classified electrical 
shall be in accordance with the Electrical Code. 
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426.1.11.2 Static electricity. Bonding and grounding is 
required to minimize accumulation of static electric 
charge in the following locations: 


1. Dust-producing equipment. 
2. Dust-collection system. 


3. Pneumatic dust-conveying systems conveying 
combustible dust from one location to another, 
combustible dust conveyors, piping and conduc- 
tive components. Conveying systems include 
transport modes such as railcars, hopper cars, 
boxcars, tank cars and trucks into which or from 
which commodities or products are pneumati- 
cally conveyed. 


4. Conveying systems using metallic piping. 
426.1.12 Dust explosion screening tests. 


426.1.12.1 Combustibility and explosivity tests. 
Where combustibility or explosivity screening tests are 
required to analyze the combustible dust as part of 
compliance with Sections 104.8 and 414.1.3, they shall 
be in accordance with Section 5.4 of NFPA 652. 


426.1.12.2 Samples. Representative samples for the 
screening test shall be obtained in accordance with 
Section 5.5 of NFPA 652. 


426.1.13 Dust hazard analysis. If a dust hazard analysis 
(DHA) is required by the building official for new facili- 
ties, it shall be in accordance with NFPA 652. 


SECTION 427 
MEDICAL GAS SYSTEMS 


427.1 General. Medical gases at health care-related facilities 
intended for patient or veterinary care shall comply with 
Sections 427.2 through 427.2.3 in addition to requirements of 
Section 440. 


427.2 Interior supply location. Medical gases shall be 
located in areas dedicated to the storage of such gases without 
other storage or uses. Where containers of medical gases in 
quantities greater than the permitted amount set forth in Table 
427.2 are located inside the buildings, they shall be located in 
а 1-ћошг exterior room, 1-hour interior room or a gas cabinet 
in accordance with Section 427.2.1, 427.2.2 or 427.23, 
respectively. Rooms or areas where medical gases are stored 
or used in quantities exceeding the maximum allowable 
quantity per control area as set forth in Table 307.1(1) and 
Table 307.1(2) shall be in accordance with Group H 
occupancies. 


427.2.1 One-hour exterior room. A 1-hour exterior room 
shall be a room or enclosure separated from the remainder 
of the building by fire barriers constructed in accordance 
with Section 707 or horizontal assemblies constructed in 
accordance with Section 711, or both, with a fire-resis- 
tance rating of not less than 1 hour. Openings between the 
room or enclosure and interior spaces shall be provided 
with self-closing smoke- and draft-control assemblies 
having a fire protection rating of not less than 1 hour. 
Rooms shall have not less than one exterior wall that is 
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provided with not less than two vents. Each vent shall 
have a minimum free air opening of not less than 36 
square inches (232 cm’) for each 1,000 cubic feet (28 m?) 
at normal temperature and pressure (NTP) of gas stored in 
the room and shall be not less than 72 square inches (465 
cm?) in aggregate free opening area. One vent shall be 
within 6 inches (152 mm) of the floor and one shall be 
within 6 inches (152 mm) of the ceiling. Rooms shall be 
provided with not fewer than one automatic fire sprinkler 
to provide container cooling in case of fire. 


427.2.2 One-hour interior room. Where an exterior wall 
cannot be provided for the room, a 1-hour interior room 
shall be provided and shall be a room or enclosure sepa- 
rated from the remainder of the building by fire barriers 
constructed in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or 
both, with a fire-resistance rating of not less than 1 hour. 
Openings between the room or enclosure and interior 
spaces shall be provided with se/f-closing smoke- and 
draft-control assemblies having a fire protection rating of 
not less than 1 hour. An automatic sprinkler system shall 
be installed within the room. The room shall be exhausted 
through a duct to the exterior. Supply and exhaust ducts 
shall be enclosed in a 1-hour rated shaft enclosure from 
the room to the exterior. Approved mechanical ventilation 
shall comply with the Mechanical Code and be provided 
with a minimum rate of 1 cubic foot per minute per square 
foot (0.00508 m?/s/m?) of the area of the room. 


427.2.3 Gas cabinets. Gas cabinets shall be constructed in 
accordance with Section 414.13 of this code and shall 
comply with the following: 


1. Cabinets shall be exhausted to the exterior through a 
dedicated exhaust duct system installed in accor- 
dance with Chapter 5 of the Mechanical Code. 


2. Supply and exhaust ducts shall be enclosed in a 1- 
hour rated shaft enclosure from the cabinet to the 
exterior. The average velocity of ventilation at the 
face of access ports or windows shall be not less 
than 200 feet per minute (1.02 m/s) with a minimum 
of 150 feet per minute (0.76 m/s) at any point of the 
access port or window. 


3. Cabinets shall be provided with an automatic sprin- 
kler system internal to the cabinet. 


TABLE 427.2 
PERMITTED AMOUNTS FOR COMPRESSED GASES 


and liquefied petroleum gases) 


For SI: 1 cubic foot = 0.02832 m°. 
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SECTION 428 
HIGHER EDUCATION LABORATORIES 


428.1 Scope. Higher education laboratories complying with 
the requirements of Sections 428.1 through 428.4 shall be 
permitted to exceed the maximum allowable quantities of 
hazardous materials in control areas set forth in Tables 
307.1(1) and 307.1(2) without requiring classification as a 
Group H occupancy. Except as specified in Section 428, such 
laboratories shall comply with all applicable provisions of 
this code. 


428.2 Application. The provisions of Section 428 shall be 
applied as exceptions or additions to applicable requirements 
of this code. Unless specifically modified by Section 428, the 
storage, use and handling of hazardous materials shall 
comply with all other provisions in this code for quantities 
not exceeding the maximum allowable quantity. 


428.3 Laboratory suite construction. Where /aboratory 
suites are provided, they shall be constructed in accordance 
with this section. The number of /aboratory suites and 
percentage of maximum allowable quantities of hazardous 
materials in laboratory suites shall be in accordance with 
Table 428.3. 


428.3.1 Separation from other nonlaboratory areas. 
Laboratory suites shall be separated from other portions of 
the building in accordance with the most restrictive of the 
following: 


1. Fire barriers and horizontal assemblies as required 
in Table 428.3. Fire barriers shall be constructed in 
accordance with Section 707 and horizontal assem- 
blies constructed in accordance with Section 711. 


Exception: Where an individual /aboratory suite 
occupies more than one story, the fire-resistance 
rating of intermediate floors contained within the 
laboratory suite shall comply with the require- 
ments of this code. 


2. Separations as required by Section 508. 


428.3.2 Separation from other laboratory suites. Labo- 
ratory suites shall be separated from other /aboratory 
suites in accordance with Table 428.3. 


428.3.3 Floor assembly fire resistance. The floor assem- 
bly supporting /aboratory suites and the construction 
supporting the floor of /aboratory suites shall have a fire- 
resistance rating of not less than 2 hours. 


Exception: The floor assembly of the /aboratory suites 
and the construction supporting the floor of the /abora- 
tory suites are allowed to be 1-hour fire-resistance 
rated in buildings of Types IIA, IIIA and VA construc- 
tion, provided that the building is three or fewer stories. 


428.3.4 Maximum number. The maximum number of 
laboratory suites shall be in accordance with Table 428.3. 
Where a building contains both /aboratory suites and 
control areas, the total number of /aboratory suites and 
control areas within a building shall not exceed the maxi- 
mum number of laboratory suites in accordance with 
Table 428.3. 
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428.3.5 Means of egress. Means of egress shall be in 
accordance with Chapter 10. 


428.3.6 Standby or emergency power. Standby or emer- 
gency power shall be provided in accordance with Section 
414.5.2 where /aboratory suites are located above the 
sixth story above grade plane or located in a story below 
grade plane. 


428.3.7 Ventilation. Ventilation shall be in accordance 
with Chapter 7 of NFPA 45, and the Mechanical Code. 


428.3.8 Liquid-tight floor. Portions of /aboratory suites 
where hazardous materials are present shall be provided 
with a liquid-tight floor. 


428.3.9 Automatic sprinkler systems. Buildings contain- 
ing laboratory suites shall be equipped throughout with an 
automatic sprinkler system in accordance with Section 
903.3.1.1. 


428.4 Percentage of maximum allowable quantity in each 
laboratory suite. The percentage of maximum allowable 
quantities of hazardous materials in each laboratory suite 
shall be in accordance with Table 428.3. 


428.5 Container size. The maximum container size for all 
hazardous materials shall be 5.3 gallons (20 L) for liquids, 50 
pounds (22.7 kg) for solids, 100 cubic feet (2.83 m°) for 
health-hazard gases per Table 307.1(2) and 500 cubic feet 
(14.15 т?) for all other gases in accordance with Table 
307.1(1). 


Exception: Hazardous waste collection containers, for 
other than Class I flammable liquids and Class II combus- 
tible liquids, are permitted to exceed 5.3 gallons (20 L) 
where approved. 


428.5 Density. Quantities of Class I flammable liquids in 
storage and use shall not exceed 8 gallons (30 L) per 100 
square feet (9.29 m?) of floor area. Densities shall be reduced 
by 25 percent on the fourth through sixth floors of the build- 
ing, and by 50 percent above the sixth floor. Regardless of the 
density, the maximum allowable quantity per control area or 
laboratory suite in accordance with this section, shall not be 
exceeded. 


Exception: Designated hazardous waste collection areas 
or rooms within a laboratory suite or control area are not 
limited, but such materials shall not exceed the maximum 
allowable quantity per laboratory suite or control area. 


SECTION 429 
STATIONARY FUEL CELL POWER SYSTEMS 


429.1 General. Stationary fuel cell power systems shall 
comply with this section. 
429.2 Equipment. Stationary fuel cell power systems shall 
comply with the following: 
1. Prepackaged fuel cell power systems shall be listed and 
labeled in accordance with CSA FC 1. 


2. The modules and components in a preengineered fuel 
cell power system shall be listed and labeled in accor- 
dance with CSA FC 1 and interconnected to complete 
the assembly of the system at the job site in accordance 
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with the manufacturer’s instructions and the module 
and component listings. 


3. Field-fabricated fuel cell power systems shall be 
approved based on a review of a technical report, pre- 
pared without charge to the jurisdiction, by a qualified 
engineer, specialist, laboratory or safety specialty orga- 
nization acceptable to the building official. The report 
shall be prepared by and bear the stamp of a registered 
design professional and shall include: 


3.1. A fire risk evaluation. 


3.2. An evaluation demonstrating that modules and 
components in the fuel cell power system com- 
ply with applicable requirements in CSA FC 1. 


3.3. Documentation of the fuel cell power system’s 
compliance with applicable NFPA 2 and NFPA 
853 construction requirements. 


429.3 Installation. Stationary fuel cell power systems shall 
be installed and maintained in accordance with the Electrical 
Code and NFPA 853, the manufacturer’s instructions, and the 
listing. Stationary fuel cell power systems fueled by hydrogen 
shall be installed in accordance with NFPA 2 and the Electri- 
cal Code, the manufacturer’s installation instructions and the 
listing. 


429.4 Residential use. Stationary fuel cell power systems 
shall not be installed in Group R-3 and R-4 buildings, or 
dwelling units associated with Group R-2 buildings unless 
they are specifically /isted for residential use. 


429.5 Indoor installations. Stationary fuel cell power 
systems installed in indoor locations shall comply with 
Sections 429.5.1 and 429.5.2. For purposes of this section, an 
indoor location includes a roof and 50 percent or greater 
enclosing walls. 


429.5.1 Listed. Stationary fuel cell power systems 
installed indoors shall be specifically listed and labeled for 
indoor use. 


429.5.2 Separation. Rooms containing stationary fuel cell 
power systems shall be separated from the following occu- 
pancies by fire barriers or horizontal assemblies, or both, 
constructed in accordance with this code. 


1. Group В, Е, M, $ and U occupancies by 1-ћоџг fire- 
resistance-rated construction. 


2. Group A, E, I and R occupancies by 2-hour fire- 
resistance-rated construction. 


Exception: Stationary fuel cell power systems with an 
aggregate rating less than 50 kW shall not be required 
to be separated from other occupancies provided that 
the systems comply with Section 9.3 of NFPA 853. 


429.6 Vehicle impact protection. Where stationary fuel cell 
power systems are subject to impact by a motor vehicle, 
including forklifts, vehicle impact protection shall be 
provided in accordance with Section 912.4.4. 


429.7 Fuel supply. The design, location and installation of 
the fuel supply for stationary fuel cell power systems shall 
comply with Appendix C of the Mechanical Code, based on 
the particular fuel being supplied to the system. 
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429.8 Manual shutoff. Access to a manual shutoff valve 
shall be provided for the fuel piping within 6 feet (1829 mm) 
of any fuel storage tank serving the fuel cell and within 6 feet 
(1829 mm) of the power system. If the fuel tank and the 
stationary fuel cell power system are less than 12 feet (3658 
mm) apart, a single shutoff valve shall be permitted. If the 
stationary fuel cell power system is located indoors, the shut- 
off valve shall be located outside the room in which the 
system is installed, unless otherwise approved by the building 
official. 


429.9 Ventilation and exhaust. Ventilation and exhaust for 
stationary fuel cell power systems shall be provided in accor- 
dance with NFPA 853. 


429.10 Fire protection. Fire protection systems for station- 
ary fuel cell power system installations shall be provided in 
accordance with NFPA 853. 


429.11 Gas detection systems. Stationary fuel cell power 
systems shall be provided with a gas detection system. Detec- 
tion shall be provided in approved locations in the fuel cell 
power system enclosure, the exhaust system or the room that 
encloses the fuel cell power system. The system shall be 
designed to activate at a flammable gas concentration of not 
more than 25 percent of the LFL. 


429.11.1 System activation. The activation of the gas 
detection system shall automatically: 


1. Close valves between the gas supply and the fuel 
cell power system. 


2. Shut down the fuel cell power system. 


3. Initiate local audible and visible alarms in approved 
locations. 


SECTION 430 
ELECTRICAL ENERGY STORAGE SYSTEMS (ESS) 


430.1 General. The provisions in this section are applicable 
to stationary electrical energy storage systems (ESS). 


Exception: ESS in Group R-3 and R-4 occupancies shall 
comply with Section 430.11. 


430.2 Scope. ESS having capacities exceeding the values 
shown in Table 430.2 shall comply with this section and the 
Electrical Code. 


430.3 Construction documents. The following information 
shall be provided with the permit application: 


1. Location and layout diagram of the room in which the 
ESS is to be installed. 


2. Details on hourly fire-resistance ratings of assemblies 
enclosing the ESS. 


3. The quantities and types of ESS to be installed. 


4. Manufacturer's specifications, ratings and listings of 
each ESS. 


5. Location and content of required signage. 


6. Details on fire supression, smoke or fire detection, ther- 
mal management, ventilation, exhaust and deflagration 
venting systems, if provided. 
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7. Support arrangement associated with the installation, 
including any required seismic restraint. 


TABLE 430.2 
ENERGY STORAGE SYSTEM (ESS) THRESHOLD QUANTITIES 


BATTERY TECHNOLOGY ENERGY CAPACITY* 
Capacitor ESS 3 kWh 


Flow batteries" 20 kWh 
70 kWh* 

Lithium-ion batteries 20 kWh 
Nickel metal hydride (Ni-MH) 70 kWh 


Nickel cadmium (Ni-Cd) 70 kWh 


Lead-acid, all types 


Other battery technologies 10 kWh 
Other electrochemical ESS technologies 


For SI: 1 kilowatt hour = 3.6 megajoules, 1 gallon = 3.785 L. 

. Energy capacity is the total energy capable of being stored (nameplate 

rating), not the usable energy rating. For units rated in amp-hours, kWh 

shall equal rated voltage times amp hour rating divided by 1,000. 

Shall include vanadium, zinc-bromine, polysulfide-bromide and other 

flowing electrolyte-type technologies. 

. Fifty gallons of lead-acid battery electrolyte shall be considered 
equivalent to 70 kWh. 


> 
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430.4 Hazard mitigation analysis. A failure modes and 
effects analysis (FMEA) or other approved hazard mitigation 
analysis shall be provided and prepared without charge to the 
jurisdiction by a qualified engineer, specialist, laboratory or 
safety specialty organization acceptable to the building offi- 
cial, The analysis shall be prepared by and bear the stamp of a 
registered design professional. The analysis shall be provided 
under any of the following conditions: 


1. Where ESS technologies not specifically identified in 
Table 430.2 are provided. 


2. More than one ESS technology is provided in a room or 
enclosed area where there is a potential for adverse 
interaction between technologies. 


3. Where allowed as a basis for increasing maximum 
allowable quantities in accordance with Section 
430.7.2. 


430.4.1 Fault condition. The hazard mitigation analysis 
shall evaluate the consequences of the following failure 
modes. Only single-failure modes shall be considered. 


1. Thermal runaway condition in a ESS rack, module or 
unit. 


2. Failure of any battery (energy) management system. 


3. Failure of any required ventilation or exhaust sys- 
tem. 


4. Voltage surges on the primary electric supply. 
5. Short circuits on the load side of the ESS. 


6. Failure of the smoke detection, fire detection, fire 
suppression or gas detection system. 


7. Required spill neutralization not being provided or 
failure of the secondary containment system. 


430.4.2 Analysis approval. The building official is autho- 
rized to approve the hazardous mitigation analysis 
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provided that the consequences of the hazard mitigation 
analysis demonstrate: 


l. Fires will be contained within unoccupied ESS 
rooms or areas for the minimum duration of the fire- 
resistance-rated separations identified in Table 509. 


2. Fires in occupied work centers will be detected in 
time to allow occupants within the room or area to 
safely evacuate. 


3. Toxic and highly toxic gases released during fires 
will not reach concentrations in excess of the IDLH 
level in the building or adjacent means of egress 
routes during the time deemed necessary to evacuate 
from any affected area. 


4. Flammable gases released from ESS during charging, 
discharging and normal operation shall not exceed 25 
percent of their lower flammable limit (LFL). 


5. Flammable gases released from ESS during fire, 
overcharging and other abnormal conditions will be 
controlled through the use of ventilation of the 
gases, preventing accumulation, or by deflagration 
venting. 


430.4.3 Additional protection measures. Construction, 
equipment and systems that are required for the ESS to 
comply with the hazardous mitigation analysis, including 
but not limited to those specifically described in Section 
430.4, shall be installed and tested in accordance with 
nationally recognized standards and specified design 
parameters. 


430.5 Large-scale fire test. Where required elsewhere in this 
code, large-scale fire testing shall be conducted on a repre- 
sentative ESS in accordance with UL 9540A. The testing 
shall be conducted or witnessed and reported by an approved 
testing laboratory and show that a fire involving one ESS will 
not propagate to an adjacent ESS, and where installed within 
buildings, enclosed areas and walk-in units will be contained 
within the room, enclosed area or walk-in unit for a duration 
equal to the fire-resistance rating of the room separation 
specified in Section 430.9.4. The test report shall be provided 
to the building official for review and approval. 


430.6 General installation requirements. 


430.6.1 Fire resistance-rated separations. Rooms and 
other indoor areas containing ESS shall be separated from 
other areas of the building in accordance with Section 
509.1. ESS shall be permitted to be in the same room with 
the equipment they support. 


430.6.2 Seismic and structural design. Stationary ESS 
shall comply with the seismic design requirements in 
Chapter 16 and shall not exceed the floor loading limita- 
tion of the building. 


430.6.3 Vehicle impact protection. Where ESS are 
subject to impact by a motor vehicle, including fork lifts, 
vehicle impact protection shall be provided in accordance 
with Section 912.4.4. 


430.6.4 Toxic and highly toxic gases. ESS that have the 
potential to release toxic and highly toxic gas during 
charging, discharging and normal use conditions shall be 
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provided with a hazardous exhaust system in accordance 
with Section 502.8 of the Mechanical Code. 


430.6.5 Signage. Approved signs shall be provided on or 
adjacent to all entry doors for ESS rooms or areas and on 
enclosures of ESS cabinets and walk-in units located 
outdoors, on rooftops or in open parking garages. Signs 
designed to meet both the requirements of this section and 
the Electrical Code shall be permitted. The signage shall 
include the following or equivalent: 


1. “ENERGY STORAGE SYSTEM,” “BATTERY STOR- 
AGE SYSTEM,” “CAPACITOR ENERGY STORAGE 
SYSTEM” or the equivalent. 


2. The identification of the electrochemical ESS technology 
present. 


3. “ENERGIZED ELECTRICAL CIRCUITS.” 


4. Where water-reactive electrochemical ESS are pres- 
ent, the signage shall include “APPLY NO WATER.” 


430.7 Electrochemical ESS protection. The protection of 
electrochemical ESS shall be in accordance with Sections 
430.7.1 through 430.7.5.1 where required by Sections 430.9 
through 430.10.6. 


430.7.1 Size and separation. Electrochemical ESS shall be 
segregated into groups not exceeding 50 kWh (180 mega- 
joules). Each group shall be separated not less than 3 feet 
(914 mm) from other groups and from walls in the storage 
room or area. The storage arrangements shall comply with 
Chapter 10. 


Exceptions: 


1. Lead acid and nickel-cadmium battery systems in 
facilities under the exclusive control of commu- 
nications utilities and operating at less than 50 
VAC and 60 VDC in accordance with NFPA 76. 


2. The building official is authorized to approve 
larger capacities or smaller separation distances 
based on large-scale fire testing complying with 
Section 430.5. 


430.7.2 Maximum allowable quantities. Fire areas 
within rooms, areas and walk-in units containing electro- 
chemical ESS shall not exceed the maximum allowable 
quantities in Table 430.5. 


Exceptions: 


1. Where approved by the building official, rooms, 
areas and walk-in units containing electrochemi- 
cal ESS that exceed the amounts in Table 430.7 
shall be permitted based on a hazardous mitiga- 
tion analysis in accordance with Section 430.4 
and large-scale fire testing complying with Sec- 
tion 430.5. 


2. Lead-acid and nickel-cadmium battery systems 
installed in facilities under the exclusive control 
of communications utilities, and operating at less 
than 50 VAC and 60 VDC in accordance with 
NFPA 76. 


3. Dedicated-use buildings in compliance with Sec- 
tion 430.9.1. 


430.7.3 Elevation. Electrochemical ESS shall not be located 
in the following areas: 


1. Where the floor is located more than 75 feet (22 860 
mm) above the lowest level of fire department vehi- 
cle access. 


2. Where the floor is located below the lowest level of 
exit discharge. 


Exceptions: 


1. Lead-acid and nickel-cadmium battery systems 
less than 50 VAC and 60 VDC installed in facili- 
ties under the exclusive control of communica- 
tions utilities in accordance with NFPA 76. 


2. Where approved, installations shall be permitted 
in underground vaults complying with Electrical 
Code. 


3. Where approved, installations shall be permitted 
on higher and lower floors. 


430.7.4 Fire detection. An approved automatic smoke 
detection system or radiant energy-sensing fire detection 
system complying with Section 907.2 shall be installed in 
rooms, indoor areas and walk-in units containing electro- 
chemical ESS. An approved radiant energy-sensing fire 
detection system shall be installed to protect open parking 
garage and rooftop installations. Alarm signals from 
detection systems shall be transmitted to a central station, 
proprietary or remote station service in accordance with 
NFPA 72, or where approved to a constantly attended 
location. 


430.7.4.1 System status. Where required by the building 
official, visible annunciation shall be provided on cabinet 
exteriors or in other approved locations to indicate that 
potentially hazardous conditions associated with the ESS 
exist. 


430.7.5 Fire suppression systems. Rooms and areas within 
buildings and walk-in units containing electrochemical ESS 
shall be protected by an automatic fire suppression system 
designed and installed in accordance with one of the 
following: 


1. An automatic sprinkler system designed and installed 
in accordance with Section 903.3.1.1 with a minimum 
density of 0.3 gpm/fi? (1.14 L/min) based on the fire 
area or 2,500 square-foot (232 m?) design area, which- 
ever is smaller. 


2. Where approved, an automatic sprinkler system 
designed and installed in accordance with Section 
903.3.1.1 with a sprinkler hazard classification based 
on large-scale fire testing complying with Section 
430.5. 


3. The following alternative automatic fire-extinguishing 
systems designed and installed in accordance with Sec- 
tion 904, provided that the installation is approved by 
the building official based on large-scale fire testing 
complying with Section 430.5: 


3.1. NFPA 12, Standard on Carbon Dioxide 
Extinguishing Systems. 
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3.2. NFPA 15, Standard for Water Spray Fixed 
Systems for Fire Protection. 


requirements of this section in accordance with the applicable 
requirements of Table 430.8. 


3.3. NFPA 750, Standard on Water Mist Fire 
Protection Systems. 


3.4. NFPA 2001, Standard on Clean Agent Fire- 
Extinguishing Systems. 

3.5. NFPA 2010, Standard for Fixed Aerosol 
Fire-Extinguishing Systems. 

Fire suppression systems for lead-acid and nickel-cad- 
mium battery systems at facilities under the exclusive con- 
trol of communications utilities that operate at less than 50 
VAC and 60 VDC shall be provided where required by 
NFPA 76. 


430.7.51 Water-reactive systems. Electrochemical 
ESS that utilize water-reactive materials shall be 
protected by an approved alternative automatic fire- 
extinguishing system in accordance with Section 904, 
where the installation is approved based on large-scale 
fire testing complying with Section 430.5. 


TABLE 430.7 
MAXIMUM ALLOWABLE BATTERY QUANTITIES 


430.8.1 Exhaust ventilation. Where required by Table 
430.8 or elsewhere in this code, exhaust ventilation of 
rooms, areas and walk-in units containing electrochemical 
ESS shall be provided in accordance with the Mechanical 
Code and Section 430.8.1.1 ог 430.8.1.2. 


430.8.1.1 Ventilation based on LFL. The exhaust 
ventilation system shall be designed to limit the maxi- 
mum concentration of flammable gas to 25 percent of 
the lower flammable limit (LFL) of the total volume of 
the room, area or walk-in unit during the worst-case 
event of simultaneous charging of batteries at the maxi- 
mum charge rate, in accordance with nationally 
recognized standards. 


430.8.1.2 Ventilation based on exhaust rate. Mechan- 
ical exhaust ventilation shall be provided at a rate of not 
less than 1 ft/min/f (5.1 L/sec/m?) of floor area of the 
room, area or walk-in unit. The ventilation shall be 
either continuous or shall be activated by a gas detec- 
tion system in accordance with Section 430.8.1.2.4. 


MAXIMUM GROUP H 430.8.1.2.1 Standby power. Mechanical exhaust 
ма аса елу = OCCUPANCY ventilation shall be provided with standby power 


capable of powering the required load for a duration 
of not less than 2 hours. 


For SI: 1 kilowatt hour = 3.6 megajoules. 
а, For batteries rated in amp hours, kilowatt hours (kWh) shall equal rated 


430.8.1.2.2 Installation instructions. Required 
mechanical exhaust ventilation systems shall be 
installed in accordance with the manufacturer’s 
installation instructions and the Mechanical Code. 


430.8.1.2.3 Supervision. Required mechanical venti- 
lation systems shall be supervised by an approved 
central station, proprietary or remote station service 


battery voltage times the amp-hour rating divided by 1,000. 


. Shall include vanadium, zinc-bromine, polysulfide-bromide, and other 


flowing electrolyte-type technologies. 


. Shall be a Group H-4 occupancy if the building official determines that a 


fire or thermal runaway involving the battery technology does not 
represent a significant fire hazard. 


430.7.6 Maximum enclosure size. Outdoor walk-in units 
housing ESS shall not exceed 53 feet by 8 feet by 9.5 feet 
high (16 154 mm x 2438 mm x 2896 mm), not including 
bolt-on HVAC and related equipment, as approved. 
Outdoor walk-in units exceeding these limitations shall be 
considered indoor installations and comply with the 
requirements in Section 430.9, 


430.7.7 Means of egress separation. ESS located 
outdoors and in open parking garages shall be separated 
from any means of egress as required by the building offi- 
cial to ensure safe egress under fire conditions, but in no 
case less than 10 feet (3048 mm). 


Exception: The building official is authorized to 
approve a reduced separation distance if large-scale fire 
testing complying with Section 430.5 is provided that 
shows that a fire involving the ESS will not adversely 
impact occupant egress. 


430.8 Electrochemical ESS technology-specific protection. 
Electrochemical ESS installations shall comply with the 
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in accordance with NFPA 72, or shall initiate an 
audible and visible signal at an approved constantly 
attended on-site location. 


430.8.1.2.4 Gas detection system. Where required 
by Section 430.8.1.2, rooms, areas and walk-in units 
containing ESS shall be protected by an approved 
continuous gas detection system that complies with 
Section 916 and with the following: 


1, The gas detection system shall be designed to 
activate the mechanical ventilation system 
when the level of flammable gas in the room, 
area or walk-in unit exceeds 25 percent of the 
LFL. 


2. The mechanical ventilation system shall 
remain on until the flammable gas detected is 
less than 25 percent of the LFL. 


3. The gas detection system shall be provided 
with standby power capable of powering the 
required load for a duration of not less than 2 
hours. 


4. Failure of the gas detection system shall annun- 
ciate a trouble signal at an approved central sta- 
tion, proprietary or remote station service in 
accordance with NFPA 72, or shall initiate an 
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audible and visible trouble signal at an 
approved constantly attended on-site location. 


430.8.2 Spill control and neutralization. Where required 
by Table 430.8 or elsewhere in this code, areas containing 
free-flowing liquid electrolyte or hazardous materials shall 
be provided with spill control and neutralization in accor- 
dance with this section. 


430.8.2.1 Spill control. Spill control shall be provided 
to prevent the flow of liquid electrolyte or hazardous 
materials to adjoining rooms or areas. The method shall 
be capable of containing a spill from the single largest 
battery or vessel. 


430.8.2.2 Neutralization. An approved method that is 
capable of neutralizing spilled liquid electrolyte from 
the largest battery or vessel to a pH between 5.0 and 9.0 
shall be provided. 


430.8.2.3 Communications utilities. The requirements 
of Section 430.8.2 shall apply only when the aggregate 
capacity of multiple vessels exceeds 1,000 gallons 
(3785 L) for lead-acid and nickel-cadmium battery 
systems operating at less than 50 VAC and 60 VDC 
that are located at facilities under the exclusive control 
of communications utilities, and those facilities comply 
with NFPA 76 in addition to applicable requirements of 
this code. 


430.8.3 Explosion control. Where required by Table 430.8 
or elsewhere in this code, explosion control complying with 
Section 911 shall be provided for rooms, areas or walk-in 
units containing electrochemical ESS technologies. 


Exceptions: 


1. Where approved, explosion control is permitted 
to be waived based on large-scale fire testing 
complying with Section 430.5 that demonstrates 
that flammable gases are not liberated from elec- 
trochemical ESS cells or modules where tested in 
accordance with UL 9540A. 


2. Where approved, explosion control is permitted to 


be waived by the building official based on docu- 
mentation that demonstrates that the electrochemi- 
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cal ESS technology to be used does not have the 
potential to release flammable gas concentrations in 
excess of 25 percent of the LFL anywhere in the 
room, area, walk-in unit or structure under thermal 
runaway or other fault conditions. 


430.8.4 Safety caps. Where required by Table 430.8 or 
elsewhere in this code, vented batteries and other ESS 
shall be provided with flame-arresting safety caps. 


430.8.5 Thermal runaway. Where required by Table 
430.8 or elsewhere in this code, batteries and other ESS 
shall be provided with a listed device or other approved 
method to prevent, detect and minimize the impact of ther- 
mal runaway. 


430.9 Indoor installations. Indoor ESS installations shall be 
in accordance with Sections 430.9.1 through 430.9.4. 


430.9.1 Dedicated-use buildings. For the purpose of 
Table 430.9, dedicated-use ESS buildings shall be classi- 
fied as Group F-1 occupancies and comply with all the 
following: 


1. The building shall only be used for ESS, electrical 
energy generation and other electrical grid-related 
operations. 


2. No other occupancy types shall be permitted in the 
building. 
430.9.2 Nondedicated-use buildings. For the purpose of 
Table 430.9, nondedicated-use buildings include all build- 
ings that contain ESS and do not comply with Section 
430.9.1 dedicated-use building requirements, 


430.9.3 Dwelling units and sleeping units. ESS shall not 
be installed in s/eeping units or in habitable spaces of 
dwelling units. 


430.9.4 Fire-resistance-rated separations. Rooms and 
areas containing ESS shall include fire-resistance-rated 
separations as follows: 


1. In dedicated-use buildings, rooms and areas contain- 
ing ESS shall be separated from areas in which 
administrative and support personnel are located. 


TABLE 430.8 
ELECTROCHEMICAL ESS TECHNOLOGY-SPECIFIC REQUIREMENTS 


BATTERY TECHNOLOGY STHERESS T caskcroR 

um Тот ааа [Wenn umen Tor AER 
воена [тїз [че [ver [ye [59 аа 
GEN — [ашчы [= к-к [ча | ч 


Ester ease кчы [че | eae 


а. Not required for lead-acid and nickel-cadmium batteries at facilities under the exclusive control of communications utilities that comply with NFPA 76 and 
operate at less than 50 VAC and 60 VDC. 
. Protection shall be provided unless documentation acceptable to the building official that provides justification why the protection is not necessary based on 
the technology used. 
‚ Applicable to vented-type (1.е., flooded) nickel-cadmium and lead-acid batteries. 
. Not required for vented-type (і.е., flooded) lead-acid batteries. 


. The thermal runaway protection is permitted to be part of a battery management system that has been evaluated with the battery as part of the evaluation to UL 
1973. 
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2. In nondedicated-use buildings, rooms and areas con- 
taining ESS shall be separated from other areas in 
the building. 


Separation shall be provided by 2-hour fire barriers 
constructed in accordance with Section 707 and 2-hour 
horizontal assemblies constructed in accordance with Sec- 
tion 711, as appropriate. 


430.10 Special installations. Rooftop and open parking 
garage ESS installations shall comply with Sections 430.10.1 
through 430.10.6. 


430.10.1 Rooftop installations. For the purpose of Table 
430.10, rooftop ESS installations are those located on the 
roofs of buildings. 


430.10.2 Open parking garage installations. For the 
purpose of Table 430.10, open parking garage ESS instal- 
lations are those located in a structure or portion of a 
structure that complies with Section 406.5. 
430.10.3 Clearance to exposures. ESS located on roof- 
tops and in open parking garages shall be separated by a 
minimum of 10 feet (3048 mm) from the following 
exposures: 
1. Buildings, except the building on which rooftop ESS 
is mounted. 
2. Any portion of the building on which a rooftop sys- 
tem is mounted that is elevated above the roof-top 
on which the system is installed. 


. Lot lines. 

. Public ways. 

. Locations where motor vehicles can be parked. 
. Hazardous materials. 

. Other exposure hazards. 


ч OQ tA dA ш 


Exceptions: 


1. Clearances are permitted to be reduced to 3 feet 
(914 mm) where a 1-hour free-standing fire barrier 
suitable for exterior use and extending 5 feet (1524 
mm) above and 5 feet (1524 mm) beyond the physi- 
cal boundary of the ESS installation is provided to 
protect the exposure. 


2. Clearances are permitted to be reduced to 3 feet 
(914 mm) where a weatherproof enclosure con- 
structed of noncombustible materials is provided 
over the ESS, and it has been demonstrated that a 
fire within the enclosure will not ignite combusti- 
ble materials outside the enclosure based on 
large-scale fire testing complying with Section 
430.5. 


430.10.4 Fire suppression systems. ESS located in 
walk-in-units on rooftops or in walk-in units in open 
parking garages shall be provided with automatic fire 
suppression systems within the ESS enclosure in accor- 
dance with Section 430.7.5. Areas containing ESS other 
than walk-in-units in open parking structures on levels 
not open above to the sky shall be provided with an auto- 


2022 OREGON STRUCTURAL SPECIALTY CODE 


matic fire suppression system complying with Section 
430.7.5. 


Exception: A fire suppression system is not required in 
open parking garages if large-scale fire testing comply- 
ing with Section 430.5 is provided that shows that a fire 
will not impact the exposures in Section 430.10.3. 


430.10.5 Rooftop installations. ESS and associated 
equipment that are located on rooftops and not enclosed by 
building construction shall comply with the following: 


1. Stairway access to the roof for emergency response 
and fire department personnel shall be provided 
either through a bulkhead from the interior of the 
building or a stairway on the exterior of the build- 
ing. 

2. Service walkways at least 5 feet (1524 mm) in width 
shall be provided for service and emergency person- 
nel from the point of access to the roof to the system. 


3. ESS and associated equipment shall be located from 
the edge of the roof a distance equal to at least the 
height of the system, equipment or component but 
not less than 5 feet (1524 mm). 


4. The roofing materials under and within 5 feet (1524 
mm) horizontally from an ESS or associated equip- 
ment shall be noncombustible or shall have a Class 
A rating when tested in accordance with ASTM 
E108 or UL 790. 


5. A Class I standpipe outlet shall be installed at an 
approved location on the roof level of the building 
or in the stairway bulkhead at the top level. 


6. The ESS shall be the minimum of 10 feet (3048mm) 
from the fire service access point on the rooftop. 


430.10.6 Open parking garages. ESS and associated 
equipment that are located in open parking garages shall 
comply with all of the following: 


1. ESS shall not be located within 50 feet (15 240mm) 
of air inlets for building HVAC systems. 


Exception: This distance shall be permitted to be 
reduced to 25 feet (7620 mm) if the automatic 
fire alarm system monitoring the radiant-energy 
sensing detectors de-energizes the ventilation 
system connected to the air intakes upon detec- 
tion of fire. 


2. ESS shall not be located within 25 feet (7620 mm) 
of exits leading from the attached building where 
located on a covered level of the parking structure 
not directly open to the sky above. 


3. An approved fence with a locked gate or other 
approved barrier shall be provided to keep the gen- 
eral public at least 5 feet (1524 mm) from the outer 
enclosure of the ESS. 


430.11 ESS in Group R-3 and R-4 occupancies. ESS in 
Group R-3 and R-4 occupancies shall be installed in accor- 
dance with Sections 430.11.1 through 430.11.8. 
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TABLE 430.9 
INDOOR ESS INSTALLATIONS 


DEDICATED-USE NONDEDICATED-USE 
See A LL GNE —" —— 


МА = Not Allowed. 

a. See Section 430.9.1. 

b. See Section 430.9.2. 

c. Where approved by the building official, fire suppression systems are permitted to be omitted in dedicated-use buildings located more than 100 feet (30.5 m) 
from buildings, lot lines, public ways, stored combustible materials, hazardous materials, high-piled stock and other exposure hazards. 

d. Where approved by the building official, alarm signals are not required to be transmitted to a central station, proprietary or remote station service in 
accordance with NFPA 72, or a constantly attended location where local fire alarm annunciation is provided and trained personnel are always present. 

e. Lead-acid and nickel-cadmium battery systems installed in Group U buildings and structures less than 1,500 square feet (139 m?) under the exclusive control 
of communications utilities, and operating at less than 50 VAC and 60 VDC in accordance with NFPA 76, are not required to have an approved automatic 
smoke or fire detection system. 


TABLE 430.10 
SPECIAL ESS INSTALLATIONS 


COMPLIANCE REQUIRED 
ROOFTOPS" OPEN PARKING GARAGES? 


a. See Section 430.10.1. 
b. See Section 430.10.2. 


430.11.1 Equipment listings. ESS shall be listed and 430.11.2 Installation. ESS shall be installed in accor- 
labeled in accordance with UL 9540. ESS listed and dance with the manufacturer's instructions and their 
labeled solely for utility or commercial use shall not be listing. 


used for residential applications. 430.11.2.1 Spacing, Individual units shall be separated 


Exceptions: from each other by at least 3 feet (914 mm) of spacing 
unless smaller separation distances are documented to 
be adequate based on large-scale fire testing complying 
with Section 430.5. 


1. Where approved, repurposed unlisted battery 
systems from electric vehicles are allowed to be 
installed outdoors or in detached dedicated cabi- 


nets located not less than 5 feet (1524 mm) from 430.11.3 Location. ESS shall be installed only in the 
exterior walls, property lines and public ways. following locations: 


2. ESS less than 1 kWh (3.6 megajoules). 1. Detached garages and detached accessory structures. 
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2. Attached garages separated from the dwelling unit 
living space and sleeping units in accordance with 
Section 406.3.2. 


3. Utility closets and storage or utility spaces within 
dwelling units and sleeping units. 


430.11.4 Energy ratings. Individual ESS units shall have 
a maximum rating of 20 kWh. The aggregate rating struc- 
ture shall not exceed: 


1. 40 kWh within utility closets and storage or utility 
spaces. 


2. 80 kWh in attached or detached garages and 
detached accessory structures. 


3. 80 kWh on exterior walls. 
4. 80 kWh outdoors on the ground. 


430.11.5 Fire detection. Rooms and areas within dwell- 
ings units, sleeping units and attached garages in which 
ESS are installed shall be protected by smoke alarms in 
accordance with Section 907.2.11. A heat detector listed 
and interconnected to the smoke alarms shall be installed 
in locations within dwelling units, sleeping units and 
attached garages where smoke alarms cannot be installed 
based on their listing. 


430.11.6 Protection from impact. ESS installed in a loca- 
tion subject to vehicle damage shall be provided with 
impact protection in accordance with Section 430.11.6.2. 
Also See Figure 430.11.6.2 for examples of typical vehicle 
paths and acceptable methods of protection, 


430.11.6.1 Garage. Where an ESS is installed in the 
normal driving path of vehicle travel within a garage, 
impact protection shall be provided in accordance with 
Section 430.11.6.2. 


The normal driving path is a space between the 
garage vehicle opening and the interior face of the back 
wall to a height of 48 inches (1219 mm) above the fin- 
ished floor. The width of the normal driving path shall 
be equal to the width of the garage door opening. 


Impact protection shall also be provided for an ESS 
installed at either of the following locations: 


1. On the interior face of the back wall and located 
within 36 inches (914 mm) to the left or to the 
right of the normal driving path. 


2. On the interior face of a side wall and located 
within 24 inches (610 mm) from the back wall 
and 36 inches (914 mm) of the normal driving 
path. 


Exception: Where the clear height of the vehicle 
garage opening is 7 feet 6 inches (2286 mm) or less, 
ESS installed not less than 36 inches (914 mm) above 
the finished floor are not subject to vehicle impact 
protection requirements. 


430.11.6.2 Impact protection options. Where required 
by Section 430.11.6 or 430.11.6.1, impact protection 
for ESS shall comply with one of the following: 


1. Bollards constructed in accordance with one of 
the following: 
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1.1. Minimum 48 inches (1219 mm) in length 
by 3 inches (76 mm) in diameter schedule 
80 steel pipe embedded in a concrete pier 
not less than 12 inches (304 mm) deep 
and 6 inches (152 mm) in diameter, with 
at least 36 inches (914 mm) of pipe 
exposed, filled with concrete, and spaced 
at a maximum interval of 60 inches (1524 
mm). Each bollard shall be located not 
less than 6 inches (152 mm) from an ESS. 


1.2. Minimum 36 inches (914 mm) in height 
by 3 inches (76 mm) in diameter schedule 
80 steel pipe fully welded to a minimum 8 
inches (203 mm) by 8 inches (203 mm) 
by '/,-inch (6.4 mm) thick steel plate and 
bolted to a concrete floor by means of 4'/, 
inch (13 mm) concrete anchors with 3- 
inch (76 mm) minimum embedment. 
Spacing shall be not more than 60 inches 
(1524 mm), and each bollard shall be 
located not less than 6 inches (152 mm) 
from the ESS. 


1.3. Pre-manufactured steel pipe bollards shall 
be filled with concrete and anchored in 
accordance with the manufacturer's instal- 
lation instructions, with spacing not greater 
than a 60 inches. (1524 mm). Each bollard 
shall be located not less than 6 inches 
(152mm) from the ESS. 


2. Wheel barriers constructed in accordance with 
one of the following: 


2.1. 4 inches (102 mm ) in height by 5 inches 
(127 mm) in width by 70 inches (1778 
mm) in length wheel barrier made of con- 
crete or polymer, anchored to the concrete 
floor not less than every 36 inches (914 
mm) and located not less than 54 inches 
(1372 mm) from the ESS. Not less than a 
3% inch (13 mm) diameter concrete 
anchors with 3-inch (76 mm) embedment 
per barrier shall be used. Spacing between 
barriers shall be no greater than 36 inches. 
(914 mm). 


2.2. Pre-manufactured wheel barriers shall be 
anchored in accordance with the manu- 
facturer's installation instructions. 


3. Approved method designed to resist a 2,000 pounds 
of force (8899 Newtons) impact in the direction of 
travel at 24 inches (610 mm) above grade. 


430.11.7 Ventilation. Indoor installations of ESS that 
include batteries that produce hydrogen or other flamma- 
ble gases during charging shall be provided with exhaust 
ventilation in accordance with Section 430.8.1. 


430.11.8 Toxic and highly toxic gas. ESS that have the 
potential to release toxic or highly toxic gas during 
charging, discharging and normal use conditions shall not 
be installed within Group R-3 or R-4 occupancies. 
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SECTION 431 
DRY CLEANING SOLVENTS AND SYSTEMS 


431.1 Scope. Dry cleaning plants shall comply with the 
requirements of this section. 


431.2 Classifications. Dry cleaning solvents and systems 
shall be classified in accordance with Sections 431.2.1 
through 431.2.3. 


431.2.1 Solvent classification. Dry cleaning solvents 
shall be classified according to their flash points as 
follows: 


1. Class I solvents are liquids having a flash point 
below 100°F (38°C). 


2. Class II solvents are liquids having a flash point at 
or above 100°F (38°C) and below 140°F (60°C). 


3. Class IIIA solvents are liquids having a flash point at 
or above 140°F (60°C) and below 200°F (93°C). 


4. Class ШВ solvents are liquids having а flash point at 
or above 200°F (93°C). 


5. Class IV solvents are liquids classified as nonflam- 
mable. 


431.2.2 Classification of dry cleaning plants and 
systems. Dry cleaning plants and systems shall be classi- 
fied based on the solvents used as follows: 


1. Type I—systems using Class 1 solvents. 

2. Type II—systems using Class П solvents. 

3. Type Ill-A—systems using Class ША solvents. 
4. Type III-B— systems using Class ШВ solvents. 
5 


. Type IV— systems using Class IV solvents in which 
dry cleaning is not conducted by the public. 


6. Type V—systems using Class IV solvents in which 
dry cleaning is conducted by the public. 


431.2.2.1 Multiple solvents. Dry cleaning plants using 
more than one class of solvent for dry cleaning shall be 
classified based on the numerically lowest solvent 
class. 


431.2.3 Design. The occupancy classification, design and 
construction of dry cleaning plants shall comply with the 
applicable requirements of this code. 


431.3 Prohibited use. Type I dry cleaning plants shall be 
prohibited. Limited quantities of Class 1 solvents stored and 
used in accordance with this section shall not be prohibited in 
dry cleaning plants. 


431.3.1 Ventilation. Ventilation shall be provided in 
accordance with Section 502 of the Mechanical Code and 
DOL 29 CFR Part 1910.1000, where applicable. 


431.3.2 Heating. In Type II dry cleaning plants, heating 
shall be by indirect means using steam, hot water or hot oil 
only. 


431.3.3 Bonding and grounding. Storage tanks, treat- 
ment tanks, filters, pumps, piping, ducts, dry cleaning 
units, stills, tumblers, drying cabinets and other such 
equipment, where not inherently electrically conductive, 
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shall be bonded together and grounded. Isolated equip- 
ment shall be grounded. 


431.4 Dry cleaning systems. Dry cleaning systems, includ- 
ing dry cleaning units, washing machines, stills, drying 
cabinets, tumblers and their appurtenances, including pumps, 
piping, valves, filters and solvent coolers, shall be installed 
and maintained in accordance with NFPA 32. The construc- 
tion of buildings in which such systems are located shall 
comply with the requirements of this section. 


431.4.1 Type II systems. Type II dry cleaning and solvent 
tank storage rooms shall not be located below grade or 
above the lowest floor level of the building and shall 
comply with Sections 431.4.1.1and 431.4.1.2. 


431.4.1.1 Number of means of egress. Type П dry 
cleaning rooms shall have not less than two means of 
egress doors located at opposite ends of the room, not 
less than one of which shall lead directly outdoors. 


431.4.1.2 Spill control and secondary containment. 
Curbs, drains or other provisions for spill control and 
secondary containment shall be provided in accordance 
with Section 415.12.1 to collect solvent leakage and 
fire protection water and direct it to a safe location. 


431.4.2 Solvent storage tanks. Solvent storage tanks for 
Class II, ША and ШВ liquids shall conform to the require- 
ments of Section 444 and be located underground or 
outside, above ground. 


Exception: As provided in NFPA 32 for indoor storage 
or treatment tanks. 


431.5 Fire protection. Where required by this section, fire 
protection systems, devices and equipment shall be installed, 
inspected and tested in accordance with Chapter 9. 


431.5.1 Automatic sprinkler system. An automatic 
sprinkler system shall be installed in accordance with 
Section 903.3.1.1 throughout dry cleaning plants contain- 
ing Type II, Type Ш-А or Type Ш-В dry cleaning 
systems. 


Exceptions: 


1. An automatic sprinkler system shall not be required 
in Type III-A dry cleaning plants where the aggre- 
gate quantity of Class III-A solvent in dry cleaning 
machines and storage does not exceed 330 gallons 
(1250 L) and dry cleaning machines are equipped 
with a feature that will accomplish any one of the 
following: 


l.l. Prevent oxygen concentrations from 
reaching 8 percent or more by volume. 


1.2. Keep the temperature of the solvent not 
less than 30°F (16.7°C) below the flash 
point. 

1.3. Maintain the solvent vapor concentration 
at a level lower than 25 percent of the 
lower explosive limit (LEL). 


1.4. Utilize equipment approved for use in 
Class I, Division 2 hazardous locations in 
accordance with the Electrical Code. 
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1.5. Utilize an integrated dry-chemical, clean 
agent or water-mist automatic fire-extin- 
guishing system designed in accordance 
with Chapter 9. 


2. An automatic sprinkler system shall not be 
required in Type III-B dry cleaning plants where 
the aggregate quantity of Class III-B solvent in 
dry cleaning machines and storage does not 
exceed 3,300 gallons (12 490 L). 


431.5.2 Automatic fire-extinguishing systems. Type П 
dry cleaning units, washer-extractors, and drying tumblers 
in Type II dry cleaning plants shall be provided with an 
approved automatic fire-extinguishing system installed in 
accordance with Chapter 9. 


Exception: Where approved, a manual steam jet not 
less than */, inch (19 mm) with a continuously available 
steam supply at a pressure not less than 15 pounds per 
square inch gauge (psig) (103 kPa) is allowed to be 
substituted for the automatic fire-extinguishing system. 


SECTION 432 
FRUIT AND CROP RIPENING 


432.1 Scope. Ripening processes where ethylene gas is intro- 
duced into a room to promote the ripening of fruits, 
vegetables and other crops shall comply with this section. 


Exception: Mixtures of ethylene and one or more inert 
gases in concentrations that prevent the gas from reaching 
greater than 25 percent of the lower explosive limit 
(LEL)when released to the atmosphere. 


432.2 Ethylene gas location. Ethylene gas shall be 
discharged only into approved rooms or enclosures designed 
and constructed for this purpose. 


432.3 Ethylene gas dispensing. Valves controlling discharge 
of ethylene shall provide positive and fail-closed control of 
flow and shall be set to limit the concentration of gas in air 
below 1,000 parts per million (ppm). 


432.4 Electrical wiring and equipment. Electrical wiring 
and equipment, including luminaires, shall be approved for 
use in Class I, Division 2, Group C hazardous (classified) 
locations. 


432.5 Ethylene generators. Ethylene generators shall be 
listed and labeled by an approved testing laboratory, 
approved and used only in approved rooms in accordance 
with the ethylene generator manufacturer’s instructions. The 
listing evaluation shall include documentation that the 
concentration of ethylene gas does not exceed 25 percent of 
the lower explosive limit (LEL). 


432.5.1 Ethylene generator rooms. Ethylene generators 
shall be used in rooms having a volume of not less than 
1,000 cubic feet (28 m°). Rooms shall have air circulation 
to ensure even distribution of ethylene gas and shall be 
free from sparks, open flames or other ignition sources. 


432.6 Warning signs. Approved warning signs indicating the 
danger involved and necessary precautions shall be posted on 
all doors and entrances to the premises. 
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SECTION 433 
LUMBER YARDS AND WOODWORKING FACILITIES 


433.1 Scope. The storage, manufacturing and processing of 
solid biomass feedstock, timber, lumber, plywood, veneers 
and agro-industrial byproducts shall be in accordance with 
this section. 


433.2 Dust control. Equipment or machinery located inside 
buildings that generates or emits combustible dust shall be 
provided with an approved dust collection and exhaust 
system installed in accordance with Section 426 and the 
Mechanical Code. Equipment or systems that are used to 
collect, process or convey combustible dusts shall be 
provided with an approved explosion control system. 


433.2.1 Explosion venting. Where a dust explosion 
hazard exists in equipment rooms, buildings or other 
enclosures, such areas shall be provided with explosion 
(deflagration) venting or an approved explosion suppres- 
sion system complying with Section 919. 


433.3 Waste removal. Sawmills, planning mills and other 
woodworking plants shall be equipped with a waste removal 
system that will collect and remove sawdust and shavings. 
Such systems shall be installed in accordance with Section 
426 and the Mechanical Code. 


Exception: Manual waste removal where approved. 


433.4 Electrical equipment. Electrical wiring and equip- 
ment shall comply with the Electrical Code. 


433.4.1 Static electricity. Static electricity shall be 
prevented from accumulating on machines and equipment 
subject to static electricity buildup by permanent ground- 
ing and bonding wires or other approved means. 


433.5 Fire protection. Fire protection in timber and lumber 
production mills, plywood and veneer mills and agro-indus- 
trial facilities shall comply with Sections 433.5.1 through 
433.5.3. 


433.5.1 Fire alarms. An approved means for transmitting 
alarms to the fire department shall be provided in timber 
and lumber production mills and plywood and veneer 
mills. 


433.5.1.1 Manual fire alarms. A manual fire alarm 
system complying with Section 907.2 shall be installed 
in areas of timber and lumber production mills and for 
plywood and veneer mills that contain product dryers. 


Exception: Where dryers or other sources of ignition 
are protected by a supervised automatic sprinkler 
system complying with Section 903. 


433.5.2 Standpipes and hose. Standpipes and hose 
supplied from an approved water system shall be provided 
within a 50-foot (15 240 mm) distance of travel from any 
machine producing shavings or sawdust. 


433.5.3 Automatic sprinkler systems. Automatic sprin- 
kler systems shall be installed in accordance with Section 
903.3.1.1. 


433.6 Plywood, veneer and composite board mills. Plant 
operations of plywood, veneer and composite board mills 
shall comply with Sections 433.6.1 and 433.62. 
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433.6.1 Dryer protection. Dryers shall be protected 
throughout by an approved, automatic deluge water-spray 
suppression system complying with Chapter 9. Manual 
activation valves shall be located within 75 feet (22 860 
mm) of the drying equipment. 


433.6.2 Thermal oil-heating systems. Facilities that use 
heat transfer fluids to provide process equipment heat 
through piped, indirect heating systems shall comply with 
this code and NFPA 664. 


433.7 Pile fire protection for the storage of wood chips 
and hogged material associated with timber and lumber 
production facilities. Automatic sprinkler protection shall be 
provided in conveyor tunnels and combustible enclosures that 
pass under a pile. Combustible or enclosed conveyor systems 
shall be equipped with an approved automatic sprinkler 
system. 


433.8 Pile fire protection for the storage and processing of 
woodchips, hogged material, fines, compost, solid biomass 
feed stock and draw product associated with yard waste, 
agro-industrial and recycling facilities. Automatic sprin- 
kler protection shall be provided in conveyor tunnels and 
combustible enclosures that pass under a pile. Combustible 


conveyor systems and enclosed conveyor systems shall be ` 


equipped with an approved automatic sprinkler system. 


SECTION 434 
INDUSTRIAL OVENS 


434.1 Scope. This section shall apply to the installation and 
operation of industrial ovens and furnaces. Industrial ovens 
and furnaces shall comply with the applicable provisions of 
this code, NFPA 86, the Mechanical Code and this section. 
The terms “ovens” and “furnaces” are used interchangeably 
in this section. 


434.1.1 Ventilation. Enclosed rooms or basements 
containing industrial ovens or furnaces shall be provided 
with combustion air in accordance with the Mechanical 
Code and with ventilation air in accordance with the 
Mechanical Code. 


434.1.2 Exposure. When locating ovens, oven heaters and 
related equipment, the possibility of fire resulting from 
overheating or from the escape of fuel gas or fuel oil and 
the possibility of damage to the building and injury to 
persons resulting from explosion shall be considered. 


434.1.3 Ignition source. Industrial ovens and furnaces 
shall be located so as not to pose an ignition hazard to 
flammable vapors or mists or combustible dusts. 


434.1.4 Temperatures. Roofs and floors of ovens shall be 
insulated and ventilated to prevent temperatures at 
combustible ceilings and floors from exceeding 160°F 
(2186). 
434.2 Fuel gas piping. Fuel gas piping serving industrial 
ovens shall comply with the Mechanical Code. Piping for 
other fuel sources shall comply with this section. 


434.2.1 Shutoff valves. Each industrial oven or furnace 
shall be provided with an approved manual fuel shutoff 
valve in accordance with the Mechanical Code. 
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434.2.2 Fuel supply lines. Valves for fuel supply lines 
shall be located within 6 feet (1829 mm) of the appliance 
served. 


Exception: Where approved and the valve is located in 
the same general area as the appliance served. 


434.2.3 Valve position. The design of manual fuel shutoff 
valves shall incorporate a permanent feature that visually 
indicates the open or closed position of the valve. Manual 
fuel shutoff valves shall not be equipped with removable 
handles or wrenches unless the handle or wrench can only 
be installed parallel with the fuel line when the valve is in 
the open position. 


434.3 Interlocks. Interlocks shall be provided for Class A 
ovens so that conveyors or sources of flammable or combus- 
tible materials shall shut down if either the exhaust or 
recirculation air supply fails. 


434.4 Required fire protection. Class A and B ovens that 
contain, or are utilized for the processing of, combustible 
materials shall be protected by an approved automatic fire- 
extinguishing system complying with Chapter 9. 


434.4.1 Fixed fire-extinguishing systems. Fixed fire- 
extinguishing systems shall be provided for Class C or D 
ovens to protect against such hazards as overheating, 
spillage of molten salts or metals, quench tanks, ignition 
of hydraulic oil and escape of fuel. It shall be the user's 
responsibility to consult with the building official 
concerning the necessary requirements for such 
protection. 


434.5 Industrial oven labeling and information. An 
approved, clearly worded, and prominently displayed safety 
design data form or manufacturer's nameplate shall be 
provided stating the safe operating condition for which the 
furnace system was designed, built, altered or extended. 


434.5.1 Oven nameplate. Safety data for Class A solvent 
atmosphere ovens shall be furnished on the manufacturer's 
nameplate. The nameplate shall provide the following 
design data: 


]. The solvent used. 


2. The number of gallons (L) used per batch or per 
hour of solvent entering the oven. 


3. The required purge time. 
4. The oven operating temperature. 


5. The exhaust blower rating for the number of gallons 
(L) of solvent per hour or batch at the maximum 
operating temperature. 


Exception: For low-oxygen ovens, the maximum 
allowable oxygen concentration shall be included in 
place of the exhaust blower ratings. 


SECTION 435 
HIGH-PILED COMBUSTIBLE STORAGE 


435.1 Scope. High-piled combustible storage shall be in 
accordance with this chapter. In addition to the requirements 
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of this chapter, the following material-specific requirements 
shall apply: 


1. Aerosols shall be in accordance with Section 439. 


2. Flammable and combustible liquids shall be in accor- 
dance with Section 444. 


3. Hazardous materials shall be in accordance with Sec- 
tions 414 and 415. 


4. Storage of combustible paper records shall be in accor- 
dance with NFPA 13. 


5. Storage of combustible fibers shall be in accordance 
with Section 437. 


6. General storage of combustible material shall be in 
accordance with Section 413. 


435.2 Construction documents. At the time of building 
permit application for new structures designed to accommo- 
date high-piled storage or for requesting a change of 
occupancy/use, and at the time of application for a storage 
permit, plans and specifications shall be submitted for review 
and approval. In addition to the information required by 
Chapter 1, the storage permit submittal shall include the 
information specified in this section. The construction docu- 
ments shall include all of the following: 


1. Floor plan of the building showing locations and 
dimensions of high-piled storage areas. 


2. Usable storage height for each storage area. 

3. Number of tiers within each rack, if applicable. 

4. Commodity clearance between top of storage and the 
sprinkler deflector for each storage arrangement. 

5. Aisle dimensions between each storage array. 

6. Maximum pile volume for each storage array. 


7. Location and classification of commodities in accor- 
dance with Section 435.3. 


8. Location of commodities that are banded or encapsu- 
lated. 


9. Location of required fire department access doors. 
10. Type of fire suppression and fire detection systems. 


11. Location of valves controlling the water supply of ceil- 
ing and in-rack sprinklers. 


12. Type, location and specifications of smoke removal and 
curtain board systems. 


13. Dimension and location of transverse and /ongitudinal 
flue spaces. 


14. Additional information regarding required design fea- 
tures, commodities, storage arrangement and fire pro- 
tection features within the high-piled storage area shall 
be provided at the time of permit, where required by the 
building official. 


435.2.1 Approved construction documents. Following 
approval of the construction documents, a copy of the 
approved plans shall be maintained on the premises in an 
approved location. 


435.2.2 Approved storage layout. A floor plan, of legible 
size, shall be provided, mounted on a wall and protected 
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from damage. The floor plan shall be mounted in an 
approved location and show the following: 


1. Locations, dimensions and rack layout of high-piled 
storage areas. 


2. Design storage height for each storage area. 
3. Types of commodities. 


4. Commodity clearance between top of storage and the 
sprinkler deflector for each storage arrangement. 


5. Aisle dimensions between each storage array. 


6. For palletized and solid-piled storage, the maximum 
pile volume for each storage array. 


7. Location and classification of commodities in accor- 
dance with Section 435.3. 


8. Location of required fire department access doors. 


9. Location of valves controlling the water supply of 
ceiling and in-rack sprinklers. 


435.3 Classification of commodities. Commodities shall be 
classified as Class I, II, Ш, IV or high hazard in accordance 
with Sections 435.3.1 through 435.3.9.3. Materials listed 
within each commodity classification are assumed to be 
unmodified for improved combustibility characteristics. Use 
of flame-retarding modifiers or the physical form of the mate- 
rial could change the classification. 


435.3.1 Class | commodities. Class I commodities are 
noncombustible products in ordinary corrugated cartons 
with or without single-thickness dividers, or in ordinary 
paper wrappings with or without wood pallets. The 
amount of Group A plastics shall be limited in accordance 
with Section 435.3.8. 


435.3.2 Class П commodities. Class П commodities are 
Class I products in slatted wooden crates, solid wooden 
boxes, multiple-thickness paperboard cartons or equiva- 
lent combustible packaging material with or without wood 
pallets. The amount of Group A plastics shall be limited in 
accordance with Section 435.3.8. 


435.3.3 Class III commodities. Class III commodities are 
products of wood, paper, natural fiber cloth, or Group C 
plastics or products thereof, with or without wood pallets. 
The amount of Group A plastics shall be limited in accor- 
dance with Section 435.3.8. 


435.3.4 Class IV commodities. Class IV commodities are 
Class I, II or III products containing Group A plastics in 
ordinary corrugated cartons; Class I, II and III products 
with Group A plastic packaging; Group B plastics; and 
free-flowing Group A plastics with or without wood 
pallets. The total amount of nonfree-flowing Group A 
plastics shall be limited in accordance with Section 
435.3.8. 


435.3.5  High-hazard commodities. — High-hazard 
commodities are products presenting special fire hazards 
beyond those of Class I, II, III or IV. Group A plastics not 
otherwise classified are included in this class. 


435.3.6 Classification of plastics. Plastics shall be desig- 
nated as Group A, B or C in accordance with Sections 
435.3.6.1 through 435.3.6.3. 
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435.3.6.1 Group A plastics. Group A plastics are plas- 
tic materials having a heat of combustion that is much 
higher than that of ordinary combustibles, and a burn- 
ing rate higher than that of Group B plastics. 


435.3.6.2 Group B plastics. Group B plastics are plas- 
tic materials having a heat of combustion and a burning 
rate higher than that of ordinary combustibles, but not 
as high as those of Group A plastics. 


435.3.6.3 Group C plastics. Group C plastics are plas- 
tic materials having a heat of combustion and a burning 
rate similar to those of ordinary combustibles. 


435.3.7 Examples of commodity classification. Table 
435.3.7 shall be used to determine the commodity classifi- 
cation for various products and materials. Products not 
found in the list shall be classified based on the classifica- 
tion descriptions in Sections 435.3.1 through 435.3.5 and 
the products they most nearly represent in Table 435.3.7. 
Table 435.3.7 considers the product and the packaging if 
listed with the item. Products with additional packaging 
consisting of Group A plastics shall be classified in accor- 
dance with Section 435.3.8. 


The commodity classifications are based on products 
with or without wood pallets. Where plastic pallets are 
used, the commodity classification shall be modified in 
accordance with Section 435.3.9. 


435.3.8 Limited quantities of Group A plastics in 
mixed commodities. Figures 435.3.8(1) and 435.3.8(2) 
shall be used to determine the commodity classification 
based on the quantity of Group A plastics in the following 
situations: 


1. The product is not listed in Table 435.3.7 and con- 
tains Group A plastics. 


2. The commodity contains Group A plastics and is not 
classified as high hazard in Table 435.3.7. 


3. The product listing in Table 435.3.7 does not specif- 
ically include packaging, and the packaging material 
includes Group A plastics. 


435.3.8.1 Classifying mixed commodities with 
limited Group A plastics. The percentage of Group A 
plastics determined in accordance with Section 
435.3.8.2 shall be used in Figures 435.3.8(1) and 
435.3.8(2). Results from Figure 435.3.8(1) must be 
compared to results from Figure 435.3.8(2) and the 
commodity will be classified with the highest commod- 
ity classification. 

Figures 435.3.8(1) and 435.3.8(2) shall not be used 


to reduce the commodity classification shown in Table 
435.3.7. 


435.3.8.2 Percentage of Group A plastics. The pallet, 
if any, shall not be included when measuring the weight 
of the commodity (WPU or WPE) or the volume of the 
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commodity (VPE). The pallet, if any, shall be included 
when measuring the weight of the entire load (WL) or 
the volume of the entire load (VL). 


Exception: Where noncombustible pallets are used, 
the pallets shall not be included in the volume and 
weight calculations. 

The percentage by weight of Group A unexpanded 
plastics in the load shall be calculated in accordance 
with Equation 4-2. 

The percentage by volume of Group A expanded 
plastics in the load shall be calculated in accordance 
with Equation 4-3. 

The percentage by weight of Group A expanded 
plastics in the load shall be calculated in accordance 
with Equation 4-4. 


Pry = Woy! W, 
where: 


(Equation 4-2) 


Ри, = Percentage by weight of Group A unexpanded 
plastic. 

W,, = Weight of Group A unexpanded plastic in the 
commodity, not including the weight of the 


pallet, if any. 

W, - Weight of the entire load, including the weight 
of the pallet, if any. 

Pyg7 Ур! V, (Equation 4-3) 


where: 

P,, = Percentage by volume of Group A expanded 
plastic. 

Рр; = Volume of Group A expanded plastic in the 
commodity, not including the volume of the 
pallet, if any. 


V, = Volume of the entire load, including the 
volume of the pallet, if any. 
Po. (Equation 4-4) 


where: 

Рик = Percentage by weight of Group A expanded 

plastic. 

Weight of Group A expanded plastic in the 

commodity, not including the weight of the 

pallet, if any. 

W, - Weight of the entire load, including the weight 
of the pallet, if any. 


Woe 


4-83 


SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


TABLE 435.3.7 
EXAMPLES OF COMMODITY CLASSIFICATION 


PRODUCT 
Level 1 Class III (See Section 439) 


Level 2 
Level 3 


Dry cells (excludes lithium, lithium-ion and other similar exotic metals or com- 
bustible electrolyte); without blister packing (if blister packed, refer to the com- Class 1 
modity classification definitions) 


Dry cells (nonlithium or similar exotic metals); in blister packing: cartoned Class П 
Batteries Vehicle; any size (for example, automobile or truck); empty plastic casing High-hazard (Group A unexpanded) 


Vehicle; large (in other words, truck or larger); dry or wet cells (excludes lith- 52 

ium-ion and other cells containing combustible electrolytes) High-hazard (Group A unexpanded) 
Vehicle; small (for example, automobile); wet cells (excludes lithium-ion and Clase 

other cells containing combustible electrolytes) 

Circular baled corn stover Class IV 


Biomass Rectangular baled corn stover Class III 


Aerosols 


Rectangular baled switchgrass High-hazard 


Nonvombustib 
, PET (polyethylene terephthalate) Class IV 
Empty containers —— - - - - 
Rigid plastic (not including PET) High-hazard (Group A unexpanded) 
Wood; solid sided (such as crates, boxes) Class II 
Polypropylene, polyester, polyethylene; rolled on any reel type High-hazard (Group A unexpanded) 
5 mm metal film cartridges in polyethylene cans; cartoned Class Ш 


iy tie Motion picture or bulk rolls in polycarbonate, polyethylene or in metal cans; Class П 
e- polyethylene bagged; cartoned a 
photographic 
Rolls in polycarbonate plastic cassettes; cartoned Class IV 
Photographic paper; sheets; bagged in polyethylene; cartoned Class III 
Glycol in combustible containers (50 percent or greater) High-hazard 
Lacquers, which dry by solvent evaporation, in metal cans or cartons High-hazard 
Lighters; butane; blister-packed; cartoned High-hazard (Group A unexpanded) 


Over 20-percent and up to 50-percent alcohol (such as alcoholic beverages, hair Class Ш 

spray); up to 1-gallon glass bottles or jars; in racks; cartoned 

Over 20-percent and up to 50-percent alcohol (such as alcoholic beverages, hair Class IV 

spray); up to 1-gallon glass bottles or jars; palletized; cartoned 

Over 20-percent and up to 50-percent alcohol (such as alcoholic beverages, hair Class IV 

Spray); up to 1-gallon plastic bottles or jars; cartoned 4 

Up to 20-percent alcohol (such as alcoholic beverages, flavoring extracts); 5 

greater than 5-gallon plastic containers with wall thickness greater than 0.25 inch High-hazard (Group А unexpanded) 
Up to 20-percent alcohol (such as alcoholic beverages, flavoring extracts); metal, Class I 

glass or ceramic containers Ж 


(continued) 
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TABLE 435.3.7—continued 
EXAMPLES OF COMMODITY CLASSIFICATION 


PRODUCT 
CATEGORY PRODUCT CLASSIFICATION 


Up to 20-percent alcohol (such as alcoholic beverages, flavoring extracts); plas- Class II 
tic containers greater than 5 gallons and wall thickness up to '/, inch pss 
Up to 20-percent alcohol (such as alcoholic beverages, flavoring extracts); up to Class I 
5-gallon plastic bottles or jars 
Flammable and 
combustible liq- | UP to 20-percent alcohol (such as alcoholic beverages, flavoring extracts); wood 
containers 


uids (continued) 
Lubricating or hydraulic fluid in plastic containers 
у -ounce glass bottles or jars; cartoned 
-ounce plastic bottles or jars; cartoned 
Except solid combustible metals 
In nonwaxed or nonplastic packaging 
In plastic trays Class III 
In waxed or plastic-coated paper packaging 
Butter (stick or whipped spread) or margarine (up to 50-percent oil) 
: 


Dry foods (such as baked goods, candy, cereals, cheese, chocolate, cocoa, coffee, Class Ш 

grains, granular sugar, nuts); bagged or cartoned 

Foods (such as coffee, fish products, fruit, meat products, nuts, poultry); metal 
cans 

Fruits and vegetables (noncombustible semiliquid); crushed; plastic containers 


Fruits and vegetables; fresh; wood spacers, nonplastic trays or containers Class I 
Margarine; over 50-percent and up to 80-percent oil 
Meat; fresh; no plastic packaging: cartoned Class II 
Class III 
High-hazard (Group A unexpanded) 
Class I 
Class I 
Class II 
High-hazard (Group A unexpanded) 
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Food products, 
frozen 
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Food products, 
nonfrozen 


Milk; any container; stored in solid plastic crates 
Milk; paper containers, or plastic bottles or jars up to 5 gallons 
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nack foods (such as potato chips); plasticized aluminum bags; cartoned 


; Wooden container Class П 

Class Ш 

Class IV 
High-hazard (Group A expanded) 
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; standard (minimal plastic materials) 
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; wrapped in plastic cover 
Furniture and bedding; with foam cushioning 
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х 4 Class I 
Furniture and toned 
bedding Furniture; wood (such as doors, windows, cabinets); no plastic coverings or foam Class Ш 
cushioning 
Furniture; wood; plastic coverings; nonexpanded plastic trim Class IV 


Mattress; foam (in finished form) High-hazard (Group A expanded) 


High-hazard (Group A expanded) 


Pillows, foam rubber and foam plastics 


(continued) 
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TABLE 435.3.7—continued 
EXAMPLES OF COMMODITY CLASSIFICATION 


PRODUCT 

CATEGORY PRODUCT CLASSIFICATION 
Appliances; major (for example, stoves, refrigerators); no appreciable plastic 
dam A IR Class II 
interior or exterior trim; cartoned 


Appliances; major (for example, stoves, refrigerators); no appreciable plastic Class I 
interior or exterior trim; uncartoned 


Appliances; no appreciable plastic exterior trim (interior of unit can have appre- Class Ш 
ciable plastic) 


Carpet tiles; cartoned High-hazard (Group A unexpanded) 
Fiberglass insulation; paper-backed rolls; bagged or unbagged Class IV 
Floor coverings; vinyl, stacked tiles Class IV 


Pocos at Floor coverings; vinyl; rolled High-hazard (Group A unexpanded) 
appliances [Gypsum boar 


Housing materials (such as sinks, countertops); noncombustible, cartoned or Class П 
crated 


! 
Miscellaneous 


(continued) 


4-86 2022 OREGON STRUCTURAL SPECIALTY CODE 


A 


SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


TABLE 435.3.7—continued 
EXAMPLES OF COMMODITY CLASSIFICATION 


Liquids or semiliquids; PET containers greater than 5 gallons having a nominal 
wall thickness greater than '/, inch 

Liquids or semiliquids; PET containers up to 5 gallons having a nominal wall 
thickness less than /; inch 

Liquids or semiliquids (such as crushed fruits and vegetables); plastic containers 
up to 5-gallon capacity 

aiii пр M ы 
Liquids; cardboard drink boxes, plastic coated, wax coated, and/or aluminum 
lined; uncartoned or on corrugated carton trays with plastic sheeting 

rg pn oM B pe coated, wax coated, and/or aluminum 
iquids; glass bottles or jars; cartoned 


Cartons (such as cardboard flats); corrugated; unassembled in neat piles Class III 
Cartons; wax coated, single-walled corrugated High-hazard (Group A unexpanded) 


Cellulosic paper products; nonwax coated (such as books, cardboard games, car- 

toned tissue products, magazines, newspapers, paper cups, paper plates, paper Class Ш 

towels, plastic-coated paper food containers, stationary) ass 

Cellulosic paper products; wax coated (such as paper plates, cups); loosely МЕС 

packed; cartoned High-hazard (Group A unexpanded) 
Cellulosic paper products; wax coated (such as paper plates, cups); nested; car- Class IV 

toned 


Matches; paper-type: cartoned 


Rolled; in horizontal storage or vertical storage that is banded or protected with Class Ш 
an approved wrap 
=ош in vertical storage that is unbanded or not protected with an approved High-hazard 


Tissue products; plastic wrapped; cartoned Class III 
Tissue products; plastic wrapped: uncartoned High-hazard (Group A unexpanded) 


(continued) 


Liquids or semiliquids; plastic (except PET) containers greater than 5-gallon 


Мадори ее capacity having а nominal wall thickness up to У, inch 


liquids 


- 


Paper products 
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TABLE 435.3.7—continued 
EXAMPLES OF COMMODITY CLASSIFICATION 


PRODUCT 
ABS (Acrylonitrile-butadiene-styrene copolymer) High-hazard (Group A unexpanded) 


High hazard Group A операнд | 


Cellulose acetate butyrate High-hazard (Group A unexpanded) 
Chloroprene rubber Class IV (Group B plastic) 


Containers; Nonexpanded plastic gridded or solid; collapsed or nested with no 

air spaces 
i 
lic 


High-hazard (Group A unexpanded) 


ECTFE (ethylene-chlorotrifluoro-ethylene copolymer) Class IV (Group B plastic) 
EPDM (ethylene-propylene rubber) High-hazard (Group A unexpanded) 
ETFE (ethylene-tetrafluoroethylene copolymer) Class IV (Group B plastic) 
Plastic, rubber 
Ethyl cellulose High-hazard (Group A unexpanded) 
FEP (fluorinated ethylene-propylene copolymer) i 


Spi 
i Class IV (Group B plastic) 


Polyester elastomer High-hazard (Group A unexpanded) 


(continued) 
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) TABLE 435.3.7—continued 


EXAMPLES OF COMMODITY CLASSIFICATION 
PRODUCT 


ЛЕЛЕР 
Polypropylene 
; foam products (such as plates, cups) 

| 
Polyurethane 
VC (polyvinyl! chloride) products; plasticizer content greater than 20 percent 
i 
ЕШ 
атола 
natural expanded 
: 
| 
| 
| | 

| 

olyvinyl alcohol (PVA) resins; bagged 
Powders; combustible (ordinary—such as sugar or flour); free-flowing; bagged 


Powders; noncombustible free-flowing powdered or granular materials (such as ПЕГИ 
cement, calcium chloride, clay, iron oxide, sodium chloride, sodium silicate); Class I 
Powders, pills |bagged 
Powders; noncombustible; PET bottles or jars 
Powders; noncombustible; plastic (other than PET) bottles or jars; uncartoned 


Powders; noncombustible; plastic bottles or jars greater than 1-gallon capacity High-hazard (Group A unexpanded) 


Powders; noncombustible; plastic bottles or jars up to 1-раПоп capacity; саг- Class IV 


toned 
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Plastic, rubber 
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Р 
© 
3 
Q 
~ 
Е 
с. 
б 
с. 


| ж "а | "ој "о 
= | | је 
ea a ed sg 
ele ecimio 
МЕЛ ја) ре а 
E 9! оја 
Б <|° | 
= ы БА Pon 
E =a 34 < 
Б. 41515 
5| |8: 
с| |5 а“ 
5 1.15165 
| JEE 
= е 

ae 

Eu st 

e 

Lia 


= 
o 
с 
о 
л 
B 
£e 
= 
я 
Б. 


3 


ЕЛДЕ; 
ZEE 
z| S| S 
~|0о|0о 
па | |= 
ж гек 
|е |< 
S8|^olz 
о Б 
g = 
а © 
= Ф 
в 8 
&| |5 
= © 
>, б 

=] 

б 

©, 


Nn 
с 
я 
~ 
a 
ri 
о 
E 
о 
= 
= 
= 
> 
B 
о 
a 
б 
= 
с 
с 
© 
> 


с| о 
-| = 
8|с 
=| 8 
= |а 
| је 
2 | = 
ERES 
р. 
a 
о 
E 
= 
а. 
б 
— 


ш 
© 
= 
t 
[0] 
us 
© 
= 
сє 
= 
“a 
% 
В 
б 
~ 
с> 
B 
— 
ао 
E. 
а 
-| 8 
‚| © 
© 
8 
E 
B 
3 
go 
a 
© 
2 
e 
© 
3 
с 
= 
д 
5. 
= 
б 
т 
= 
= 
с. 
Ф 


Plastic containers 
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SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


TABLE 435.3.7—continued 
EXAMPLES OF COMMODITY CLASSIFICATION 


Clothing; natural fibers (such as wool, cotton) and viscose 
Diapers; cotton or linen 
Diapers; plastic or nonwoven fabric: cartoned 
Fabric; synthetic (except rayon and nylon); greater than 50/50 blend 
Fabric; synthetic (except rayon and nylon); up to 50/50 blend 
Fibers; synthetic (except rayon and nylon); baled 


Thread or yarn; synthetic (except rayon and nylon): greater than 50/50 blend; Class IV 
paper or wood spools 
Thread or yarn; synthetic (except rayon and nylon); greater than 50/50 blend; High-hazard (Group A unexpanded) 
plastic spools 
Vang or yarn; synthetic (except rayon and nylon); up to 50/50 blend; plastic High-hazard (Group A unexpanded) 
Thread or yarn; synthetic (except rayon and nylon); up to 50/50 blend: wood or Class Ш 
paper spools 

Candles High-hazard (Group A expanded) 

Wax products 5 

Paraffin or petroleum wax; blocks High-hazard (Group A expanded) 
Spools; plastic; empty High-hazard (Group A unexpanded) 
Spools; wood; empty Class Ш 
Wire or cable; PVC insulated; metal or wood spools Class II 
Wire or cable; PVC insulated; plastic spools Class IV 
Wire: bare; metal spools; uncartoned 
Wire; bare; metal spools; cartoned Class II 
Wire; bare: plastic spools; cartoned Class IV 
Wire; bare; plastic spools; uncartoned High-hazard (Group A unexpanded) 


Wire; bare; wood or cardboard spools Class II 


Wood products (such as fiberboard, lumber, particle board, plywood, pressboard Class II 
with smooth ends and edges); bundled solid blocks 

Wood products - 
Wood products (such as fiberboard, lumber, particle board, plywood, pressboard Class Ш 
with smooth ends and edges); unbundled or nonsolid blocks 


Wood products (such as toothpicks, clothespins and hangers) Class III 


For SI: 1 inch = 25.4 mm, | gallon = 3.8 L, 1 ounce = 29.57 ml. 


Textile materials 
and products 


Wire, cable, 
spools 
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5 - 


S 


Percent by Weight of Group A 
Unexpanded Plastic (W,, ) 
— = 
о [^] 


0 5 10 15 20 25 30 35 40 45 


Percent by Volume of Group A Expanded Plastic (\..) 


A= Class |, Il or И! commodity 
B 7 Class IV commodity 


C = High-hazard commodity (Group A Unexpanded) 
D = High-hazard commodity (Group A Expanded) 


FIGURE 435.3.8(1) 
EVALUATION OF CARTONED COMMODITIES CONTAINING GROUP A PLASTICS* ^ 


a. This figure is used to determine the commodity classification of a mixed commodity with Group A plastics in a package or crate. 

b. The following is an example of how to apply Figure 435.3.8(1): A pallet load consists of a Class Ш commodity in cardboard boxes with components of 
unexpanded Group A plastic and packing material of expanded Group A plastic. Using Equation 4-2, the weight of unexpanded Group A plastic is 5 percent. 
Using Equation 4-3, the volume of expanded Group A plastic is 15 percent. This commodity is classified as a Class IV commodity. If the volume of the 
expanded Group A plastic is increased to 20 percent, the classification changes to a high-hazard (Group A unexpanded) commodity. Where the load is stored 


on a plastic pallet, the requirements in Section 435.3.9 also apply. 


435.3.9 Plastic pallets. The commodity classification 
determined in Section 435.3.7 or 435.3.8 shall be modified 
in accordance with Sections 435.3.9.1 through 435.3.9.3 
where plastic pallets are used. 


Exception: The commodity classification is not modi- 
fied where any of the following conditions occur: 
1. Group A plastic commodities are stored on plas- 
tic pallets. 
2. Sprinkler protection consists of sprinklers at the 
ceiling only, using sprinklers with a minimum K- 


ene or reinforced high-density polyethylene plastic pal- 
lets are used, the commodity classification shall be 
increased two classes except for Class IV commodities, 
which shall be increased to a high-hazard (Group A 
plastic, cartoned, unexpanded) commodity. 


435.3.9.3 Other pallets. For Class I through IV commod- 
ities stored on plastic pallets other than polypropylene or 
high-density polyethylene plastic pallets, the commodity 
classification shall be increased two classes unless spe- 
cific testing is conducted by a testing laboratory. 


factor of K-16.8 (240). 435.4 Designation of high-piled storage areas. High-piled 


3. The plastic pallets are /isted and labeled in accor- 
dance with Section 435.6.1.1. 


storage areas, and portions of high-piled storage areas 
intended for storage of a different commodity class than adja- 
cent areas, shall be designed and specifically designated to 


435.3.9.1 Unreinforced plastic pallets. For Class I contain Class I, П, Ш, IV or high-hazard commodities. The 
through IV commodities, where unreinforced polypro- ^ designation of a high-piled storage area, or portion thereof 
pylene or unreinforced high-density polyethylene intended for storage of a different commodity class, shall be 


plastic pallets are used, the commodity classification based on the highest hazard commodity class stored, except as 
shall be increased one class. To be considered unrein- provided in Section 435.4.1. 


forced plastic pallets, the pallets shall be marked with 
a permanent symbol indicating the pallet is unrein- 
forced. 


435.4.1 Designation based on engineering analysis. 
The designation of a high-piled combustible storage 
area, or portion thereof, is allowed to be based on a lower 


435.3.9.2 Reinforced plastic pallets. For Class | hazard class than that of the highest class of commodity 


through IV commodities, where reinforced polypropyl- 
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~ 
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Е № 
a о 


Unexpanded Plastic (P,,,,) 
е 


Percent by Weight of Group А 


a 


0 5 10 15 20 


25 30 35 40 45 


Percent by Volume of Group A Expanded Plastic (Pye) 


А = Class |, Ног Ш commodity 
В = Class IV commodity 


C - High-hazard commodity (Group A Unexpanded) 
D = High-hazard commodity (Group A Expanded) 


FIGURE 435.3.8(2) 
EVALUATION OF EXPOSED COMMODITIES CONTAINING GROUP A PLASTICS*? ° 
a. This figure is used to determine the commodity classification of a mixed commodity with Group A plastics where the products are exposed. 
b. The following is an example of how to apply Figure 435.3.8(2): A pallet load consists of an exposed Class III commodity with components of unexpanded 
Group A plastic and packing material of expanded Group A plastic. Using Equation 4-2, the weight of unexpanded Group A plastic is 5 percent. Using 
Equation 4-3, the volume of expanded Group A plastic is 6 percent. This commodity is classified as a high-hazard (Group A unexpanded) commodity. Where 


the load is stored on a plastic pallet, the requirements in Section 435.3.9 also apply. 


stored where a limited quantity of the higher hazard com- 
modity has been demonstrated by engineering analysis to 
be adequately protected by the automatic sprinkler sys- 
tem provided. The engineering analysis shall consider the 
ability of the sprinkler system to deliver the higher den- 
sity required by the higher hazard commodity. The higher 
density shall be based on the actual storage height of the 
pile or rack and the minimum allowable design area for 
sprinkler operation as set forth in the density/area figures 
provided in NFPA 13. The contiguous area occupied by 
the higher hazard commodity shall not exceed 120 square 
feet (11 m?) and additional areas of higher hazard com- 
modity shall be separated from other such areas by 25 
feet (7620 mm) or more. The sprinkler system shall be 
capable of delivering the higher density over a minimum 
area of 900 square feet (84 m?) for wet pipe systems and 
1,200 square feet (111 m?) for dry pipe systems. The 
shape of the design area shall be in accordance with Sec- 
tion 903. 


435.5 Fire protection and life safety features. Fire protec- 
tion and life safety features for high-piled storage areas shall 
be in accordance with Sections 435.5.1 through 435.11.3. 


435.5.1 Type of protection. Where required by Table 
435.5.1, fire detection systems, smoke and heat removal 
and automatic sprinkler design densities shall be provided 
to protect the high-piled storage area. 
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435.5.1.1 Extent of protection. The fire safety features 
required in Table 435.5.1 shall extend to the lesser of 
15 feet (4572 mm) beyond the high-piled storage area 
or a full-height wall. Where portions of high-piled stor- 
age areas have different fire protection requirements 
because of commodity, method of storage or storage 
height, the fire protection features required by Table 
435.5.1 within this area shall be based on the most 
restrictive design requirements. 


435.5.2 High-piled storage areas. For the application of 
Table 435.5.1, the size of the high-piled storage areas 
shall be determined in accordance with Sections 435.5.2.1 
through 435.5.2.2.1. 


435.5.2.1 Size of high-piled storage area. The size of 
each high-piled storage area shall include the footprint 
of the actual high-piled storage racks, shelves or piles 
and the following aisles: 


1. Interior aisles within the footprint of the storage 
area. 


2. An aisle around the perimeter of the footprint 
with a minimum width as required in Section 
435.11.1 or the dimension to a wall or full-height 
wall, whichever is less. 
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Шы как = SOLID-PILED STORAGE, SHELF STORAGE 
— TT (See Sections 435.5, 435.12 and 435.13)" RID 
соммотү | STORAGE AREA 
CLASS 


I-IV 


а 
0—500 Not Required кеш d = а 
501-2,500 75.000 
Open to the public Tou Require қабы 
High hazard 
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TABLE 435.5.1 
GENERAL FIRE PROTECTION AND LIFE SAFETY REQUIREMENTS 


(square feet) Automatic fire- | Fire detection re Smoke and 
(see Sections 435.5.1 extinguishing system department | heat removal 


and 435.5.2) system (see Section icd (see Section 


435. SS 


Maximum 
permissible 
storage 
height? (feet) 


Maximum pile 
dimension* 
(feet) 


Maximum pile 
volume 


(cubic feet) 


(see Section 435.6) 435.7) 435.9) 


e a В 
Bes M 12, 000. 


2; E 12,000 
Not open to the public ? 400,000 
(Option D Required Required Required 


2,501-12,000 
Not open to the public 200,000 
(Option 2) 


400,000 


Greater than 500,000 


Not Required 


жеріңе 


501-2,500 
Not open to the public , 
(Option 44 eue тылы дылы 


501-2,500 
Not open to the public 
(Option 2) 


| 201-300000 501-300,000 "IRR: 


Greater than 300, ETT 


For SI: 1 foot = 304.8 mm, 1 cubic И = 0.02832 т, 1 square foot = 0.0929 m°. 


а. 


Where automatic sprinklers are required for reasons other than those in Section 435, the portion of the sprinkler system protecting the high-piled storage area 
shall be designed and installed in accordance with Sections 435.12 and 435.13. 


b. For aisles, see Section 435.11. 


© 


о 


. Piles shall be separated by aisles complying with Section 435.11. 
. For storage in excess of the height indicated, special fire protection shall be provided in accordance with Note f where required by the building official. See 


Sections 439 and 444 for special limitations for aerosols and flammable and combustible liquids, respectively. 


. For storage exceeding 30 feet in height, Option 1 shall be used. 


Special fire protection provisions including, but not limited to, fire protection of exposed steel columns; increased sprinkler density; additional in-rack 
sprinklers, without associated reductions in ceiling sprinkler density; or additional fire department hose connections shall be provided where required by the 
building official. 


. Not required where an automatic fire-extinguishing system is designed and installed to protect the high-piled storage area in accordance with Sections 435.12 


and 435.13. 


‚ Not required where storage areas are protected by either early suppression fast response (ESFR) sprinkler systems or control mode special application 


sprinklers with a response time index of 50(m х s)'/, or less that are listed to control a fire in the stored commodities with 12 or fewer sprinklers, installed in 
accordance with NFPA 13. 


. Not required in frozen food warehouses used solely for storage of Class I and II commodities where protected by an approved automatic sprinkler system. 
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435,5.2.2 Multiple high-piled storage areas. Where а 
building contains multiple high-piled storage areas, the 
aggregate of all high-piled storage areas shall be used 
for the application of Table 435.5.1 unless the high- 
piled storage areas are separated in accordance with 
one of the following: 


1. High-piled storage areas separated by fire barri- 
ers with a minimum /fire-resistance-rating of 1 
hour constructed in accordance with Section 
707. 


2. In buildings equipped throughout with an auto- 
matic sprinkler system in accordance with Sec- 
tion 903.3.1.1, high-piled storage areas separated 
by 100 feet (30 480 mm) or more. The area pro- 
viding the separation shall not contain high-piled 
combustible storage. 


435.5.2.2.1 Multiple class high-piled storage 
areas. High-piled storage areas classified as Class I 
through IV not separated from high-piled storage 
areas classified as high hazard shall utilize the 
aggregate of all high-piled storage areas as high 
hazard for the purposes of the application of Table 
435.5.1. Multiple class high-piled storage areas 
meeting the separation requirements in Section 
435.5.2.2 shall be considered as separated. The fire 
safety features in Table 435.5.1 shall be extended 
beyond the higher-hazard storage area in accordance 
with Section 435.5.1.1. 


Exception: Multiple class high-piled storage 
areas do not need to be separated where in accor- 
dance with Section 435.4.1. 


435.6 Automatic sprinklers. Automatic sprinkler systems 
shall be provided in accordance with Sections 435.12 , 435.13 
and 435.14. 


435.6.1 Pallets. Automatic sprinkler system requirements 
based on the presence of pallets shall be in accordance 
with NFPA 13. 


435.6.1.1 Plastic pallets. Plastic pallets listed and 
labeled in accordance with FM 4996 or UL 2335 shall 
be treated as wood pallets for determining required 
sprinkler protection. 


435.7 Fire detection. Where fire detection is required by Table 
435.5.1, an approved automatic fire detection system shall be 
installed throughout the high-piled storage area. The system 
shall be monitored and be in accordance with Section 907. 


435.8 Fire department access doors. Where fire department 
access doors are required by Table 435.5.1, fire department 
access doors shall be provided in accordance Sections 
435.8.1 through 435.8.7. 


435.8.1 Exterior walls without fire department access 
doors. Fire department access doors are not required in an 
exterior wall that does not face a required fire apparatus 
access road provided that all of the following conditions 
occur: 


1. The opposite exterior wall faces a required fire 
apparatus access road. 
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2. The opposite exterior wall is provided with fire 
department access doors. 


3. The entire interior surface of the exterior wall is less 
than 150 feet (45 720 mm) away from a fire depart- 
ment access door. 


4. The building is equipped throughout with an auto- 
matic sprinkler system in accordance with Section 
903.3.1.1. 


435.8.2 Where located. Where exterior walls surrounding 
high-piled storage areas face required fire apparatus 
access roads, such walls shall be provided with fire depart- 
ment access doors. 


435.8.3 Access to doors. Fire department access doors 
shall be able to be accessed without the use of a ladder. 


435.8.4 Marking on fire department access doors. Fire 
department access doors shall be labeled on the exterior 
side with the following sign or other approved sign: 


FIRE DEPARTMENT ACCESS DOOR 
DO NOT BLOCK 


The lettering shall be in a contrasting color to the back- 
ground. Letters shall have a minimum height of 2 inches 
(51 mm) with a minimum stroke of ?/, inch (10 mm). 


435.8.5 Number of doors required. The required fire 
department access doors shall be distributed such that the 
lineal distance between adjacent fire department access 
doors does not exceed 125 feet (38 100 mm) measured 
center to center. 


Exception: The linear distance between adjacent 
access doors shall not exceed 200 feet (60 960 mm) in 
existing buildings where change in occupancy is not 
proposed. 


435.8.6 Door size and type. Fire department access doors 
shall be not less than 3 feet (914 mm) in width and 6 feet 8 
inches (2032 mm) in height. Roll-up doors shall not be 
considered fire department access doors unless approved. 


435.8.7 Locking devices. Locking devices on fire depart- 
ment access doors shall be approved. 


435.9 Smoke and heat removal. Where smoke and heat 
removal is required by Table 435.5.1, it shall be provided in 
accordance with Section 910. 


435.10 Fire department hose connections. Where exit pas- 
sageways are required for egress, a Class I standpipe system 
shall be provided in accordance with Section 905. 


435.11 Aisles. Aisles providing access to exits and fire 
department access doors shall be provided in high-piled stor- 
age areas exceeding 500 square feet (46 m°), in accordance 
with Sections 435.11.1 through 435.11.3. Aisles separating 
storage piles or racks shall comply with NFPA 13. Aisles 
shall comply with Chapter 10. 


Exception: Where aisles are precluded by rack storage 
systems, alternate methods of access and protection are 
allowed where approved. 
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435.11.1 Width. Aisle width shall be in accordance with 
Sections 435.11.1.1 and 435.11.1.2. 


Exceptions: 


1. Aisles crossing rack structures or storage piles 
that are used only for employee access shall be 
not less than 24 inches (610 mm) wide. 


2. Aisles separating shelves classified as shelf stor- 
age shall be not less than 30 inches (762 mm) 
wide. 


435.11.1.1 Sprinklered buildings. Aisles іп sprin- 
klered buildings shall be not less than 44 inches (1118 
mm) wide. Aisles shall be not less than 96 inches (2438 
mm) wide in high-piled storage areas exceeding 2,500 
square feet (232 т?) in area that are accessible to the 
public and designated to contain high-hazard commodi- 
ties. 


Aisles shall be not less than 96 inches (2438 mm) 
wide in areas open to the public where mechanical 
stocking methods are used. 


Exceptions: 


1. Aisles in high-piled storage areas exceeding 
2,500 square feet (232 тп?) in area that are 
open to the public and designated to contain 
high-hazard commodities, and that are pro- 
tected by a sprinkler system designed for mul- 
tiple-row racks of high-hazard commodities, 
shall be not less than 44 inches (1118 mm) 


435.12.1 Fire protection. Where automatic sprinklers 
are required by Table 435.5.1, an approved automatic 
sprinkler system shall be installed throughout the build- 
ing or to 1-ћоџг fire barriers constructed in accordance 
with Section 707. Openings in such fire barriers shall be 
protected by opening protectives having a l-hour fire 
protection rating. The design and installation of the 
automatic sprinkler system and other applicable fire 
protection shall be in accordance with this code and 
NFPA 13. 


435.12.1.1 Shelf storage. Shelf storage greater than 12 
feet (3658 mm) but less than 15 feet (4572 mm) in 
height shall be in accordance with the fire protection 
requirements set forth in NFPA 13. Shelf storage 15 
feet (4572 mm) or more in height shall be protected in 
an approved manner with special fire protection, such 
as in-rack sprinklers. 


435.12.2 Pile dimension and height limitations. Pile 
dimensions, the maximum permissible storage height and 
pile volume shall be in accordance with Table 435.5.1. 


435.12.3 Arrays. Where an automatic sprinkler system 
design utilizes protection based on a closed array, array 
clearances shall be provided and maintained as specified 
by the standard used. 


435.13 Rack storage. Rack storage shall be in accordance 
with Section 435.5 and this section. Bin boxes exceeding 5 
feet (1524 mm) in any dimension shall be regulated as rack 
storage. 


wide. 


2. Aisles in high-piled storage areas exceeding 
2,500 square feet (232 т?) in area that are not 
open to the public and are protected by a 
sprinkler system designed for multiple-row 
racks shall be not less than 24 inches (610 
mm) wide. 


435.11.1.2 Nonsprinklered buildings. Aisles in non- 
sprinklered buildings shall be not less than 96 inches 
(2438 mm) wide. 


435.11.2 Clear height. The required aisle width shall 
extend from floor to ceiling. Rack structural supports and 
catwalks are allowed to cross aisles at a minimum height 
of 6 feet 8 inches (2032 mm) above the finished floor 
level, provided that such supports do not interfere with fire 
department hose stream trajectory. 


435.11.3 Dead-end aisles. Dead-end aisles shall not 
exceed 20 feet (6096 mm) in length in Group M occupan- 
cies. Dead-end aisles shall not exceed 50 feet (15 240 mm) 
in length in all other occupancies. 


Exception: Dead-end aisles are not limited where the 
length of the dead-end aisle is less than 2.5 times the 
least width of the dead-end aisle. 


435.12 Solid-piled and shelf storage. Shelf storage and stor- 
age in solid piles, solid piles on pallets and bin box storage in 
bin boxes not exceeding 5 feet (1524 mm) in any dimension 
shall be in accordance with Section 435.5 and this section. 
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435.13.1 Fire protection. Where automatic sprinklers 
are required by Table 435.5.1, an approved automatic 
sprinkler system shall be installed throughout the build- 
ing or to 1-ћоџг fire barriers constructed in accordance 
with Section 707. Openings in such fire barriers shall be 
protected by opening protectives having a l-hour fire 
protection rating. The design and installation of the auto- 
matic sprinkler system and other applicable fire protec- 
tion shall be in accordance with Section 903.3.1.1. 


435.13.1.1 Plastic shelves. Storage on plastic shelves 
shall be protected by approved specially engineered 
fire protection systems. 


435.13.1.2 Racks with solid shelving. Racks with 
solid shelving having an area greater than 20 square 
feet (1.9 m°), measured between approved flue spaces 
at all four edges of the shelf, shall be in accordance 
with this section. 


Exceptions: 


1. Racks with mesh, grated, slatted or similar 
shelves having uniform openings not more 
than 6 inches (152 mm) apart, comprising not 
less than 50 percent of the overall shelf area, 
and with approved flue spaces are allowed to 
be treated as racks without solid shelves. 


2. Racks used for the storage of combustible 
paper records, with so/id shelving, shall be in 
accordance with NFPA 13. 
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435.13.1.2.1 Fire protection. Fire protection for 
racks with solid shelving shall be in accordance with 
NFPA 13. 


435.13.2 Flue spaces. Rack storage areas protected with 
an automatic sprinkler system shall be provided with flue 
spaces in accordance with Table 435.13.2. Required flue 
spaces shall be maintained. 


435.13.2.1 Flue space protection. Flue spaces required 
by Table 435.13.2 above the first tier of storage in sin- 
gle-, double- or multiple-row rack storage installations 
shall, where required by the building official, be 
equipped with approved protection devices. Such 
devices shall not be removed or modified. 


435.13.3 Column protection. Steel building columns 
shall be protected in accordance with NFPA 13. 


435.13.4 Extra-high-rack storage systems. Approval of 
the building official shall be obtained prior to installing 
extra-high-rack combustible storage. 


435.13.4.1 Fire protection. Buildings with extra-high- 
rack combustible storage shall be protected with a spe- 
cially engineered automatic sprinkler system, Extra- 
high-rack combustible storage shall be provided with 
additional special fire protection, such as separation 
from other buildings and additional built-in fire protec- 
tion features and fire department access, where required 
by the building official. 


435.14 Automated storage. Automated storage shall be in 
accordance with this section. 


435.14.1 Automatic sprinklers. Where automatic sprin- 
klers are required by Table 435.5.1, the building shall be 
equipped throughout with an approved automatic sprin- 
kler system in accordance with Section 903.3.1.1. 


435.14.2 Carousel storage. High-piled storage areas hav- 
ing greater than 500 square feet (46 т?) of carousel stor- 
age shall be provided with automatic shutdown in 
accordance with one of the following: 


1. An automatic smoke detection system installed in 
accordance with Section 907, with coverage extend- 
ing 15 feet (4575 mm) in all directions beyond unen- 
closed carousel storage systems and that sounds a 
local alarm at the operator’s station and stops the 
carousel storage system upon the activation of a sin- 
gle detector. 


2. An automatic smoke detection system installed in 
accordance with Section 907 and within enclosed 
carousel storage systems that sounds a local alarm at 
the operator’s station and stops the carousel storage 
system upon the activation of a single detector. 


3. A single dead-man-type control switch that allows 
the operation of the carousel storage system only 
when the operator is present. The switch shall be in 
the same room as the carousel storage system and 
located to provide for observation of the carousel 
system. 


435.14.3 Automated rack storage. High-piled storage 
areas with automated rack storage shall be provided with 
a manually activated emergency shutdown switch. 


435.14.3.1 Manual activated shutdown. A manually 
activated switch shall be provided to initiate the 
approved automatic shutdown process. The switch shall 
be clearly identified and shall be in an approved 
location. 


435.14.3.2 Automatic shutdown. Automatic shutdown 
shall be required for high-piled combustible storage 
areas greater than 500 square feet (46 m?) The 


TABLE 435.13.2 
REQUIRED FLUE SPACES FOR RACK STORAGE 


RACK 
CONFIGURATION 


FLUE DESIGN 


Size" 
Transverse flue space - : 
Vertically aligned 


Longitudinal flue space 


Size" 
Transverse flue space - - 
Vertically aligned 


Longitudinal flue space 


Size" 
Transverse flue space : - 
Vertically aligned 


Longitudinal flue space 


Size" 
Transverse flue space - - 
Vertically aligned 


Longitudinal flue space 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


Single-row rack 


Double-row rack 
(Option 1) 


Double-row rack 
(Option 2) 


Multiple-row rack 


Sprinklers at the ceiling with or without minimum 


Storage height < 25 feet 
3 inches 
Not required 
Not required 
6 inches* 
Not required 
Not required 
3 inches 
Not required 
6 inches 
6 inches 
Not required 
Not required 


AUTOMATIC SPRINKLER PROTECTION 


In-rack sprinklers at 
every tier 


Any height 
Not required 


in-rack sprinklers 
Storage height » 25 feet 
Not required 
Yes 
$ 


Not required 
Not required 
Not required 
Not required 


6 inches 


Not required 
Not required 
Not required 
Not required 


Not required 
Not required 
Not required 


a. Three-inch transverse flue spaces shall be provided not less than every 10 feet where ESFR sprinkler protection is provided. 
b. Random variations are allowed, provided that the configuration does not obstruct water penetration. 
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approved automatic shutdown process shall commence 
upon any of the following events: 


1. Water flow is detected in the automatic sprinkler 
system, if present. 


2. Activation of the fire detection system, if present. 


435.15 Specialty storage. Records storage facilities used for 
the rack or shelf storage of combustible paper records greater 
than 12 feet (3658 mm) in height shall be in accordance with 
Sections 435.5 and 435.13 and NFPA 13. Palletized storage 
of records shall be in accordance with Section 435.12. 


435.15.1 Alternative fire protection. The design and 
installation of automatic fire-extinguishing systems in 
archives, vaults and record storage rooms shall be in 
accordance with NFPA 232. 


SECTION 436 
TIRE REBUILDING 


436.1 Construction. Tire rebuilding plants shall comply with 
the requirements of this code as to construction, separation 
from other buildings or other portions of the same building, 
and protection. 


436.1.1 Buffing operations. Buffing operations shall 
comply with this section and Section 426.1.7. 


436.2 Location. Buffing operations shall be located in a 
room separated from the remainder of the building housing 
the tire rebuilding or tire recapping operations by а 1-hour 
fire barrier. 


Exception: Buffing operations are not required to be sepa- 
rated where all of the following conditions are met: 


1. Buffing operations are equipped with an approved 
continuous automatic water-spray system directed at 
the point of cutting action. 


2. Buffing machines are connected to particle-collect- 
ing systems providing a minimum air movement of 
1,500 cubic feet per minute (cfm) (0.71 m/s) in vol- 
ume and 4,500 feet per minute (fpm) (23 m/s) in-line 
velocity. 


3. The collecting system shall discharge the rubber 
particles to an approved outdoor noncombustible or 
fire-resistant container that is emptied at frequent 
intervals to prevent overflow. 


436.3 Spray rooms and booths. Each spray room or spray 
booth where flammable or combustible solvents are applied 
shall comply with Section 416. 


SECTION 437 
COMBUSTIBLE FIBERS 


437.1 Scope. The equipment, processes and operations 
involving combustible fibers shall comply with this section. 


437.1.1 Applicability. Storage of combustible fibers in 
any quantity shall comply with this section. 


437.2 Dust collection. Where located within a building, 
equipment or machinery that generates or emits combustible 
fibers shall be provided with an approved dust-collecting and 
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exhaust system. Such systems shall comply with Section 426 
and Section 511 of the Mechanical Code. 


437.3 Sources of ignition. Sources of ignition shall comply 
with Sections 437.3.1 and 437.32. 


437.3.1 Smoking. Smoking shall be prohibited and “Хо 
Smoking" signs provided as follows: 


1. In rooms or areas where materials are stored or dis- 
pensed or used in open systems. 


2. Facilities or areas within facilities that have been 
designated as totally “no smoking" shall have *No 
Smoking" signs placed at all entrances to the facility 
or area. Designated areas within such facilities 
where smoking is permitted either permanently or 
temporarily shall be identified with signs designat- 
ing that smoking is permitted in these areas only. 


Signs required by this section shall be in English 
as a primary language or in symbols allowed by this 
code. 


437.3.2 Open flames. Open flames and high-temperature 
devices shall not be used in a manner that creates a hazard- 
ous condition. High-temperature devices and those 
devices utilizing an open flame shall be /isted for use with 
the materials stored or used. 


437.4 Loose fiber storage. Occupancies involving the indoor 
storage of loose combustible fibers in amounts exceeding the 
maximum allowable quantity per control area as set forth in 
Chapter 3 shall comply with Sections 437.4.1 through 
437.4.5. 


437.4.1 Storage of 100 cubic feet or less. Loose combus- 
tible fibers in quantities of not more than 100 cubic feet (3 
т?) located in a structure shall be stored in a metal or 
metal-lined bin equipped with a self-closing cover. 


437.4.2 Storage of more than 100 cubic feet to 500 
cubic feet. Loose combustible fibers in quantities exceed- 
ing 100 cubic feet (3 т?) but not exceeding 500 cubic feet 
(14 m?) shall be stored in rooms enclosed with 1-һош fire 
barriers constructed in accordance with Section 707 or 
horizontal assemblies constructed in accordance with Sec- 
tion 711, or both, with openings protected by an approved 
opening protective assembly having a fire protection rat- 
ing of */, hour in accordance with this code. 


437.4.3 Storage of more than 500 cubic feet to 1,000 
cubic feet. Loose combustible fibers in quantities exceed- 
ing 500 cubic feet (14 т?) but not exceeding 1,000 cubic 
feet (28 m?) shall be stored in rooms enclosed with 2-hour 
fire barriers constructed in accordance with Section 707 
or horizontal assemblies constructed in accordance with 
Section 711, or both, with openings protected by an 
approved opening protective assembly having a fire pro- 
tection rating of 1'/, hours in accordance with this code. 


437.4.4 Storage of more than 1,000 cubic feet. Loose 
combustible fibers in quantities exceeding 1,000 cubic feet 
(28 m?) shall be stored in rooms enclosed with 2-hour fire 
barriers constructed in accordance with Section 707 or 
horizontal assemblies constructed in accordance with Sec- 
tion 711, or both, with openings protected by an approved 
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opening protective assembly having a fire protection rat- 
ing of 1'/, hours in accordance with this code. The storage 
room shall be protected by an automatic sprinkler system 
installed in accordance with Section 903.3.1.1. 


437.4.5 Detached storage structure. Not more than 2,500 
cubic feet (70 m?) of loose combustible fibers shall be 
stored in a detached structure suitably located, with open- 
ings protected against entrance of sparks. The structure 
shall not be occupied for any other purpose. 


437.5 Bale size and separation in storage. Baled combusti- 
ble fibers shall be limited to single blocks or piles not more 
than 25,000 cubic feet (700 m?) in volume, not including 
aisles or clearances. Blocks or piles of baled fiber shall be 
separated from adjacent storage by aisles not less than 5 feet 
(1524 mm) wide, or by flash-fire barriers constructed of con- 
tinuous sheets of noncombustible material extending from the 
floor to a minimum height of 1 foot (305 mm) above the 
highest point of the piles and projecting not less than 1 foot 
(305 mm) beyond the sides of the piles. 


SECTION 438 
PROCESSING AND EXTRACTION FACILITIES 


438.1 Scope. Plant processing or extraction facilities shall 
comply with this section. The extraction process includes the 
act of extraction of the oils and fats by use of a solvent, desol- 
ventizing of the raw material, production of the miscella, dis- 
tillation of the solvent from the miscella and solvent 
recovery. The use, storage, transfilling and handling of haz- 
ardous materials in these facilities shall comply with this sec- 
tion and other applicable provisions of this code. 


438.2 Prohibited occupancies. Extraction processes utiliz- 
ing flammable gases or flammable cryogenic fluids shall not 
be located in any building containing a Group A, E, I or R 
occupancy. 


438.3 Location. The extraction equipment and extraction 
processes utilizing hydrocarbon solvents shall be located in a 
room or area dedicated to extraction. 


438.4 Post-process purification and winterization. Post- 
processing and winterization involving the heating or pres- 
surizing of the miscella to other than normal pressure or tem- 
perature shall be approved and performed in an appliance 
listed for such use. Domestic or commercial cooking appli- 
ances shall not be used. 


438.4.1 Industrial ovens. The use of industrial ovens 
shall comply with Section 434. 


438.5 Use of flammable and combustible liquids. The use 
of flammable and combustible liquids for liquid extraction 
processes where the liquid is boiled, distilled or evaporated 
shall be located within a hazardous exhaust fume hood, rated 
for exhausting flammable vapors. Electrical equipment used 
within the hazardous exhaust fume hood shall be rated for use 
in flammable atmospheres. Heating of flammable or combus- 
tible liquids over an open flame is prohibited. 


Exception: The use of a heating element not rated for 
flammable atmospheres, where documentation from the 
manufacture or approved testing laboratory indicates the 
element is rated for heating of flammable liquids. 
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438.6 Liquefied petroleum gas. Liquefied petroleum gases 
shall not be released to the atmosphere except where released 
in accordance with Section 7.3 of NFPA 58. 


438.7 Gas detection. For extraction processes utilizing flam- 
mable gases as solvents, a gas detection system complying 
with Section 916 shall be provided. 


438.7.1 Operation. Activation of the gas detection system 
shall result in all the following: 


1. Initiation of distinct audible and visual alarm signals 
in the extraction room. 


2. Deactivation of all heating systems located in the 
extraction room. 


3. Activation of the mechanical ventilation system, 
where the system is interlocked with gas detection. 


4. De-energize all light switches and electrical outlets. 


438.7.2 Failure of the gas detection system. Failure of 
the gas detection system shall result in the deactivation of 
the heating system, activation of the mechanical ventila- 
tion system where the system is interlocked with the gas 
detection system, and initiation of a trouble signal to 
sound in an approved location. 


438.7.3 Emergency shutoff. Extraction processes utiliz- 
ing gaseous hydrocarbon-based solvents shall be provided 
with emergency shutoff systems in accordance with Sec- 
tion 445.2.3. 


SECTION 439 
AEROSOLS 


439.1 Scope. The provisions of this section and NFPA 30B 
shall apply to the manufacturing, storage and display of aerosol 
products, aerosol cooking spray products and plastic aerosol 3 
products. Manufacturing of aerosol products, aerosol cooking 
spray products and plastic aerosol 3 products using hazardous 
materials shall also comply with Sections 414 and 415. 


439.2 Containers. Metal aerosol containers shall be limited 
to a maximum size of 33.8 fluid ounces (1000 ml). Plastic 
aerosol containers shall be limited to a maximum 4 fluid 
ounces (118 ml) except as provided in Section 439.4.1 and 
439.4.2. Glass aerosol containers shall be limited to a maxi- 
mum 4 fluid ounces (118 ml). 


439.3 Classification levels. Aerosol products shall be classi- 
fied as Level 1, 2 or 3 in accordance with Table 439.3 and 
NFPA 30B. Aerosol products in cartons that are not identi- 
fied in accordance with this section shall be classified as 
Level 3. 


TABLE 439.3 
CLASSIFICATION OF AEROSOL PRODUCTS 


CHEMICAL HEAT OF COMBUSTION AEROSOL 
Greater than (Btu/Ib) | Less than or equal to (Btu/Ib) CLASSIFICATION 


8.600 
13,000 


For SI: 1 British thermal unit per pound = 0.002326 kJ/g. 
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439.4 Indoor storage of aerosol products. The indoor stor- 
age of Level 2 and 3 aerosol products shall comply with Sec- 
tions 439.5 through 439.11 and МЕРА 30B. Level 1 aerosol 
products and those aerosol products covered by Section 
439.4.1 shall be considered to be equivalent to a Class III 
commodity and shall comply with the requirements for pallet- 
ized or rack storage in NFPA 13. 


439.4.1 Plastic aerosol products. Aerosol products in 
plastic containers larger than 4 fluid ounces (118 ml), but 
not to exceed 33.8 fluid ounces (1000 ml), shall be 
allowed only where in accordance with this section. The 
commodity classification shall be Class III commodities, as 
defined in NFPA 13 where any of the following conditions 
are met: 


1. Base product does not have a fire point where tested 
in accordance with ASTM D92, and is a nonflam- 
mable propellant. 


2. Base product does not sustain combustion as tested 
in accordance with Appendix H, *Method of Testing 
for Sustained Combustibility,” in DOTn 49 CFR 
Part 173, and is a nonflammable propellant. 


3. Base product contains up to 20 percent by volume 
(15.8 percent by weight) of ethanol, isopropyl alco- 
hol or a combination thereof in an aqueous mix, and 
is a nonflammable propellant. 


4. Base product contains 4 percent by weight or less of 
an emulsified flammable liquefied gas propellant 
within an aqueous base. The propellant shall remain 
emulsified for the life of the product. Where such 
propellant is not permanently emulsified, the pro- 
pellant shall be nonflammable. 


439.4.2 Plastic aerosol 3 products. Plastic aerosol 3 
products shall be defined as those that meet one of the 
following criteria: 


1. Base product does not have a fire point where tested 
in accordance with ASTM D92, and there is not 
more than 10 percent by weight flammable propel- 
lant. 


2. Base product does not sustain combustion as tested 
in accordance with DOTn 49 CFR 173, Appendix H, 
and there is not more than 10 percent by weight 
flammable propellant. 


3. Base product contains 50 percent by volume or less 
of flammable or combustible water-miscible alco- 
hols in an aqueous mix, and there is not more than 
10 percent by weight of flammable propellant. 


439.4.3 Plastic aerosol X products. Plastic aerosol X 
products are those products, in containers larger than 4 
fluid ounces (118 ml), that do not meet the criteria pro- 
vided in Section 439.4.1 or 439.4.2. 


439.4.3.1 Storage, use or handling. The storage, use 
or handling of plastic aerosol X products shall be pro- 
hibited. 
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439.5 Storage in Groups A, B, E, F, I and R. Storage of 
Level 2 and 3 aerosol products in occupancies in Groups A, 
B, E, F, I and R shall be limited to the following maximum 
quantities: 
1. A net weight of 1,000 pounds (454 kg) of Level 2 aero- 
sol products. 


2. A net weight of 500 pounds (227 kg) of Level 3 aerosol 
products. 


3. A combined net weight of 1,000 pounds (454 kg) of 
Level 2 and 3 aerosol products. 


The maximum quantity shall be increased 100 percent 
where the excess quantity is stored in storage cabinets in 
accordance with Section 444. 


439.5.1 Excess storage. Storage of quantities exceeding 
the maximum quantities indicated in Section 439.5 shall 
be stored in separate indoor flammable liquid storage 
rooms in accordance with Section 439.8. 


439.5.2 Aerosol cooking spray products. Storage of 
aerosol cooking spray products in A, B, E, F, I and R 
occupancies shall be not more than 1,000 pounds (454 kg) 
net weight. 


439.6 Storage in general purpose warehouses. Aerosol 
product storage in general purpose warehouses utilized 
only for warehousing-type operations involving mixed 
commodities shall comply with Section 439.6.1, 439.6.2 or 
439.6.3. 


439.6.1 Nonsegregated storage. Storage consisting of 
solid pile, palletized or rack storage of Level 2 and 3 aero- 
sol products not segregated into areas utilized exclusively 
for the storage of aerosol products shall comply with Table 
439.6.1. 
TABLE 439.6.1 
NONSEGREGATED STORAGE OF LEVEL 2 AND 3 


AEROSOL PRODUCTS AND PLASTIC AEROSOL 3 
PRODUCTS IN GENERAL PURPOSE WAREHOUSES? 


MAXIMUM NET WEIGHT PER FLOOR (pounds)* 
Palletized or solid-pile 


storage Rack storage 


AEROSOL 

LEVEL 
= ee шет. 
[3 | 199 | mew ЕНСІН num | 


Combination 2.500 12.000 2,500 24,000 
2 and 3 


For SI: 1 foot = 304.8 mm, 1 pound = 0.454 kg, 1 square foot = 0.0929 m°. 

a. Approved automatic sprinkler system protection and storage 
arrangements shall comply with NFPA 30B. Sprinkler system protection 
shall extend 20 feet beyond the storage area containing the aerosol 
products. 

b. Storage quantities indicated are the maximum permitted in any 50,000- 
square-foot area. 


439.6.2 Segregated storage. Storage of Level 2 and 3 
aerosol products segregated into areas utilized exclu- 
sively for the storage of aerosol products shall comply 
with Table 439.6.2 and Sections 439.6.2.] and 
439.6.2.2. 
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TABLE 439.6.2 
SEGREGATED STORAGE OF LEVEL 2 AND 3 AEROSOL 
PRODUCTS AND PLASTIC AEROSOL 3 PRODUCTS IN 
GENERAL PURPOSE WAREHOUSES 


MAXIMUM 


SEGREGATED 
STORAGE АКЕА* 


Percentage 


of building 
аа limitation 


(percent) (square feet) 
20,000 


Chain-link fence 20,000 


enclosure? 


STORAGE 
SEPARATION 


SPRINKLER 


Аша REQUIREMENTS 


Notes b, с 
Notes b, c 


1 -hour fire- 
resistance-rated 
interior walls 


2-hour fire- 
resistance-rated 
interior walls 


3-hour fire- 
resistance-rated 
interior walls 


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m’, 

a. The maximum segregated storage area shall be limited to the smaller of 
the two areas resulting from the percentage of building area limitation and 
the area limitation. 

b. Automatic sprinkler system protection in aerosol product storage areas 
shall comply with NFPA 30B and be approved. Building areas not 
containing aerosol product storage shall be equipped throughout with an 
approved automatic sprinkler system in accordance with Section 
903.3.1.1. 

с. Automatic sprinkler system protection in aerosol product storage areas 
shall comply with NFPA 30B and be approved. Sprinkler system 
protection shall extend a minimum 20 feet beyond the aerosol storage 
area. 

d. Chain-link fence enclosures shall comply with Section 439.6.2.1. 

e. A separation area shall be defined as an area extending outward from the 
periphery of the segregated aerosol product storage area as follows. 

1. The limits of the aerosol product storage shall be clearly marked on 
the floor. 
2. The separation distance shall be not less than 25 feet and maintained 
clear of all materials with a commodity classification greater than 
Class III in accordance with Section 903.3.1.1. 
f. Separation areas shall be permitted only where approved. 


439.6.2.1 Chain-link fence enclosures. Chain-link 
fence enclosures required by Table 439.6.2 shall com- 
ply with the following: 


1. The fence shall be not less than No. 9 gage steel 
wire, woven into a maximum 2-inch (51 mm) 
diamond mesh. 


2. The fence shall be installed from the floor to the 
underside of the roof or ceiling above. 


3. Class IV and high-hazard commodities shall be 
stored outside the aerosol storage area and not 
less than 8 feet (2438 mm) from the fence. 


4. Access openings in the fence shall be provided 
with either self- or automatic-closing devices or a 
labyrinth opening arrangement preventing aero- 
sol containers from rocketing through the access 
openings. 

5. Not less than two means of egress shall be pro- 
vided from the fenced enclosure. 


4-100 


439.6.2.2 Aisles. The minimum aisle requirements for 
segregated storage in general purpose warehouses shall 
comply with Table 439.6.2.2. 


TABLE 439.6.2.2 
SEGREGATED STORAGE AISLE WIDTHS AND DISTANCE 
TO AISLES IN GENERAL PURPOSE WAREHOUSES 


MAXIMUM 
DISTANCE 
FROM STORAGE 
TO AISLE (feet) 


STORAGE 
CONDITION 


MINIMUM AISLE 
WIDTH (feet) 


зори Pi 4 feet between piles 


4 feet between racks and 
ыы adjacent Level 2 and 3 
р aerosol product storage 
Racks without ESFR 
sprinklers“ 


8 feet between racks and 
adjacent Level 2 and 3 
aerosol product storage 


For SI; 1 foot = 304.8 mm. 
a. Sprinklers shall comply with NFPA 30B. 


439.6.3 Aerosol cooking spray products. Solid pile, pal- 
letized or rack storage of aerosol cooking spray products 
in a general purpose warehouse shall be not more than 
2,500 pounds (1135 kg) net weight, unless protected in 
accordance with NFPA 30B. 


439.7 Storage in aerosol product warehouses. The total 
quantity of Level 2 and 3 aerosol products in a warehouse uti- 
lized for the storage, shipping and receiving of aerosol prod- 
ucts shall not be restricted in structures complying with 
Sections 439.7.1 through 439.7.4. 


439.7.1 Automatic sprinkler system. Aerosol product 
warehouses shall be protected by an approved wet pipe 
automatic sprinkler system in accordance with NFPA 
30B. Sprinkler protection shall be designed based on 
the highest classification level of aerosol product pres- 
ent. 


439.7.2 Pile and palletized storage aisles. Solid pile and 
palletized storage shall be arranged so the maximum travel 
distance to an aisle is 25 feet (7620 mm). Aisles shall have 
a minimum width of 4 feet (1219 mm). 


439.7.3 Rack storage aisles. Rack storage shall be 
arranged with a minimum aisle width of 8 feet (2438 mm) 
between rows of racks and 8 feet (2438 mm) between 
racks and adjacent solid pile or palletized storage. Where 
early suppression fast-response (ESFR) sprinklers provide 
automatic sprinkler protection, the minimum aisle width 
shall be 4 feet (1219 mm). 


439.7.4 Combustible commodities. Combustible com- 
modities other than flammable and combustible liquids 
shall be permitted to be stored in an aerosol product ware- 
house. 


Exception: Flammable and combustible liquids in 1- 
quart (946 ml) metal containers or smaller shall be per- 
mitted to be stored in an aerosol product warehouse. 


439.8 Storage in indoor flammable liquid storage rooms. 
Indoor flammable liquid storage rooms shall comply with 
Section 444. The maximum quantities of aerosol products 
shall comply with Section 439.8.1 or 439.8.2. 
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439.8.1 Storage rooms of 500 square feet or less. The 
storage of aerosol products in flammable liquid storage 
rooms less than or equal to 500 square feet (46 т?) in area 
shall not exceed the following quantities: 


1. A net weight of 1,000 pounds (454 kg) of Level 2 
aerosol products. 


2. A net weight of 500 pounds (227 kg) of Level 3 
aerosol products. 


3. A combined net weight of 1,000 pounds (454 kg) of 
Level 2 and 3 aerosol products. 


439.8.2 Storage rooms greater than 500 square feet. 
The storage of aerosol products in flammable liquid stor- 
age rooms greater than 500 square feet (46 т?) in area 
shall not exceed the following quantities: 


1. A net weight of 2,500 pounds (1135 kg) of Level 2 
aerosol products. 


2. A net weight of 1,000 pounds (454 kg) of Level 3 
aerosol products. 


3. A combined net weight of 2,500 pounds (1135 kg) 
of Level 2 and 3 aerosol products. 


The maximum aggregate storage quantity of Level 2 
and 3 aerosol products permitted in separate indoor stor- 
age rooms protected by an approved automatic sprinkler 
system in accordance with NFPA 30B shall be 5,000 
pounds (2270 kg). 


439.9 Storage in liquid warehouses. The storage of Level 2 
and 3 aerosol products in liquid warehouses shall comply 
with NFPA 30B. The storage shall be located within segre- 
gated storage areas in accordance with Section 439.6.2 and 
Sections 439.9.1 through 439.9.3. 


439.9.1 Containment. Spill control or drainage shall be 
provided to prevent the flow of liquid to within 8 feet 
(2438 mm) of the segregated storage area. 


439.9.2 Sprinkler design. Sprinkler protection shall be 
designed based on the highest level of aerosol product 
present. 


439.9.3 Opening protection into segregated storage 
areas. Fire doors or gates opening into the segregated 
storage area shall either be self-closing or provided with 
automatic-closing devices activated by sprinkler water 
flow or an approved fire detection system. 


439.10 Storage in Group M occupancies. Storage of Level 
2 and 3 aerosol products, aerosol cooking spray products and 
plastic aerosol 3 products in occupancies in Group M shall 
comply with Table 439.10. Retail display shall comply with 
Section 439.12. 


439.11 Storage of aerosol cooking spray products. Aerosol 
cooking spray products shall be permitted to be stored in a 
general purpose warehouse. 


439.11.1 Mixed storage. Where aerosol cooking spray 
products are mixed with other higher-hazard aerosol prod- 
ucts, the provided isolation, storage height restrictions and 
protection shall be based on the highest-hazard aerosol 
product present. 
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439.11.2 Storage conditions. The storage and handling of 
aerosol cooking spray products shall comply with this 
section and NFPA 30B. 


TABLE 439.10 
MAXIMUM QUANTITIES OF LEVEL 2 AND 3 AEROSOL 
PRODUCTS AND AEROSOL COOKING SPRAY PRODUCTS AND 
PLASTIC AEROSOL 3 PRODUCTS IN RETAIL STORAGE AREAS 


MAXIMUM NET WEIGHT PER FLOOR (pounds) 


Segregated storage 
Nonsegregated 
storage*” 


Separated from 
retail агеа“ 


| 
For SI: 1 pound = 0.454 kg, 1 square foot = 0.0929 m. 


Storage cabinets” 


Not Permitted 


. The total aggregate quantity on display and in storage shall not exceed the 

maximum retail display quantity indicated in Section 439,12.2. 

Storage quantities indicated are the maximum permitted in any 50,000- 

square-foot area. 

. The storage area shall be separated from the retail area with a 1-hour fire- 
resistance-rated assembly. 

d. See Table 439.6.2. 


> 


= 


© 


439.12 Retail display. This section shall apply to the retail 
display of 500 pounds (227 kg) or more of Level 2 and 3 
aerosol products and aerosol cooking spray products. 


439.12.1 Aerosol display and normal merchandising 
not exceeding 8 feet high. Aerosol display and normal 
merchandising not exceeding 8 feet (2438 mm) in height 
shall be in accordance with Sections 439.12.1.1 through 
439.12.1.5. 


439.12.1.1 Maximum quantities in retail display 
areas. Aerosol products, aerosol cooking spray prod- 
ucts and plastic aerosol 3 products in retail display 
areas shall not exceed quantities needed for display 
and normal merchandising and shall not exceed the 
quantities in Table 439.12.1.1. 
TABLE 439.12.1.1 
MAXIMUM QUANTITIES OF LEVEL 2 AND 3 AEROSOL 


PRODUCTS, AEROSOL COOKING SPRAY PRODUCTS AND 
PLASTIC AEROSOL 3 PRODUCTSIN RETAIL DISPLAY AREAS 


MAXIMUM NET WEIGHT PER FLOOR (pounds)? 


Protected in Protected in 
Unprotected* accordance with accordance with 
Section 439.12.1 ** 
Not Allowed 


Section 439.12.2 ° 


10,000 
For SI: 1 pound = 0.454 kg, 1 square foot = 0.0929 m°. 


Not Allowed 


a. The total quantity shall not exceed 1,000 pounds net weight in any one 
100-square-foot retail display area. 

b. Per 25.000-square-foot retail display area 

c. Minimum Ordinary Hazard Group 2 wet pipe automatic sprinkler system 
throughout the retail sales occupancy. 


439.12.1.2 Aerosol cooking spray product and plas- 
tic aerosol 3 product storage and fire protection. The 
storage and handling of aerosol cooking spray products 
and plastic aerosol 3 products shall comply with this 
section and NFPA 30B. 
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439.12.1.3 Display of aerosol products. Level 2 and 3 
aerosol products shall not be stacked more than 6 feet 
(1829 mm) high from the base of the aerosol product 
array to the top of the aerosol product array unless the 
aerosol products are placed on fixed shelving or other- 
wise secured in an approved manner. Where storage or 
retail display is on shelves, the height of such storage or 
retail display to the top of aerosol products shall not 
exceed 8 feet (2438 mm). 


439.12.1.4 Combustible cartons. Aerosol products 
located in retail display areas shall be removed from 
combustible cartons. 


Exceptions: 


1. Display areas that use a portion of combusti- 
ble cartons that consist of only the bottom 
panel and not more than 2 inches (51 mm) of 
the side panel are allowed. 


2. Where the display area is protected in accor- 
dance with Tables 6.3.2.7(a) through 6.3.2.7(1) 
of NFPA 30B, storage of aerosol products in 
combustible cartons is allowed. 


439.12.1.5 Retail display automatic sprinkler sys- 
tem. Where an automatic sprinkler system is required 
for the protected retail display of aerosol products, the 
wet pipe automatic sprinkler system shall be in accor- 
dance with Section 903.3.1.1. The minimum system 
design shall be for an Ordinary Hazard Group 2 occu- 
pancy. The system shall be provided throughout the 
retail display area. 


439.12.2 Aerosol product display and normal merchan- 
dising exceeding 8 feet high. Aerosol product display and 
merchandising exceeding 8 feet (2438 mm) in height shall 
be in accordance with Sections 439.12.2.1 through 
439.12.2.3. 


439.12.2.1 Maximum quantities in retail display 
areas. Aerosol products and plastic aerosol 3 products 
in retail display areas shall not exceed quantities 
needed for display and normal merchandising and shall 
not exceed the quantities in Table 439.12.1.1, with fire 
protection in accordance with Section 439.12.2.2. 


439.12.2.2 Automatic sprinkler protection. Aerosol 
product and plastic aerosol 3 products display and mer- 
chandising areas shall be protected by an automatic 
sprinkler system based on the requirements set forth in 
Tables 6.4.2.7(a) through 6.4.2.70) of МЕРА 30B and 
the following: 


1. Protection shall be based on the highest level of 
aerosol product in the array and the packaging 
method of the storage located more than 6 feet 
(1829 mm) above the finished floor. 


2. Where using the cartoned aerosol products tables 
of NFPA 30B, uncartoned or display-cut Level 2 
and 3 aerosol products and plastic aerosol 3 prod- 
ucts shall not be permitted more than 6 feet (1829 
mm) above the finished floor. 
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3. The design area for Level 2 and 3 aerosol prod- 
ucts and plastic aerosol 3 products shall extend 
not less than 20 feet (6096 mm) beyond the Level 
2 and 3 aerosol product and plastic aerosol 3 
product display and merchandising areas. 


4. Where ordinary and high-temperature ceiling 
sprinkler systems are adjacent to each other, non- 
combustible drafi curtains shall be installed at 
the interface. 


439.12.2.3 Separation of Level 2 and 3 aerosol prod- 
uct and plastic aerosol 3 product areas. Separation of 
Level 2 and 3 aerosol product and plastic aerosol 3 
product areas shall comply with the following: 


1. Level 2 and 3 aerosol product and plastic aerosol 
3 product display and merchandising areas shall 
be separated from each other by not less than 25 
feet (7620 mm). See Table 439.12.1.1. 


2. Level 2 and 3 aerosol product and plastic aerosol 
3 product display and merchandising areas shall 
be separated from flammable and combustible 
liquids storage and display areas by one or a com- 
bination of the following: 


2.1. Segregating areas from each other by hor- 
izontal distance of not less than 25 feet 
(7620 mm). 


2.2. Isolating areas from each other by a non- 
combustible partition extending not less 
than 18 inches (457 mm) above the mer- 
chandise. 


2.3. In accordance with Section 439.12.4. 


3. Where Item 2.2 is used to separate Level 2 or 3 
aerosol products from flammable or combustible 
liquids, and the aerosol products are located 
within 25 feet (7620 mm) of flammable or com- 
bustible liquids, the area below the noncombusti- 
ble partition shall be liquid tight at the floor to 
prevent spilled liquids from flowing beneath the 
aerosol products. 


439.12.3 Maximum quantities in storage areas. Aerosol 
products in storage areas adjacent to retail display areas 
shall not exceed the quantities in Table 439.12.3. 


439.12.4 Special protection design for Level 2 and 3 
aerosol products adjacent to flammable and combusti- 
ble liquids in double-row racks. The display and mer- 
chandising of Level 2 and 3 aerosol products adjacent to 
flammable and combustible liquids in double-row racks 
shall be in accordance with Section 439.12.2.3 or Sections 
439.12.4.1 through 439.12.4.8. 


439.12.4.1 Fire protection. Fire protection for the dis- 
play and merchandising of Level 2 and 3 aerosols in 
double-row racks shall be in accordance with Table 
7.5.1 and Figure 7.5.1 of NFPA 30B. 


439.12.4.2 Cartoned aerosol products. Level 2 and 3 
aerosol products displayed or merchandised more than 
8 feet (2438 mm) above the finished floor shall be in 
cartons. 
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TABLE 439.12.3 
MAXIMUM STORAGE QUANTITIES FOR STORAGE AREAS ADJACENT TO RETAIL DISPLAY OF LEVEL 2 AND 3 AEROSOL PRODUCTS 


For SI: 1 pound = 0.454 kg, 1 square foot = 0.0929 m°. 


MAXIMUM NET WEIGHT PER FLOOR (pounds) 


Separated 
Unseparated*” 
Storage Cabinets” 1-hour Occupancy Separation 


Not Allowed Not Allowed Not Allowed 
2,500 5,000 In accordance with Sections 6.4.4.3 and 6.4.4.4 of NFPA 30B 
NER C HER DI EY er 


In accordance with Sections 6.4.4.3 and 6.4.4.4 of NFPA 30B 


а. The aggregate quantity in storage and retail display shall not exceed the quantity limits for retail display. 


b. In any 50,000-square-foot area. 


439.12.4.3 Shelving. Shelving in racks shall be limited 
to wire mesh shelving having uniform openings not 
more than 6 inches (152 mm) apart, with the openings 
comprising not less than 50 percent of the overall shelf 
area. 


439.12.4.4 Aisles. Racks shall be arranged so that aisles 
not less than 7'/, feet (2286 mm) wide are maintained 
between rows of racks and adjacent solid-piled or pal- 
letized merchandise. 


439.12.4.5 Flue spaces. Flue spaces in racks shall com- 
ply with the following: 


1. Transverse flue spaces—Nominal 3-inch (76 
mm) transverse flue spaces shall be maintained 
between merchandise and rack uprights. 


2. Longitudinal flue spaces—Nominal 6-inch (152 
mm) /ongitudinal flue spaces shall be main- 
tained. 


439.12.4.6 Horizontal barriers. Horizontal barriers 
constructed of minimum */,-inch-thick (10 mm) ply- 
wood or minimum 0.034-inch (0.086 mm) (No. 22 
gage) sheet metal shall be provided and located in 
accordance with Table 7.5.1 and Figure 7.5.1 of NFPA 
30B where in-rack sprinklers are installed. 


439.12.4.7 Class I, II, III, IV and plastic commodi- 
ties. Class I, II, III, IV and plastic commodities located 
adjacent to Level 2 and 3 aerosol products and plastic 
aerosol 3 product shall be protected in accordance with 
NFPA 13. 


439.12.4.8 Flammable and combustible liquids. 
Class I, 11, ША and ШВ liquids shall be allowed to be 
located adjacent to Level 2 and 3 aerosol products 
where both of the following conditions are met: 


1. Class I, II, ША апа ШВ liquid containers: Con- 
tainers for Class I, II, ША and ШВ liquids shall 
be limited to 1.06-gallon (4 L) metal-relieving 
and nonrelieving style containers and 5.3-gallon 
(20 L) metal-relieving style containers. 

2. Fire protection for Class I, П, ША and ШВ liq- 
uids: Automatic sprinkler protection for Class I, 
П, ША and ШВ liquids shall be in accordance 
with Section 444. 

439.13 Manufacturing facilities. Manufacturing facilities 
shall be in accordance with NFPA 30B. 
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SECTION 440 
COMPRESSED GASES 


440.1 Scope. Storage, use and handling of compressed gases 
in compressed gas containers, cylinders, tanks and systems 
shall comply with this section and NFPA 55, including those 
gases regulated elsewhere in this code. Partially full com- 
pressed gas containers, cylinders or tanks containing residual 
gases shall be considered as full for the purposes of the con- 
trols required. 


Liquefied natural gas for use as a vehicular fuel shall also 
comply with NFPA 52 and NFPA 59А. 


Compressed gases classified as hazardous materials shall 
also comply with Sections 414 and 415 for general require- 
ments and sections addressing specific hazards, including 
Sections 445 (Flammable Gases) 447 (Highly Toxic and 
Toxic Materials), 450 (Oxidizers, Oxidizing Gases and Oxi- 
dizing Cryogenic Fluids) and 451 (Pyrophoric Materials). 


Compressed hydrogen (CH,) shall also comply with the 
applicable portions of Sections 406 and 445, the Mechanical 
Code and NFPA 2. 


Exceptions: 


1. Gases used as refrigerants in refrigeration systems 
(see Chapter 28). 


2. Compressed natural gas (CNG) for use as a vehicu- 
lar fuel shall comply with Section 406, NFPA 52 
and the Mechanical Code. 


3. Cryogenic fluids shall comply with Section 442. 


4. LP-gas shall comply with Section 448 and the 
Mechanical Code. 


440.2 Marking. Stationary and portable compressed gas con- 
tainers, cylinders, tanks and systems shall be marked in 
accordance with Section 440.2.1. 


440.2.1 Stationary compressed gas containers, cylin- 
ders and tanks. Stationary compressed gas containers, 
cylinders and tanks shall be marked with the name of the 
gas and in accordance with Sections 414.8 and 414.9. 
Markings shall be visible from any direction of approach. 


440.3 Security. Compressed gas containers, cylinders, tanks 
and systems shall be secured against accidental dislodgement 
and against access by unauthorized personnel in accordance 
with Sections 440.3.1 through 440.3.3. 
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440.3.1 Security of areas. Areas used for the storage, use 
and handling of compressed gas containers, cylinders, 
tanks and systems shall be secured against unauthorized 
entry and safeguarded in an approved manner. 


440.3.2 Physical protection. Compressed gas containers, 
cylinders, tanks and systems that could be exposed to 
physical damage shall be protected. Guard posts or other 
approved means shall be provided to protect compressed 
gas containers, cylinders, tanks and systems indoors and 
outdoors from vehicular damage and shall comply with 
Section 912.4.4. 


440.3.3 Securing compressed gas containers, cylinders 
and tanks. Compressed gas containers, cylinders and 
tanks shall be secured to prevent falling caused by contact, 
vibration or seismic activity. Securing of compressed gas 
containers, cylinders and tanks shall be by one of the fol- 
lowing methods: 


1. Securing containers, cylinders and tanks to a fixed 
object with one or more restraints. 


2. Securing containers, cylinders and tanks on a cart or 
other mobile device designed for the movement of 
compressed gas containers, cylinders or tanks. 


3. Nesting of compressed gas containers, cylinders and 
tanks at container filling or servicing facilities or in 
sellers’ warehouses not open to the public. Nesting 
shall be allowed provided that the nested containers, 
cylinders or tanks, if dislodged, do not obstruct the 
required means of egress. 


4. Securing of compressed gas containers, cylinders 
and tanks to or within a rack, framework, cabinet or 
similar assembly designed for such use. 


Exception: Compressed gas containers, cylinders and 
tanks in the process of examination, filling, transport or 
servicing. 
440.4 Valve protection. Compressed gas container, cylinder 
and tank valves shall be protected from physical damage by 
means of protective caps, collars or similar devices in accor- 
dance with Sections 440.4.1 and 440.4.2. 


440.4.1 Compressed gas container, cylinder or tank 
protective caps or collars. Compressed gas containers, 
cylinders and tanks designed for protective caps, collars or 
other protective devices shall have the caps or devices in 
place except when the containers, cylinders or tanks are in 
use or are being serviced or filled. 


440.4.2 Caps and plugs. Compressed gas containers, cyl- 
inders and tanks designed for valve protection caps or 
other protective devices shall have the caps or devices in 
place. When outlet caps or plugs are installed, they shall 
be in place. 


Exception: Compressed gas containers, cylinders or 
tanks in use, being serviced or being filled. 


440.5 Separation from hazardous conditions. Compressed 
gas containers, cylinders and tanks and systems in storage or 
use shall be separated from materials and conditions that pose 
exposure hazards to or from each other. Compressed gas con- 
tainers, cylinders, tanks and systems in storage or use shall be 
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separated in accordance with Sections 440.5.1 through 
440.5.4.2. 


440.5.1 Incompatible materials. Compressed gas con- 
tainers, cylinders and tanks shall be separated from each 
other based on the hazard class of their contents. Com- 
pressed gas containers, cylinders and tanks shall be sepa- 
rated from incompatible materials in accordance with 
Section 414.19. 


440.5.2 Exhausted enclosures. Where exhausted enclo- 
sures are provided as a means to segregate compressed gas 
containers, cylinders and tanks from exposure hazards, 
such enclosures shall comply with the requirements of 
Section 414.12. 


440.5.3 Gas cabinets. Where gas cabinets are provided as 
a means to separate compressed gas containers, cylinders 
and tanks from exposure hazards, such gas cabinets shall 
comply with the requirements of Section 414.13. 


440.5.4 Tube trailers. Tube trailers, including those con- 
taining compatible compressed gases, shall be surrounded 
by a clear space of not less than 3 feet (914 mm) to allow 
for maintenance, access and inspection. 


440.5.4.1 Individual tube trailers containing incom- 
patible materials. Increased separation distances 
between individual tube trailers containing incompati- 
ble gases shall be provided where required by Section 
440.7.1. 


440.5.4.2 Connections. Piping systems used to connect 
tube trailers to a user piping system shall not be viewed 
as an encroachment into the 3-foot (914 mm) clear 
space. 


440.6 Vaults. Generation, compression, storage and dispens- 
ing equipment for compressed gases shall be allowed to be 
located in either above- or below-grade vaults complying 
with Sections 440.6.1 through 440.6.14. 


440.6.1 Listing required. Vaults shall be /isted by а 
nationally recognized testing laboratory. 


Exception: Where approved by the building official, 
below-grade vaults are allowed to be constructed on- 
site, provided that the design is in accordance with this 
code and that special inspections are conducted to ver- 
ify structural strength and compliance of the installa- 
tion with the approved design in accordance with 
Section 1707. Installation plans for below-grade vaults 
that are constructed on-site shall be prepared by, and 
the design shall bear the stamp of, a professional engi- 
neer. Consideration shall be given to soil and hydro- 
static loading on the floors, walls and lid; anticipated 
seismic forces; uplifting by ground water or flooding: 
and loads imposed from above, such as traffic and 
equipment loading on the vault lid. 


440.6.2 Design and construction. The vault shall com- 
pletely enclose generation, compression, storage or dis- 
pensing equipment located in the vault. There shall not be 
openings in the vault enclosure except those necessary for 
vault ventilation and access, inspection, filling, emptying 
or venting of equipment in the vault. The walls and floor 
of the vault shall be constructed of reinforced concrete not 
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less than 6 inches (152 mm) thick. The top of an above- 
grade vault shall be constructed of noncombustible mate- 
rial and shall be designed to be weaker than the walls of 
the vault to ensure that the thrust of any explosion occur- 
ring inside the vault is directed upward. 


The top of an at- or below-grade vault shall be designed 
to relieve safely or contain the force of an explosion occur- 
ring inside the vault. The top and floor of the vault and the 
tank foundation shall be designed to withstand the antici- 
pated loading, including loading from vehicular traffic, 
where applicable. The walls and floor of a vault installed 
below grade shall be designed to withstand anticipated soil 
and hydrostatic loading. Vaults shall be designed to be wind 
and earthquake resistant, in accordance with this code. 


440.6.3 Secondary containment. Vaults shall be substan- 
tially liquid tight and there shall not be backfill within the 
vault. The vault floor shall drain to a sump. For premanu- 
factured vaults, liquid tightness shall be certified as part of 
the listing provided by a nationally recognized testing lab- 
oratory. For field-erected vaults, liquid tightness shall be 
certified in an approved manner. 


440.6.4 Internal clearance. There shall be sufficient 
clearance within the vault to allow for visual inspection 
and maintenance of equipment in the vault. 


440.6.5 Anchoring. Vaults and equipment contained 
therein shall be suitably anchored to withstand uplifting by 
groundwater or flooding. The design shall verify that 
uplifting is prevented even where equipment within the 
vault is empty. 


440.6.6 Vehicle impact protection. Vaults shall be resis- 
tant to damage from the impact of a motor vehicle, or 
vehicle impact protection shall be provided in accordance 
with Section 912.4.4. 


440.6.7 Arrangement. Equipment in vaults shall be /isted 
or approved for above-ground use. Where multiple vaults 
are provided, adjacent vaults shall be allowed to share a 
common wall. The common wall shall be liquid and vapor 
tight and shall be designed to withstand the load imposed 
when the vault on either side of the wall is filled with water. 


440.6.8 Connections. Connections shall be provided to 
permit the venting of each vault to dilute, disperse and 
remove vapors prior to personnel entering the vault. 


440.6.9 Ventilation. Vaults shall be provided with an 
exhaust ventilation system installed in accordance with 
Section 415.12.3. The ventilation system shall operate 
continuously or be designed to operate upon activation of 
the vapor or liquid detection system. The system shall pro- 
vide ventilation at a rate of not less than 1 cubic foot per 
minute (cfm) per square foot [0.00508 т°/(5 x m?)] of 
floor area, but not less than 150 cfm (4 m?/min). The 
exhaust system shall be designed to provide air movement 
across all parts of the vault floor for gases having a density 
greater than air and across all parts of the vault ceiling for 
gases having a density less than air. Supply ducts shall 
extend to within 3 inches (76 mm), but not more than 12 
inches (305 mm), of the floor. Exhaust ducts shall extend 
to within 3 inches (76 mm), but not more than 12 inches 
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(305 mm) of the floor or ceiling, for heavier-than-air or 
lighter-than-air gases, respectively. The exhaust system 
shall be installed in accordance with the Mechanical Code. 


440.6.10 Monitoring and detection. Vaults shall be pro- 
vided with approved vapor and liquid detection systems 
and equipped with on-site audible and visual warning 
devices with battery backup. Vapor detection systems 
shall sound an alarm when the system detects vapors that 
reach or exceed 25 percent of the lower explosive limit 
(LEL) or one-half the IDLH concentration for the gas in 
the vault. Vapor detectors shall be located not higher than 
12 inches (305 mm) above the lowest point in the vault for 
heavier-than-air gases and not lower than 12 inches (305 
mm) below the highest point in the vault for lighter-than- 
air gases. Liquid detection systems shall sound an alarm 
upon detection of any liquid, including water. Liquid 
detectors shall be located in accordance with the manufac- 
turer's instructions. Activation of either vapor or liquid 
detection systems shall cause a signal to be sounded at an 
approved, constantly attended location within the facility 
served by the tanks or at an approved location. Activation 
of vapor detection systems shall shut off gas-handling 
equipment in the vault and dispensers. 


440.6.11 Liquid removal. Means shall be provided to 
recover liquid from the vault. Where a pump is used to 
meet this requirement, it shall not be permanently installed 
in the vault. Electric-powered portable pumps shall be 
suitable for use in Class I, Division 1 locations, as defined 
in the Electrical Code. 


440.6.12 Relief vents. Vent pipes for equipment in the 
vault shall terminate not less than 12 feet (3658 mm) 
above ground level. 


440.6.13 Accessway. Vaults shall be provided with an 
approved personnel accessway with a minimum dimen- 
sion of 30 inches (762 mm) and with a permanently 
affixed, nonferrous ladder. Accessways shall be designed 
to be nonsparking. Travel distance from any point inside a 
vault to an accessway shall not exceed 20 feet (6096 mm). 
At each entry point, a warning sign indicating the need for 
procedures for safe entry into confined spaces shall be 
posted. Entry points shall be secured against unauthorized 
entry and vandalism. 


440.6.14 Classified area. The interior of a vault contain- 
ing a flammable gas shall be designated a Class I, Division 
1 location, as defined in the Electrical Code. 


440.7 Storage of compressed gas. Compressed gas contain- 
ers, cylinders and tanks, except those designed for use in a 
horizontal position, and all compressed gas containers, cylin- 
ders and tanks containing nonliquefied gases shall be stored 
in an upright position with the valve end up. An upright posi- 
tion shall include conditions where the container, cylinder or 
tank axis is inclined as much as 45 degrees (0.80 rad) from 
vertical. 


Exceptions: 


1. Compressed gas containers with a water volume 
less than 1.3 gallons (5 L) are allowed to be stored in 
a horizontal position. 
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2. Cylinders, containers and tanks containing nonflam- 
mable gases, or cylinders, containers and tanks con- 
taining nonliquefied flammable gases that have been 
secured to a pallet for transportation purposes. 


440.7.1 Material-specific regulations. In addition to the 
requirements of this section, indoor and outdoor storage of 
compressed gases shall comply with the material-specific 
provisions of Sections 441, 445 and 447 through 454. 


440.8 Use and handling of compressed gases. The use and 
handling of compressed gas systems shall be in accordance 
with Sections 440.8.1 through 440.8.4. 


440.8.1 Compressed gas systems. Compressed gas sys- 
tems shall be suitable for the use intended and shall be 
designed by persons competent in such design. Com- 
pressed gas equipment, machinery and processes shall be 
listed or approved. 


440.8.2 Controls. Compressed gas system controls shall 
be designed to prevent materials from entering or leaving 
process or reaction systems at other than the intended 
time, rate or path. Automatic controls shall be designed to 
be fail safe. 


440.8.3 Valves. Valves utilized on compressed gas sys- 
tems shall be suitable for the use intended. Access to such 
valves shall be provided and maintained. Valve handles or 
operators for required shutoff valves shall not be removed 
or otherwise altered to prevent access. 


440.8.4 Venting. Venting of gases shall be directed to an 
approved location. Venting shall comply with the 
Mechanical Code. 


440.9 Medical gases. Medical gases at health care-related 
facilities intended for patient or veterinary care shall comply 
with Sections 440.9.1 and 440.9.2 in addition to other 
requirements of this section and Section 427. 


located in areas dedicated to the storage of such gases 
without other storage or uses. Where containers of medi- 
cal gases in quantities greater than the permitted amounts 
set forth in Table 427.2 are located inside buildings, they 
shall be in a 1-hour exterior room, a 1-һоџг interior room 
or a gas cabinet in accordance with Section 440.9.1.1, 
440.9.1.2 or 440.9.1.3, respectively. Rooms or areas where 
medical gases are stored or used in quantities exceeding 
the maximum allowable quantity per control area as set 
forth in this code shall be in accordance with this code for 
high-hazard Group H occupancies. 


440.9.1.1 One-hour exterior rooms. A 1-hour exterior 
room shall be a room or enclosure separated from the 
remainder of the building by fire barriers constructed 
in accordance with Section 707 or horizontal assem- 
blies constructed in accordance with Section 711, or 
both, with a fire-resistance rating of not less than 1 
hour. Openings between the room or enclosure and 
interior spaces shall be self-closing smoke- and draft- 


vents. Each vent shall have a minimum free opening 
area of 36 square inches (232 cm?) for each 1,000 cubic 
feet (28 m?) at normal temperature and pressure (NTP) 
of gas stored in the room and shall be not less than 72 
square inches (465 cm’) in aggregate free opening area. 
One vent shall be within 6 inches (152 mm) ofthe floor 
and one shall be within 6 inches (152 mm) of the ceil- 
ing. Rooms shall be provided with not less than one 
automatic sprinkler to provide container cooling in 
case of fire. 


440.9.1.2 One-hour interior room. Where an exte- 
rior wall cannot be provided for the room, a 1-hour 
interior room shall be provided and be a room or 
enclosure separated from the remainder of the build- 
ing by fire barriers constructed in accordance with 
Section 707 or horizontal assemblies constructed in 
accordance with Section 711, or both, with a fire- 
resistance rating of not less than 1 hour. Openings 
between the room or enclosure and interior spaces 
shall be provided with self-closing, smoke- and draft- 
control assemblies having a fire protection rating of 
not less than 1 hour. An automatic sprinkler system 
shall be installed within the room. The room shall be 
exhausted through a duct to the exterior. Supply and 
exhaust ducts shall be enclosed in a 1-hour-rated shaft 
enclosure from the room to the exterior. Approved 
mechanical ventilation shall comply with the Mechan- 
ical Code and be provided at a minimum rate of 1 cfm 
per square foot [0.00508 m?/(s x m?)] of the area of 
the room. 


440.9.1.3 Gas cabinets. Gas cabinets shall be con- 
structed in accordance with Section 414.13 and shall 
comply with the following: 


1. Exhausted to the exterior through dedicated 
exhaust duct system installed in accordance with 
Chapter 5 of the Mechanical Code. 


2. Supply and exhaust ducts shall be enclosed in a 
I-hour fire-resistance-rated shaft enclosure from 
the cabinet to the exterior. The average velocity 
of ventilation at the face of access ports or win- 
dows shall be not less than 200 feet per minute 
(1.02 m/s) with not less than 150 feet per minute 
(0.76 m/s) at any point of the access port or win- 
dow. 


3. Provided with an automatic sprinkler system 
internal to the cabinet. 


440.9.2 Medical gas systems. Medical gas systems, 
including but not limited to supply manifolds, connec- 
tions, pressure regulators, and relief devices and valves, 
shall be installed in accordance with NFPA 99 and the 
general provisions of this section. Existing medical gas 
systems shall be maintained in accordance with the main- 
tenance, inspection and testing provisions of NFPA 99 for 
medical gas systems. 
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454, including asphyxiant, irritant and radioactive gases, 
shall comply with this section in addition to other require- 
ments of this section. 


440.10.1 Carbon dioxide enrichment systems. The 
design, installation and maintenance of carbon dioxide 
enrichment systems with more than 100 pounds (45.4 kg) 
of carbon dioxide, and carbon dioxide enrichment systems 
with any quantity of carbon dioxide having a remote fill 
connection, shall comply with Sections 440.10.1.1 through 
440.10.1.7. 


440.10.1.1 Documentation. The following information 
shall be provided with the application for permit: 


1, Total aggregate quantity of liquid carbon dioxide 
in pounds or cubic feet at NTP. 


2. Location and total volume of the room where the 
carbon dioxide enrichment operation will be con- 
ducted. Identify whether the room is at grade or 
below grade. 


3. Location of containers relative to equipment, 
building openings and means of egress. 


4. Manufacturer’s specifications and pressure rat- 
ing, including cut sheets, of all piping and tubing 
to be used. 


5. A piping and instrumentation diagram that shows 
piping support and remote-fill connections. 


6. Details of container venting, including but not 
limited to vent line size, material and termination 
location. 


7. Alarm and detection system and equipment, if 
applicable. 


8. Seismic support for containers. 


440.10.1.2 Equipment. The storage, use and handling 
of the carbon dioxide shall be in accordance with Sec- 
tion 440 and NFPA 55. 


440.10.1.3 Gas detection system. A gas detection sys- 
tem complying with Section 916 shall be provided in 
rooms or indoor areas in which the carbon dioxide 
enrichment process is located, in rooms or indoor areas 
in which container systems are located, and in other 
areas where carbon dioxide is expected to accumulate. 
Carbon dioxide sensors shall be provided within 12 
inches (305 mm) of the floor in the area where the gas 
is expected to accumulate or leaks are most likely to 
occur. The system shall be designed as follows: 


1. Activates a low-level alarm upon detection of a 
carbon dioxide concentration of 5,000 ppm (9000 
mg/m’). 

2. Activates a high-level alarm upon detection of a 
carbon dioxide concentration of 30,000 ppm (54 
000 mg/m’). 

440.10.1.3.1 System activation. Activation of the 

low-level gas detection system alarm shall automati- 

cally: 
1. Stop the flow of carbon dioxide to the piping 
system. 
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2. Activate the mechanical exhaust ventilation 
system. 


3. Activate an audible and visible supervisory 
alarm signal at an approved location within 
the building. 


Activation of the high-level gas detection system 
alarm shall automatically: 


1. Stop the flow of carbon dioxide to the piping 
system. 


2. Activate the mechanical exhaust ventilation 
system. 


3. Activate an audible and visible evacuation 
alarm both inside and outside the carbon diox- 
ide enrichment area, and the area in which the 
carbon dioxide containers are located. 


440.10.1.4 Pressurization and ventilation. Rooms or 
indoor areas in which carbon dioxide enrichment is 
provided shall be maintained at a negative pressure in 
relation to the surrounding areas in the building. A 
mechanical ventilation system shall be provided in 
accordance with the Mechanical Code that complies 
with all of the following: 


1. Mechanical ventilation in the room or area shall 
be at a rate of not less than 1 cfm per square foot 
[0.00508 m?/(s x m?)]. 

2. When activated by the gas detection system, the 
mechanical ventilation system shall remain on 
until manually reset. 


3. The exhaust system intakes shall be taken from 
points within 12 inches (305 mm) of the floor. 


4. The ventilation system shall discharge to the out- 
doors in an approved location. 


440.10.1.5 Signage. Hazard identification signs shall 
be posted at the entrance to the room and indoor areas 
where the carbon dioxide enrichment process is 
located, and at the entrance to the room or indoor area 
where the carbon dioxide containers are located. The 
sign shall be not less than 8 inches (200 mm) in width 
and 6 inches (150 mm) in height and indicate: 


CAUTION - CARBON DIOXIDE GAS 
VENTILATE THE AREA BEFORE ENTERING. 
A HIGH CARBON DIOXIDE (CO,) GAS 
CONCENTRATION IN THIS AREA CAN 
CAUSE ASPHYXIATION. 


440.10.1.6 Seismic and structural design. Carbon 
dioxide system containers and piping shall comply 
with the seismic design requirements in Chapter 16 and 
shall not exceed the floor loading limitation of the 
building. 

440.10.1.7 Container refilling. Carbon dioxide con- 
tainers located indoors shall not be refilled unless filled 
from a remote connection located outdoors. 
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SECTION 441 
CORROSIVE MATERIALS 


441.1 Scope. The storage and use of corrosive materials shall 
be in accordance with this section. Compressed gases shall 
also comply with Section 440. 


Exceptions: 


1. Display and storage in Group M and storage in 
Group $ occupancies complying with Section 
414.2.5. 


2. This section shall not apply to R-717 (ammonia) 
where used as a refrigerant in a refrigeration system 
(see Chapter 28). 


441.2 Quantities not exceeding the maximum allowable 
quantity per control area. The storage and use of corrosive 
materials in amounts not exceeding the maximum allowable 
quantity per control area indicated in Section 307.1 shall be 
in accordance with Sections 414 and 441. 


441.3 Quantities exceeding the maximum allowable quan- 
tity per control area. The storage and use of corrosive mate- 
rials in amounts exceeding the maximum allowable quantity 
per control area indicated in Section 307.1 shall be in accor- 
dance with this section and Sections 414 and 415. 


441.4 Indoor storage. Indoor storage of corrosive materials 
in amounts exceeding the maximum allowable quantity per 
control area indicated in Table 307.1(2) shall be in accor- 
dance with Sections 414 and 415 and this section. 


441.4.1 Liquid-tight floor. In addition to the provisions 
of Section 415.12.8, floors in storage areas for corrosive 
liquids shall be of liquid-tight construction. 


441.5 Indoor use. The indoor use of corrosive materials in 
amounts exceeding the maximum allowable quantity per con- 
trol area indicated in Table 307.1(2) shall be in accordance 
with Sections 414 and 415 and this section. 


441.5.1 Liquid transfer. Corrosive liquids shall be trans- 
ferred in accordance with Section 415.13.10. 


441.5.2 Ventilation. Where corrosive materials are dis- 
pensed or used, mechanical exhaust ventilation in accor- 
dance with Section 415.13.12.1.1 shall be provided. 


SECTION 442 
CRYOGENIC FLUIDS 


442.1 Scope. Storage, use and handling of cryogenic fluids 
shall comply with this section and NFPA 55. Cryogenic fluids 
classified as hazardous materials shall also comply with the 
general requirements of Sections 414 and 415. Partially full 
containers containing residual cryogenic fluids shall be con- 
sidered as full for the purposes of the controls required. 


Exceptions: 


1. Fluids used as refrigerants in refrigeration systems 
(see Chapter 28). 

2. Liquefied natural gas (LNG), which shall comply 
with NFPA 59А. Oxidizing cryogenic fluids, includ- 
ing oxygen, shall comply with Section 450, as appli- 
cable. 


Flammable cryogenic fluids, including hydrogen, methane 
and carbon monoxide, shall comply with Sections 406 and 
445, as applicable. 


Inert cryogenic fluids, including argon, helium and nitro- 
gen, shall comply with ANSI/CGA P-18. 


442.2 Containers. Containers employed for storage and use 
of cryogenic fluids shall comply with Sections 442.2.1 
through 442.2.2.2. 


442.2.1 Concrete containers. Concrete containers shall 
be built in accordance with this code. Barrier materials and 
membranes used in connection with concrete, but not 
functioning structurally, shall be compatible with the 
materials contained. 


442.2.2 Foundations and supports. Containers shall be 
provided with substantial concrete or masonry foundations, 
or structural steel supports on firm concrete or masonry 
foundations. Containers shall be supported to prevent the 
concentration of excessive loads on the supporting portion 
of the shell. Foundations for horizontal containers shall be 
constructed to accommodate expansion and contraction of 
the containers. Foundations shall be provided to support the 
weight of vaporizers or heat exchangers. 


442.2.2.1 Temperature effects. Where container foun- 
dations or supports are subject to exposure to tempera- 
tures below -130°F (-90°C), the foundations or 
supports shall be constructed of materials to withstand 
the low-temperature effects of cryogenic fluid spillage. 


442.2.2.2 Corrosion protection. Portions of contain- 
ers in contact with foundations or saddles shall be 
painted to protect against corrosion. 


442.3 Pressure relief vent piping. Pressure relief vent piping 
systems shall be constructed and arranged so as to remain 
functional and direct the flow of gas to a safe location in 
accordance with Sections 442.3.1 and 442.3.2. 


442.3.1 Sizing. Pressure relief device vent piping shall 
have a cross-sectional area not less than that of the pres- 
sure relief device vent opening and shall be arranged so as 
not to restrict the flow of escaping gas. 


442.3.2 Arrangement. Pressure relief device vent piping 
and drains in vent lines shall be arranged so that escaping 
gas will discharge unobstructed to the open air and not 
impinge on personnel, containers, equipment and adjacent 
structures or enter enclosed spaces. Pressure relief device 
vent lines shall be installed in such a manner to exclude or 
remove moisture and condensation and prevent malfunc- 
tion of the pressure relief device because of freezing or ice 
accumulation. 


442.4 Marking. Cryogenic containers and systems shall be 
marked in accordance with Sections 442.4.1 through 442.4.4. 


442.4.1 Identification signs. Visible hazard identification 
signs in accordance with NFPA 704 shall be provided at 
entrances to buildings or areas in which cryogenic fluids 
are stored, handled or used. 


442.4.2 Identification of contents. Stationary and porta- 
ble containers shall be marked with the name of the gas 
contained. Stationary above-ground containers shall be 
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placarded in accordance with Sections 414.8 and 414.9. 
Portable containers shall be identified in accordance with 
CGA C-7. 


442.4.3 Identification of container connections. Con- 
tainer inlet and outlet connections, liquid-level limit con- 
trols, valves and pressure gauges shall be identified with 
one of the following: 


1. A permanent tag or label identifying the function. 


2. A schematic drawing that portrays the function and 
designates whether the connection is to the vapor or 
liquid space of the container. 


Where a schematic drawing is provided, it shall be 
attached to the container. 


442.4.4 Identification of emergency shutoff valves. 
Emergency shutoff valves shall be identified, and the loca- 
tion shall be clearly visible and indicated by means of a 
sign. 
442.5 Security. Cryogenic containers and systems shall be 
secured against accidental dislodgement and against access 
by unauthorized personnel in accordance with Sections 
442.5.1 through 442.5.4. 


442.5,1 Security of areas. Containers and systems shall 
be secured against unauthorized entry and safeguarded in 
an approved manner. 


442.5.2 Securing of containers. Stationary containers 
shall be secured to foundations in accordance with this 
code. Portable containers subject to shifting or upset shall 
be secured. Nesting shall be an acceptable means of secur- 
ing containers. 


442.5.3 Securing of vaporizers. Vaporizers, heat 
exchangers and similar equipment shall be anchored to a 
suitable foundation and its connecting piping shall be suf- 
ficiently flexible to provide for the effects of expansion 
and contraction due to temperature changes. 


442.5.4 Physical protection. Containers, piping, valves, 
pressure relief devices, regulating equipment and other 
appurtenances shall be protected against physical damage 
and tampering. 


442.6 Electrical wiring and equipment. Electrical wiring 
and equipment shall comply with the Electrical Code and 
Sections 442.6.1 and 442.6.2. 


442.6.1 Location. Containers and systems shall not be 
located where they could become part of an electrical cir- 
cuit. 


442.6.2 Electrical grounding and bonding. Contain- 
ers and systems shall not be used for electrical ground- 
ing. Where electrical grounding and bonding is 
required, the system shall comply with the Electrical 
Code. The grounding system shall be protected against 
corrosion, including corrosion caused by stray electric 
currents. 
442.7 Lighting. Where required, lighting, including emer- 
gency lighting, shall be provided for fire appliances and oper- 
ating facilities such as walkways, control valves and gates 
ancillary to stationary containers. 
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442.8 Indoor storage. Indoor storage of containers shall be 
in accordance with Sections 442.8.1 through 442.8.2.3. 


442.8.1 Stationary containers. Stationary containers 
shall be installed in accordance with the provisions appli- 
cable to the type of fluid stored and this section. 


442.8.1.1 Containers. Stationary containers shall com- 
ply with Section 442.2. 


442.8.1.2 Construction of indoor areas. Cryogenic 
fluids in stationary containers stored indoors shall be 
located in buildings, rooms or areas constructed in 
accordance with this code. 


442.8.1.3 Ventilation. Storage areas for stationary con- 
tainers shall be ventilated in accordance with the 
Mechanical Code. 


442.8.2 Portable containers. Indoor storage of portable 
containers shall comply with the provisions applicable to 
the type of fluid stored and Sections 442.8.2.1 through 
442.8.2.3. 


442.8.2.1 Containers. Portable containers shall com- 
ply with Section 442.2. 


442.8.2.2 Construction of indoor areas. Cryogenic 
fluids in portable containers stored indoors shall be 
stored in buildings, rooms or areas constructed in 
accordance with this code. 


442.8.2.3 Ventilation. Storage areas shall be ventilated 
in accordance with the Mechanical Code. 


442.9 Use and handling. Use and handling of cryogenic fluid 
containers and systems shall comply with Sections 442.9.1 
through 442.9.6. 


442.9.1 Cryogenic fluid systems. Cryogenic fluid sys- 
tems shall be suitable for the use intended and designed by 
persons competent in such design. Equipment, machinery 
and processes shall be /isted or approved. 


442.9.2 Indoor use. Indoor use of cryogenic fluids shall 
comply with the material-specific provisions of Section 
442.1. 


442.9.3 Filling and dispensing. Filling and dispensing of 
cryogenic fluids shall comply with Sections 442.9.3.1 
through 442.9.6. 


442.9.3.1 Dispensing areas. Dispensing of cryogenic 
fluids with physical or health hazards shall be con- 
ducted in approved locations. Dispensing indoors shall 
be conducted in areas constructed in accordance with 
this code. 


442.9.4 Ventilation. Indoor areas where cryogenic fluids 
are dispensed shall be ventilated in accordance with the 
requirements of the Mechanical Code in a manner that 
captures any vapor at the point of generation. 


Exception: Cryogenic fluids that can be demonstrated 
not to create harmful vapors. 


442.9.5 Vehicle loading and unloading areas, Loading 
or unloading areas shall be conducted in an approved man- 
ner in accordance with the standards referenced in Section 
442.1. 
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442.9.6 Limit controls. Limit controls shall be provided 
to prevent overfilling of stationary containers during fill- 
ing operations. 


SECTION 443 
EXPLOSIVES AND FIREWORKS 


443.1 Scope. The provisions of this section shall govern the 
manufacture, storage, and handling of explosives, explosive 
materials, fireworks and small arms ammunition. 


Exceptions: 


1. The Armed Forces of the United States, Coast Guard 
or National Guard. 


2. Explosives in forms prescribed by the official United 
States Pharmacopoeia. 


3. The possession, storage and use of small arms 
ammunition where packaged in accordance with 
DOTn packaging requirements. 


4. The possession, storage and use of not more than | 
pound (0.454 kg) of commercially manufactured 
sporting black powder, 20 pounds (9 kg) of smoke- 
less powder and 10,000 small arms primers for hand 
loading of small arms ammunition for personal con- 
sumption, 


5. The use of explosive materials by federal, state and 
local regulatory, law enforcement and fire agencies 
acting in their official capacities. 


6. Special industrial explosive devices that in the 
aggregate contain less than 50 pounds (23 kg) of 
explosive materials. 


7. The possession, storage and use of blank industrial- 
power load cartridges where packaged in accordance 
with DOTn packaging regulations. 


8. Transportation in accordance with DOTn 49 CFR 
Parts 100-185. 


9. Items preempted by federal regulations. 


443.2 General. The manufacture, assembly and testing of 
explosives, ammunition, blasting agents and fireworks shall 
comply with the requirements of this section and NFPA 495 
or NFPA 1124. 


Exceptions: 


1. The hand loading of small arms ammunition pre- 
pared for personal use and not offered for resale. 


2. The mixing and loading of blasting agents at blast- 
ing sites in accordance with NFPA 495. 


3. The use of binary explosives or plosophoric materi- 
als in blasting or pyrotechnic special effects applica- 
tions in accordance with NFPA 495 or NFPA 1126. 


443.2.1 Intraplant separation of operating buildings. 
Explosives manufacturing buildings and fireworks manu- 
facturing buildings, including those where explosive 
charges are assembled, manufactured, prepared or loaded 


utilizing Division 1.1, 1.2, 1.3, 1.4 or 1.5 explosives, shall 
be separated from all other buildings, including maga- 
zines, within the confines of the manufacturing plant at a 
distance not less than those shown in Table 443.2.1(1) or 
443.2.1(4), as appropriate. 


The quantity of exp/osives in an operating building 
shall be the net weight of all exp/osives contained therein. 
Distances shall be based on the hazard division requiring 
the greatest separation, unless the aggregate explosive 
weight is divided by approved walls or shields designed 
for that purpose. Where dividing a quantity of explosives 
into smaller stacks, a suitable barrier or adequate separa- 
tion distance shall be provided to prevent propagation 
from one stack to another. 


Where distance is used as the sole means of separation 
within a building, such distance shall be established by 
testing. Testing shall demonstrate that propagation 
between stacks will not result. Barriers provided to protect 
against explosive effects shall be designed and installed in 
accordance with approved standards. ` 


Exception: Fireworks manufacturing buildings sepa- 
rated in accordance with NFPA 1124. 


443.2.2 Separation of manufacturing operating build- 
ings from inhabited buildings, public traffic routes and 
magazines. Where an operating building on an explosive 
materials plant site is designed to contain explosive mate- 
rials, such a building shall be located away from inhabited 
buildings, public traffic routes and magazines in accor- 
dance with Table 443.2.1(3) or 443.2.1(4), as appropriate, 
based on the maximum quantity of explosive materials 
permitted to be in the building at one time. 


Exception: Fireworks manufacturing buildings con- 
structed and operated in accordance with NFPA 1124. 


443.2.3 Buildings and equipment. Buildings or rooms 
that exceed the maximum allowable quantity per control 
area of explosive materials shall be operated in accor- 
dance with this section and constructed in accordance with 
the requirements of this code for Group H occupancies. 


Exception: Fireworks manufacturing buildings con- 
structed and operated in accordance with NFPA 1124. 


443.2.3.1 Explosives dust. Explosives dust shall not be 
exhausted to the atmosphere. 


443.2.3.1.1 Wet collector. When collecting explo- 
sives dust, a wet collector system shall be used. Wet- 
ting agents shall be compatible with the explosives. 
Collector systems shall be interlocked with process 
power supplies so that the process cannot continue 
without the collector systems operating. 


443.2.3.2 Exhaust fans. Squirrel cage blowers shall 
not be used for exhausting hazardous fumes, vapors or 
gases. Only nonferrous fan blades shall be used for fans 
located within the ductwork and through which hazard- 
ous materials are exhausted. Motors shall be located 
outside the duct. 
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TABLE 443.2.1(1) 
MINIMUM INTRALINE (INTRAPLANT) SEPARATION DISTANCES (ILD OR IPD) BETWEEN BARRICADED OPERATING BUILDINGS 
CONTAINING EXPLOSIVES—DIVISION 1. : 1.2 OR 1.5 MASS-EXPLOSION HAZARD* 
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[ 399 —| 6*5 —| ____е | м | р — 59 б 
Г | в | ie | He | м | — — 59 — —] 
[899 | —| — —1i9 | Hs — xem | — —35 | 
[9.000 — | в —| — 29 | 2e — xm | — 35 — жу 
GER OPA EE SE NE me 
[1599 | кю — — зо | 5m | — $99 | 
о 


For SI: 1 foot = 304.8 mm, 1 pound = 0.454 kg. 
a. Where a building or magazine containing explosives is not barricaded, the intraline distances shown in this table shall be doubled. 
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TABLE 443.2.1(2) 
AMERICAN TABLE OF DISTANCES FOR STORAGE OF EXPLOSIVES AS APPROVED BY THE INSTITUTE OF MAKERS OF EXPLOSIVES 
AND REVISED JUNE 1991° 


DISTANCES IN FEET 


Public highways with traffic 
— 252 volume greater than 3,000 


vehicles per day and 
vehicles per day passenger railways 


QUANTITY ОР Ar ceti 
MATERIALS* 


Inhabited buildings Separation of magazines? 


2.000 ў 370 378 756 45 

[ 20e | 259 | з | i15 | i | 39 | «s | se | 4$ | 95 
[ 250 | зоо | зю | iio | is | 3 | «m | s | за | ww | 
[ 30» | 4 | «5 | imo | zo | 4 | «а | 9» | з | не 
[ 4000 | зю | ДЕР ixo | 25 | 4 | 58 | ме | « | за | 
[во | 7оо | To | вю | 26 | во | ss | nde | « | о 
[ 709 | вою | $9 | мю | 20 | зо | «во | о | л [| M | 
510 150 
[ 1409 | 1600 | эю | imo | жю | s | 7 | ря | по | 
1800 | 2000 эз | 195 | 20 | s | ws | 166 | з | 


(continued) 
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TABLE 443.2.1(2)—continued 
AMERICAN TABLE OF DISTANCES FOR STORAGE OF EXPLOSIVES AS APPROVED BY THE INSTITUTE OF MAKERS OF EXPLOSIVES 
AND REVISED JUNE 1991" 


DISTANCES IN FEET 


QUANTITY OF 
EXP LOUP Public highways with traffic | Public highways with traffic 
MATERIALS’? Inhabited buildings volume less than 3,000 vehicles g у Separation of magazines* 


vehicles per day and 
per day passenger railways 


| 25000 | зоо | 159 | 299 | 39 аю | эз | 1€ | 12 | 24 — 
зовоо ЕС | ix | 2.6 39 — m — 98 [е | 15 | 9I — 
| 45000 | 30000 | 140 | 299 | m | Me | ыш | 209 | Bs | 2*9 — 
| 55000 [mo | ss | 209 [эз | эю | ыз | мю | Ms | 39 — 
moo [тю | 145 | 299 ОЕ —| 195 | 125 | мю | 1€ | 39 — 
| 75000 [umo | 15 | 299 | so —| 195 | ыз | мю | 16 | 39 — 
Css [9699 | 155 | 299 ] so | ме | ви [ мю | из | 39 | 
Сою [эю | 159 ] 299 ПЕС — 100 | в | 299 | 1 | 39 — 
Dio | mooo 1855 | 299 ] so — ыш | мм | 299 | № | 39 — 
шоо 1099 | iss | 200 | sss — ыю | БЕКІ: | мю | 35 | о 
ШІЛ 1599 | 199 | 24e ИЕ — Ho [з [ 299 | 25 | 2% _ 
150.000 | 160000 | 1955 | 209 | sso — 116 | їз | 200 | 38 | 4% _ 
Lino [Tm | 19 2000 ] во | ыю | 192 | мю | 25 | 50 | 
1770000 ЕСІН | 199 | 209 | өю | 1200 | 16s | мю | 36 | 59 _ 
150.000 | 200.000 | 2030 | 200 | e0 | 125 | 175 | мю | ж | 59 — 
Exo | 0000 | 2ms | 205 | ею | 126 | i | мю | 3: | 99 _ 
Eso | 00.000" 225 ШЕГІ | _во | 395 | эю | 20e | 38 | то 


For SI: 1 foot = 304.8 mm, 1 ds 0.454 kg. 

a. This table applies only to the manufacture and permanent storage of commercial explosive materials. It is not applicable to transportation of explosives or any 
handling or temporary storage necessary or incident thereto. It is not intended to apply to bombs, projectiles or other heavily encased explosives. 

b. Storage in excess of 300,000 pounds of explosive materials in one magazine is not allowed. 

c. Where a manufacturing building on an explosive materials plant site is designed to contain explosive materials, such building shall be located with respect to 
its proximity to inhabited buildings, public highways and passenger railways based on the maximum quantity of explosive materials permitted to be in the 
building at one time. 

d. Where two or more storage magazines are located on the same property, each magazine shall comply with the minimum distances specified from inhabited 
buildings, railways and highways, and, in addition, they should be separated from each other by not less than the distances shown for separation of magazines, 
except that the quantity of explosives in detonator magazines shall govern in regard to the spacing of said detonator magazines from magazines containing 
other explosive materials. Where any two or more magazines are separated from each other by less than the specified separation of magazines distances, then 
two or more such magazines, as a group, shall be considered as one magazine, and the total quantity of explosive materials stored in such group shall be 
treated as if stored in a single magazine located on the site of any magazine in the group and shall comply with the minimum distances specified from other 
magazines, inhabited buildings, railways and highways. 
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TABLE 443.2.1(3) 
TABLE OF DISTANCES (0-0) FOR BUILDINGS AND MAGAZINES CONTAINING EXPLOSIVES—DIVISION 1.3 MASS-FIRE НА2АКО“ > ° 


QUANTITY OF DIVISION 1.3 EXPLOSIVES (NET 
EXPLOSIVES WEIGHT) DISTANCES IN FEET 
Intraline Distance (ILD) 
р A ore ci Intermagazine Distance or Intraplant Distance 
(IPD) 


300,000 


For SI: 1 foot = 304.8 mm, 1 pound = 0.454 kg 
a. Black powder, where stored in magazines, is defined as low explosive by the Bureau of Alcohol, Tobacco, Firearms and Explosives (BATF). 


b. For quantities less than 1,000 pounds, the required distances are those specified for 1.000 pounds. The use of lesser distances is allowed where supported by 
approved test data or analysis. 


c. Linear interpolation of explosive quantities between table entries is allowed. 


(IMD) 

50 
75 
125 
145 
155 
165 

y 195 


TABLE 443.2.1(4) 
TABLE OF DISTANCES (Q-D) FOR BUILDINGS AND MAGAZINES CONTAINING EXPLOSIVES—DIVISION 1.4* 


QUANTITY OF DIVISION 1.4 EXPLOSIVES (NET 
EXPLOSIVES WEIGHT) DISTANCES IN FEET 


Intraline Distance (ILD) 
Pounds over Pounds notover Inhabited Building Distance to Public Intermagazine 


Distance (IBD) Traffic Route (PTR) Distance” (IMD) | 9" те 


A атаа oae mr p и LUN Ut ДОКТ] 


For SI: 1 foot = 304.8 mm, 1 pound = 0.454 Кр. 
a. A separation distance of 100 feet is required for buildings of other than Type I or Type II construction as defined in this code. 
b. For earth-covered magazines, specific separation is not required. 

1. Earth cover material used for magazines shall be relatively cohesive. Solid or wet clay and similar types of soil are too cohesive and shall not be used. 
Soil shall be free from unsanitary organic matter, trash, debris and stones heavier than 10 pounds or larger than 6 inches in diameter. Compaction and 
surface preparation shall be provided, as necessary, to maintain structural integrity and avoid erosion. Where cohesive material cannot be used, as in 
sandy soil, the earth cover over magazines shall be finished with a suitable material to ensure structural integrity. 

2. The earth fill or earth cover between earth-covered magazines shall be either solid or sloped, in accordance with the requirements of other construction 
features, but not less than 2 feet of earth cover shall be maintained over the top of each magazine. To reduce erosion and facilitate maintenance 
operations, the cover shall have a slope of 1 vertical to 2 horizontal. 

c. Restricted to articles, including articles packaged for shipment, that are not regulated as an explosive under Bureau of Alcohol, Tobacco, Firearms and 
Explosives regulations, or unpacked articles used in process operations that do not propagate a detonation or deflagration between articles. 
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443.2.3.3 Workstations. Workstations shall be sepa- 
rated by distance, barrier or other approved alterna- 
tives so that fire in one station will not ignite 
material in another workstation. Where necessary, 
the operator shall be protected by a personnel shield 
located between the operator and the explosive 
device or explosive material being processed. This 
shield and its support shall be capable of withstand- 
ing a blast from the maximum amount of explosives 
allowed behind it. 


443.3 Small arms ammunition and small arms ammuni- 
tion components. Indoor storage and display of black pow- 
der, smokeless propellants, small arms primers and small 
arms ammunition and commercial reloading shall comply 
with this section and NFPA 495. 


443.3.1 Prohibited storage. Small arms ammunition shall 
not be stored together with Division 1.1, Division 1.2 or 
Division 1.3 explosives unless the storage facility is suit- 
able for the storage of explosive materials. 


443.3.2 Packages. Smokeless propellants shall be stored 
in approved shipping containers conforming to DOTn 49 
CFR Part 173. 


443.3.21 Repackaging. The bulk repackaging of 
smokeless propellants, black powder and small arms 
primers shall not be performed in retail establishments. 


443.3.2.2 Damaged packages. Damaged containers 
shall not be repackaged. 


Exception: Approved repackaging of damaged con- 
tainers of smokeless propellant into containers of 
the same type and size as the original container. 


443.3.3 Storage in Group В occupancies. The storage of 
small arms ammunition components in Group R occupan- 
cies shall comply with Sections 443.3.3.1 through 
443.3.3.3. 


443.3.3.1 Black powder. Black powder for personal 
use in quantities not exceeding 20 pounds (9 kg) shall 
be stored in original containers in occupancies limited 
to Group R-3. Quantities exceeding 20 pounds (9 kg) 
shall not be stored in any Group R occupancy. 


443.3.3.2 Smokeless propellants. Smokeless propel- 
lants for personal use in quantities not exceeding 20 
pounds (9 kg) shall be stored in original containers in 
occupancies limited to Group R-3. Smokeless propel- 
lants in quantities exceeding 20 pounds (9 kg) but not 
exceeding 50 pounds (23 kg) and kept in a wooden box 
or cabinet having walls of not less than 1 inch (25 mm) 
nominal thickness shall be allowed to be stored in occu- 
pancies limited to Group R-3. Quantities exceeding 
these amounts shall not be stored in any Group R occu- 
pancy. 


443.3.3.3 Small arms primers. Not more than 10,000 
small arms primers shall be stored in occupancies lim- 
ited to Group R-3. 


443.3.4 Display and storage in Group M occupancies. 
The display and storage of small arms ammunition compo- 
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nents in Group M occupancies shall comply with Sections 
443.3.4.1 through 443.3.4.2.3. 


443.3.4.1 Display. Display of small arms ammunition 
components in Group M occupancies shall comply with 
Sections 443.3.4.1.1 through 443.3.4.1.3. 


443.3.4.1.1 Smokeless propellant. Not more than 
20 pounds (9 kg) of smokeless propellants, in con- 
tainers of 1 pound (0.454 kg) or less capacity each, 
shall be displayed in Group M occupancies. 


443.3.4.1.2 Black powder. Not more than 1 pound 
(0.454 kg) of black powder shall be displayed in 
Group M occupancies. 


443.3.4.1.3 Small arms primers. Not more than 
10,000 small arms primers shall be displayed in 
Group M occupancies. 


443.3.4.2 Storage. Storage of small arms ammunition 
components shall comply with Sections 443.3.4.2.1 
through 443.3.4.2.3. 


443.3.4.2.1 Smokeless propellant. Commercial 
stocks of smokeless propellants shall be stored as 
follows: 


1. Quantities exceeding 20 pounds (9 kg) but not 
exceeding 100 pounds (45 kg) shall be stored 
in portable wooden boxes having walls of not 
less than 1 inch (25 mm) nominal thickness. 


2. Quantities exceeding 100 pounds (45 kg) but 
not exceeding 800 pounds (363 kg) shall be 
stored in nonportable storage cabinets having 
walls not less than 1 inch (25 mm) nominal 
thickness. Not more than 400 pounds (182 kg) 
shall be stored in any one cabinet, and cabinets 
shall be separated by a distance of not less 
than 25 feet (7620 mm) or by a fire partition 
having a fire-resistance rating of not less than 
1 hour. 


3. Storage of quantities exceeding 800 pounds 
(363 kg) but not exceeding 5,000 pounds 
(2270 kg) in a building shall comply with all 
of the following: 


3.1. The warehouse or storage room is not 
open to unauthorized personnel. 


3.2. Smokeless propellant shall be stored 
in nonportable storage cabinets having 
wood walls not less than 1 inch (25 
mm) nominal thickness and having 
shelves with not more than 3 feet (914 
mm) of separation between shelves. 


3.3. Not more than 400 pounds (182 kg) is 
stored in any one cabinet. 


3.4. Cabinets shall be located against walls 
of the storage room or warehouse with 
not less than 40 feet (12 192 mm) 
between cabinets. 


3.5. The minimum required separation 
between cabinets shall be 20 feet 


4-115 


SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


3.6. 


3.7. 


(6096 mm), provided that barricades 
twice the height of the cabinets are 
attached to the wall, midway between 
each cabinet. The barricades must 
extend not less than 10 feet (3048 mm) 
outward, be firmly attached to the wall 
and be constructed of steel not less 
than '/, inch thick (6.4 mm), 2-inch 
(51 mm) nominal thickness wood, 
brick or concrete block. 


Smokeless propellant shall be sepa- 
rated from materials classified as com- 
bustible liquids, flammable liquids, 
flammable solids or oxidizing materi- 
als by a distance of 25 feet (7620 mm) 
or by a fire partition having a fire- 
resistance rating of 1 hour. 


The building shall be equipped 
throughout with an automatic sprin- 
kler system installed in accordance 
with Section 903.3.1.1. 


4. Smokeless propellants not stored in accor- 
dance with Item 1, 2, or 3 shall be stored in a 
Type 2 or 4 magazine in accordance with 
NFPA 495. 


443.3.4.2.2 Black powder. Commercial stocks of 
black powder in quantities less than 50 pounds (23 
kg) shall be allowed to be stored in Type 2 or 4 
indoor or outdoor magazines. Quantities greater than 
50 pounds (23 kg) shall be stored in outdoor Type 2 
or 4 magazines. Where black powder and smokeless 
propellants are stored together in the same maga- 
zine, the total quantity shall not exceed that permit- 
ted for black powder. 


443.3.4.2. Small arms primers. Commercial 
stocks of small arms primers shall be stored as fol- 


lows: 


1. Quantities not to exceed 750,000 small arms 
primers stored in a building shall be arranged 
such that not more than 100,000 small arms 
primers are stored in any one pile and piles are 
not less than 15 feet (4572 mm) apart. 


2. Quantities exceeding 750,000 small arms 
primers stored in a building shall comply with 
all of the following: 


Zak. 


290; 


2,3; 


2.4. 


The warehouse or storage building is 
not open to unauthorized personnel. 


Small arms primers shall be stored in 
cabinets. Not more than 200,000 small 
arms primers shall be stored in any 
one cabinet. 


Shelves in cabinets shall have vertical 
separation of not less than 2 feet (610 
mm). 


Cabinets shall be located against walls 
of the warehouse or storage room with 


not less than 40 feet (12 192 mm) 
between cabinets. The minimum 
required separation between cabinets 
shall be allowed to be reduced to 20 
feet (6096 mm) provided that barri- 
cades twice the height of the cabinets 
are attached to the wall, midway 
between each cabinet. The barricades 
shall be firmly attached to the wall and 
shall be constructed of steel not less 
than '/, inch thick (6.4 mm), 2-inch 
(51 mm) nominal thickness wood, 
brick or concrete block. 


2.5. Small arms primers shall be separated 
from materials classified as combusti- 
ble liquids, flammable liquids, flam- 
mable solids or oxidizing materials by 
a distance of 25 feet (7620 mm) or by 
a fire partition having a fire-resistance 
rating of 1 hour. 


2.6. The building shall be protected 
throughout with an automatic sprin- 
kler system installed in accordance 
with Section 903.3.1.1. 


3. Small arms primers not stored in accordance 
with Item 1 or 2 of this section shall be stored 
in a magazine meeting the requirements of 
NFPA 495. 


443.4 Commercial reloading. Commercial reloading of 
small arms ammunition shall comply with Sections 443.4.1 
through 443.4.7. 


443.4.1 Electrical. Areas within 3 feet (914 mm) of 
reloading equipment shall be Class I, Division 2, Group A 


type. 


443.4.2 Exhaust fans. Squirrel cage blowers shall not be 
used for exhausting hazardous fumes, vapors or gases. 
Only nonferrous fan blades shall be used for fans located 
within the ductwork and through which hazardous materi- 
als are exhausted. Motors shall be located outside the duct. 


443.4.3 Work stations. Work stations shall be separated 
by distance, barrier or other approved alternatives so that 
fire in one station will not ignite material in another work 
station. 


443.4.4 Approved containers. Smokeless powder shall 
be kept in its original container. 


443.4.5 Static controls. The work area shall be provided 
with approved static controls. 


SECTION 444 
FLAMMABLE AND COMBUSTIBLE LIQUIDS 


444.1 Scope and application. Prevention, control and miti- 
gation of dangerous conditions related to storage, use, dis- 
pensing, mixing and handling of flammable and combustible 
liquids shall be in accordance with Sections 414 and 415 and 
this section. 
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444.1.1 Nonapplicability. This section shall not apply to 
liquids as otherwise provided in other laws or regulations 
or chapters of this code, including: 


1. Specific provisions for flammable liquids in motor 
fuel-dispensing facilities, repair garages, airports 
and marinas in Section 406. 


2. Medicines, foodstuffs, cosmetics and commercial 
or institutional products containing not more than 
50 percent by volume of water-miscible liquids 
and with the remainder of the solution not being 
flammable, provided that such materials are pack- 
aged in individual containers not exceeding 1.3 
gallons (5 L). 


3. Quantities of alcoholic beverages in retail or 
wholesale sales or storage occupancies, provided 
that the liquids are packaged in individual contain- 
ers not exceeding 1.3 gallons (5 L), 


4. Storage and use of fuel oil in tanks and containers 


10. The storage of beer, distilled spirits and wines in 
barrels and casks. 


11. Commercial cooking oil storage tank systems 
located within a building and designed and 
installed in accordance with Section 444.9 and 
NFPA 30. 


444.1.2 Material classification. Flammable and combus- 
tible liquids shall be classified in accordance with the defi- 
nitions in Chapter 2. 


When mixed with lower flash-point liquids, Class П or 
Ш liquids are capable of assuming the characteristics of 
the lower flash-point liquids. Under such conditions, the 
appropriate provisions of this section for the actual flash 
point of the mixed liquid shall apply. 


When heated above their flash points, Class П апа Ш 
liquids assume the characteristics of Class I liquids. Under 
such conditions, the appropriate provisions of this section 
for flammable liquids shall apply. 


444.2 Electrical wiring and equipment. Electrical wiring 
and equipment shall be installed in accordance with Chapter 
27 and the Electrical Code. 


connected to oil-burning equipment. Such storage 
and use shall be in accordance with Chapter 28. 
For abandonment of fuel oil tanks, this section 


Vent—Discharging upward 


applies. 

5. Refrigeration systems (see Chapter 28). 

6. Storage and display of aerosol products complying 
with Section 439, 

7. Storage and use of liquids that do not have a fire 
point when tested in accordance with ASTM D92. 

8. Liquids with a flash point greater than 95°F (35°C) 
in a water-miscible solution or dispersion with a 
water and inert (noncombustible) solids content of 
more than 80 percent by weight, which do not sus- 
tain combustion. 


9. Liquids without flash points that can be flammable 
under some conditions, such as certain haloge- 
nated hydrocarbons and mixtures containing halo- 
genated hydrocarbons. 


444.21 Classified locations for flammable liquids. 
Areas where flammable liquids are stored, handled, dis- 
pensed or mixed shall be in accordance with Table 
444.2.1. A classified area shall not extend beyond an 
unpierced floor, roof or other solid partition. 


The extent of the classified area is allowed to be 
reduced or eliminated where sufficient technical justifica- 
tion is provided to the building official that a concentration 
in the area in excess of 25 percent of the LFL cannot be 
generated. 


444.2.2 Classified locations for combustible liquids. 
Areas where Class II or III liquids are heated above their 
flash points shall have electrical installations in accor- 
dance with Section 444.2.1. 


Exception: Solvent distillation units in accordance 
with Section 444.5.3. 


TABLE 444.2.1 
CLASS | ELECTRICAL EQUIPMENT LOCATIONS? 


GROUP D 
LOCATION DIVISION 


Underground tank fill opening 1 


Drum and container filling 
Outdoor or indoor with adequate 
ventilation 


N | мә = 


Pumps, bleeders, withdrawal 
fittings, meters and similar devices 

Indoor 

Outdoor 


Pits, boxes or spaces below grade level, any part of which is within the Division 1 or 2 
classified area. 

Up to 18 inches above grade level within a horizontal radius of 10 feet from a loose-fill 

connection and within a horizontal radius of 5 feet from a tight-fill connection. 


Within 3 feet of open end of vent, extending in all directions. 
Area between 3 feet and 5 feet of open end of vent, extending in all directions. 


Within 3 feet of vent and fill opening, extending in all directions. 
Area between 3 feet and 5 feet from vent of fill opening, extending in all directions. Also 
up to 18 inches above floor or grade level within a horizontal radius of 10 feet from 

vent or fill opening. 


Within 5 feet of any edge of such devices, extending in all directions, and up to 3 feet 
above floor or grade level within 25 feet horizontally from any edge of such devices. 
Within 3 feet of any edge of such devices, extending in all directions, and up to 18 inches 
above floor or grade level within 10 feet horizontally from an edge of such devices. 


EXTENT OF CLASSIFIED AREA 


(continued) 
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TABLE 444.2.1—continued 


CLASS | ELECTRICAL EQUIPMENT LOCATIONS* 


GROUP D 
LOCATION DIVISION EXTENT OF CLASSIFIED AREA 


Pits 

Without mechanical ventilation 

With mechanical ventilation 

Containing valves, fittings or piping, 
and not within a Division 1 or 2 
classified area 


Drainage ditches, separators, impound- 


ing basins 
Indoor 
Outdoor 


Tank vehicle and tank car” 

Loading through open dome 

Loading through bottom connections 
with atmospheric venting 

Loading through closed dome with 
atmospheric venting 

Loading through closed dome with 
vapor control 

Bottom loading with vapor control or 
any bottom unloading 


Entire area within pit if any part is within a Division 1 or 2 classified area. 
Entire area within pit if any part is within a Division 1 or 2 classified area, 
Entire pit. 


Same as pits. 
Area up to 18 inches above ditch, separator or basin, and up to 18 inches above grade 
within 15 feet horizontal from any edge. 


Within 3 feet of edge of dome, extending in all directions. 

Area between 3 feet and 15 feet from edge of dome, extending in all directions. 

Within 3 feet of point of venting to atmosphere, extending in all directions. 

Area between 3 feet and 15 feet from point of venting to atmosphere, extending in all 
directions. Also up to 18 inches above grade within a horizontal radius of 10 feet from 
point of loading connection. 

Within 3 feet of open end of vent, extending in all directions. 

Area between 3 feet and 15 feet from open end of vent, extending in all directions, and 
within 3 feet of edge of dome, extending in all directions. 

Within 3 feet of point of connection of both fill and vapor lines, extending in all 


directions. 
Within 3 feet of point of connection, extending in all directions, and up to 18 inches 
above grade within a horizontal radius of 10 feet from point of connection. 


Where there is an opening to these rooms within the extent of an outdoor classified 
area, the entire room shall be classified the same as the area classification at the 
point of the opening. 


Indoor warehousing where there is по | Ordinary | Where there is an opening to these rooms within the extent of an indoor classified 
flammable liquid transfer area, the room shall be classified the same as if the wall, curb or partition did not 
exist. 


Indoor equipment where flammable 
vapor/air mixtures could exist under 
normal operations 


Area within 5 feet of any edge of such equipment, extending in all directions. 

Area between 5 feet and 8 feet of any edge of such equipment, extending in all 
directions, and the area up to 3 feet above floor or grade level within 5 feet to 
25 feet horizontally from any edge of such equipment.* 


Outdoor equipment where flammable 
vapor/air mixtures could exist under 
normal operations 


Area within 3 feet of any edge of such equipment, extending in all directions. 

Area between 3 feet and 8 feet of any edge of such equipment extending in all 
directions, and the area up to 3 feet above floor or grade level within 3 feet to 
10 feet horizontally from any edge of such equipment. 


Tank—Above ground Area inside dike where dike height is greater than the distance from the tank to the 
Shell, ends or roof and dike area dike for more than 50 percent of the tank circumference. 
Vent Area within 10 feet from shell, ends or roof of tank. Area inside dikes to level of 
Floating roof top of dike. 
Area within 5 feet of open end of vent, extending in all directions. 
Area between 5 feet and 10 feet from open end of vent, extending in all directions. 
Area above the roof and within the shell. 


Office and restrooms Where there is an opening to these rooms within the extent of an indoor classified 
location, the room shall be classified the same as if the wall, curb or partition did 


not exist. 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
a. Locations as classified in the E/ectrical Code. A 
b. When classifying extent of area, consideration shall be given to the fact that tank cars or tank vehicles can be spotted at varying points. Therefore, the 

extremities of the loading or unloading positions shall be used. 


c. The release of Class I liquids can generate vapors to the extent that the entire building, and possibly a zone surrounding it, are considered a Class I, Division 2 
location. 
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444.2.3 Other applications. The building official is 
authorized to determine the extent of the Class I electrical 
equipment and wiring location where a condition is not 
specifically covered by these requirements or the Electri- 
cal Code. 


444.3 Fire protection. Fire protection for the storage, use, 
dispensing, mixing, handling and on-site transportation of 
flammable and combustible liquids shall be in accordance 
with this section and applicable sections of Chapter 9. 


444.3.1 Protection from vehicles. Guard posts or other 
approved means shall be provided to protect piping, 
valves or fittings subject to vehicular damage in accor- 
dance with Section 912.4.4. 


444.4 Storage. The storage of flammable and combustible 
liquids in containers and tanks inside buildings shall be in 
accordance with this section and the applicable provisions of 
Sections 414 and 415. 


444.4.1 Tank storage. The provisions of this section shall 
apply to: 
1. The storage of flammable and combustible liquids in 
fixed above-ground tanks. 


2. The storage of flammable and combustible liquids in 
fixed above-ground tanks inside of buildings. 


3. The storage of flammable and combustible liquids in 
portable tanks whose capacity exceeds 660 gallons 
(2498 L). 


4. The installation of such tanks and portable tanks. 


444.4.1.1 Change of tank contents. Tanks subject to 
change in contents shall be in accordance with Section 
444.4.1.5. Prior to a change in contents, the building 
official is authorized to require testing of a tank. 


Tanks that have previously contained Class I liquids 
shall not be loaded with Class II or Class III liquids 
until such tanks and all piping, pumps, hoses and 
meters connected thereto have been completely drained 
and flushed. 


444.4.1.2 Labeling and signs. Labeling and signs for 
storage tanks and storage tank areas shall comply with 
Sections 444.4.1.2.1 and 444.4.1.2.2. 


444.4.1.2.1 Smoking and open flame. Signs shall 
be posted in storage areas prohibiting open flames 
and smoking. Signs shall comply with Sections 
414.8 through 414.10.1. 


444.4.1.2.2 Label or placard. Tanks more than 100 
gallons (379 L) in capacity, which are permanently 
installed or mounted and used for the storage of 
Class I, II or III liquids, shall bear a label and plac- 
ard identifying the material therein. Placards shall be 
in accordance with NFPA 704. 


Exceptions: 
1. Tanks of 300-gallon (1136 L) capacity or 
less located on private property and used 


for heating and cooking fuels in single- 
family dwellings. 


2. Tanks located underground. 
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444.4.1.3 Explosion control. Explosion control shall 
be provided in accordance with Section 919 for indoor 
tanks. 


444.4.1.4 Separation from incompatible materials. 
Storage of flammable and combustible liquids shall be 
separated from incompatible materials in accordance 
with Section 414.19. 


444.4.1.5 Design, fabrication and construction 
requirements for tanks. The design, fabrication and 
construction of tanks shall comply with NFPA 30. Each 
tank shall bear a permanent nameplate or marking indi- 
cating the standard used as the basis of design. 


444.4.1.5.1 Materials used in tank construction. 
The materials used in tank construction shall be in 
accordance with NFPA 30. The materials of con- 
struction for tanks and their appurtenances shall be 
compatible with the liquids to be stored. 


444.4.1.5.2 Pressure limitations for tanks. Tanks 
Shall be designed for the pressures to which they 
will be subjected in accordance with NFPA 30. 


444.4.1.5.3 Tank vents for normal venting. Tank 
vents for normal venting shall be installed and main- 
tained in accordance with Sections 444.4.1.5.3.1 
through 444.4.1.5.3.5.2. 


444.4.1.5.3.1 Vent lines. Vent lines from tanks 
shall not be used for purposes other than venting 
unless approved. 


444.4.1.5.3.2 Vent-line flame arresters and 
pressure-vacuum vents. Listed or approved 
flame arresters or pressure-vacuum (PV) vents 
that remain closed unless venting under pressure 
or vacuum conditions shall be installed in normal 
vents of tanks containing Class IB and IC liquids. 


Vent-line flame arresters shall be installed in 
accordance with their listing or API 2000 and 
maintained in accordance with Section 21.8.6 of 
NFPA 30 or API 2000. Pressure-vacuum vents 
shall be installed in accordance with Section 
21.4.3 of NFPA 30 or API 2000 and maintained 
in accordance with Section 21.8.6 of NFPA 30 or 
API 2000. 


Exception: Where determined by the building 
official that the use of these devices can result 
in damage to the tank. 


444.4.1.5.3.3 Vent pipe outlets. Vent pipe out- 
lets for tanks storing Class I, II or IIIA liquids 
shall be located such that the vapors are released 
at a safe point outdoors and not less than 12 feet 
(3658 mm) above the finished ground level. 
Vapors shall be discharged upward or horizon- 
tally away from adjacent walls to assist in vapor 
dispersion. Vent outlets shall be located such that 
flammable vapors will not be trapped by eaves or 
other obstructions and shall be not less than 5 feet 
(1524 mm) from building openings or /ot lines of 
properties that can be built on. Vent outlets on 
atmospheric tanks storing Class IIIB liquids are 
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allowed to discharge inside a building where the 
vent is a normally closed vent. 


Exception: Vent pipe outlets on tanks storing 
Class IIIB liquid inside buildings and con- 
nected to fuel-burning equipment shall be 
located such that the vapors are released to a 
safe location outdoors. 


444.4.1.5.3.4 Installation of vent piping. Vent 
pipes shall be installed such that they will drain 
toward the tank without sags or traps in which 
liquid can collect. Vent pipes shall be installed in 
such a manner so as not to be subject to physical 
damage or vibration. 


444.4.1.5.3.5 Manifolding. Tank vent piping 
shall not be manifolded unless required for spe- 
cial purposes such as vapor recovery, vapor con- 
servation or air pollution control. 


444.4.1.5.3.5.1 Above-ground tanks inside 
buildings. For above-ground tanks, mani- 
folded vent pipes shall be adequately sized to 
prevent system pressure limits from being 
exceeded where manifolded tanks are subject 
to the same fire exposure. 


444.4.1.5.3.5.2 Tanks storing Class I liq- 
uids. To prevent contamination and possible 
change in classification of less volatile liquid, 
vent piping for tanks storing Class I liquids 
shall not be manifolded with vent piping for 
tanks storing Class II and III liquids unless 
positive means are provided to prevent the 
vapors from Class I liquids from entering 
tanks storing Class II and III liquids. 


444.4.1.5.4 Emergency venting. Stationary, above- 
ground tanks shall be equipped with additional vent- 
ing that will relieve excessive internal pressure 
caused by exposure to fires. Emergency vents for 
Class I, II and IIIA liquids shall not discharge inside 
buildings. The venting shall be installed and main- 
tained in accordance with Section 22.7 of NFPA 30. 


Exceptions: 


1. Tanks larger than 12,000 gallons (45 420 
L) in capacity storing Class ШВ liquids 
that are not within the diked area or the 
drainage path of Class I or II liquids do not 
require emergency relief venting. 


2. Emergency vents on protected above- 
ground tanks complying with UL 2085 
containing Class П or ША liquids are 
allowed to discharge inside the building. 


444.4.1.5.5 Tank openings other than vents. Tank 


openings for other than vents shall comply with Sec- 
tions 444.4.1.5.5.1 through 444.4.1.5.5.7. 


444.4.1.5.5.1 Connections below liquid level. 
Connections for tank openings below the liquid 
level shall be liquid tight. 


444.4.1.5.5.2 Filling, emptying and vapor 
recovery connections. Filling, emptying and 
vapor recovery connections to tanks containing 
Class I, II or IIIA liquids shall be located outside 
buildings іп accordance with ^ Section 
444.4.1.5.5.5 at a location free from sources of 
ignition and not less than 5 feet (1524 mm) from 
building openings ог lot lines of property that can 
be built on. Such openings shall be properly iden- 
tified and provided with a liquid-tight cap that 
shall be closed when not in use. 


Filling and emptying connections to indoor 
tanks containing Class IIIB liquids and connected 
to fuel-burning equipment shall be located at a 
finished ground level location outdoors. Such 
openings shall be provided with a liquid-tight cap 
that shall be closed when not in use. A sign in 
accordance with Section 414.9 that displays the 
following warning shall be permanently attached 
at the filling location: 


TRANSFERRING FUEL OTHER 
THAN CLASS IIIB COMBUSTIBLE 
LIQUID TO THIS TANK CONNECTION 
IS STRICTLY PROHIBITED 


444.4.1.5.5.3 Manual gauging. Openings for 
manual gauging, if independent of the fill pipe, 
shall be provided with a liquid-tight cap or cover. 
Covers shall be kept closed when not gauging; 
such openings shall be protected against liquid 
overflow and possible vapor release by means of 
a spring-loaded check valve or other approved 
device. 


444.4.1.5.5.4 Fill pipes and discharge lines. For 
top-loaded tanks, a metallic fill pipe shall be 
designed and installed to minimize the generation 
of static electricity by terminating the pipe within 
6 inches (152 mm) of the bottom of the tank, and 
it shall be installed in a manner that avoids exces- 
sive vibration. 


444.4.1.5.5.4.1 Class I liquids. For Class I 
liquids other than crude oil, gasoline and 
asphalt, the fill pipe shall be designed and 
installed in a manner that will minimize the 
possibility of generating static electricity by 
terminating within 6 inches (152 mm) of the 
bottom of the tank. 


444.4.1.5.5.5 Location of connections that are 
made or broken. Filling, withdrawal and vapor- 
recovery connections for Class I, II and ША liq- 
uids that are made and broken shall be located 
outdoors, not more than 5 feet (1524 mm) above 
the finished ground level, in an approved location 
in close proximity to the parked delivery vehicle. 
Such location shall be away from sources of igni- 
tion and not less than 5 feet (1524 mm) from 
building openings. Such connections shall be 
closed and liquid tight when not in use and shall 
be properly identified. 
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444.4.1.5.5.6 Protection against vapor release. 
Tank openings provided for purposes of vapor 
recovery shall be protected against possible vapor 
release by means of a spring-loaded check valve 
or dry-break connections, or other approved 
device, unless the opening is a pipe connected to 
a vapor processing system. Openings designed 
for combined fill and vapor recovery shall be pro- 
tected against vapor release unless connection of 
the liquid delivery line to the fill pipe simultane- 
ously connects the vapor recovery line. Connec- 
tions shall be vapor tight. 


444.4.1.5.5.7 Overfill prevention. An approved 
means or method in accordance with Section 
444.4.1.7.5.5 shall be provided to prevent the over- 
fill of all Class I, II and IIIA liquid storage tanks. 
Storage tanks in refineries, bulk plants or terminals 
regulated by Section 444.6 or 444.8 shall have 
overfill protection in accordance with API 2350. 


An approved means or method in accordance 
with Section 444.4.1.7.5.5 shall be provided to 
prevent the overfilling of Class IIIB liquid stor- 
age tanks connected to fuel-burning equipment 
inside buildings. 


444.4.1.5.6 Repair, alteration or reconstruction of 
tanks and piping. The repair, a/teration or recon- 
struction, including welding, cutting and hot tapping 
of storage tanks and piping that have been placed in 
service, shall be in accordance with NFPA 30. 


444.4.1.5.7 Design of supports. The design of the 
supporting structure for tanks shall be in accordance 
with this code and NFPA 30. 


444.4.1.5.8 Locations subject to flooding. Where 
a tank is located in an area where it is subject to 
buoyancy because of a rise in the water table, 
flooding or accumulation of water from fire sup- 
pression operations, uplift protection shall be pro- 
vided in accordance with Sections 22.14 and 23.14 
of NFPA 30. 


444.4.1.5.9 Corrosion protection. Where subject to 
external corrosion, tanks shall be fabricated from 
corrosion-resistant materials, coated or provided 
with corrosion protection in accordance with Sec- 
tion 23.3.5 of NFPA 30. 


444.4.1.5.10 Tank lining. Steel tanks are allowed to 
be lined only for the purpose of protecting the inte- 
rior from corrosion or providing compatibility with 
a material to be stored. Only those liquids tested for 
compatibility with the lining material are allowed to 
be stored in lined tanks. 


444.4.1.6 Vaults. Vaults shall be allowed to be either 
above or below grade and shall comply with Sections 
444.4.1.6.1 through 444.4.1.6.18. 


444.4.1.6.1 Listing required. Vaults shall be /isted 
in accordance with UL 2245. 


Exception: Where approved by the building offi- 
cial, below-grade vaults are allowed to be con- 
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structed on-site, provided that the design is in 
accordance with this code and that special inspec- 
tions are conducted to verify structural strength 
and compliance of the installation with the 
approved design in accordance with Section 
1707. Installation plans for below-grade vaults 
that are constructed on-site shall be prepared by, 
and the design shall bear the stamp of, a profes- 
sional engineer. Consideration shall be given to 
soil and hydrostatic loading on the floors, walls 
and lid; anticipated seismic forces; uplifting by 
groundwater or flooding; and loads imposed from 
above such as traffic and equipment loading on 
the vault lid. 


444.4.1.6.2 Design and construction. The vault 
shall completely enclose each tank. There shall not 
be openings in the vault enclosure except those nec- 
essary for access to; inspection of; and filling, emp- 
tying and venting of the tank. The walls and floor of 
the vault shall be constructed of reinforced concrete 
not less than 6 inches (152 mm) thick. The top of an 
above-grade vault shall be constructed of noncom- 
bustible material and shall be designed to be weaker 
than the walls of the vault to ensure that the thrust of 
an explosion occurring inside the vault is directed 
upward before significantly high pressure can 
develop within the vault. 


The top of an at-grade or below-grade vault shall 
be designed to relieve safely or contain the force of 
an explosion occurring inside the vault. The top and 
floor of the vault and the tank foundation shall be 
designed to withstand the anticipated loading, 
including loading from vehicular traffic, where 
applicable. The walls and floor of a vault installed 
below grade shall be designed to withstand antici- 
pated soil and hydrostatic loading. 


Vaults shall be designed to be wind and earth- 
quake resistant, in accordance with this code. 


444.4.1.6.3 Secondary containment. Vaults shall 
be substantially liquid tight and there shall not be 
backfill around the tank or within the vault. The 
vault floor shall drain to a sump. For premanufac- 
tured vaults, liquid tightness shall be certified as 
part of the listing provided by a nationally recog- 
nized testing laboratory. For field-erected vaults, 
liquid tightness shall be certified in an approved 
manner. 

444.4.1.6.4 Internal clearance. There shall be suffi- 
cient clearance between the tank and the vault to 
allow for visual inspection and maintenance of the 
tank and its appurtenances. Dispensing devices are 
allowed to be installed on tops of vaults. 

444.4.1.6.5 Anchoring. Vaults and their tanks shall 
be suitably anchored to withstand uplifting by 
ground water or flooding, including when the tank is 
empty. 

444.4.1.6.6 Vehicle impact protection. Vaults shall 
be resistant to damage from the impact of a motor 
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vehicle, or vehicle impact protection shall be pro- 
vided in accordance with Section 912.4.4. 


444.4.1.6.7 Arrangement. Tanks shall be /isted for 
above-ground use, and each tank shall be in its own 
vault. Compartmentalized tanks shall be allowed 
and shall be considered as a single tank. Adjacent 
vaults shall be allowed to share a common wall. The 
common wall shall be liquid and vapor tight and 
shall be designed to withstand the load imposed 
when the vault on either side of the wall is filled 
with water. 


444.4.1.6.8 Connections. Connections shall be pro- 
vided to permit venting of each vault to dilute, 
disperse and remove vapors prior to personnel enter- 
ing the vault. 


444.4.1.6.9 Ventilation. Vaults that contain tanks of 
Class I liquids shall be provided with an exhaust 
ventilation system installed in accordance with Sec- 
tion 415.12.3. The ventilation system shall operate 
continuously or be designed to operate upon activa- 
tion of the vapor or liquid detection system. The sys- 
tem shall provide ventilation at a rate of not less than 
1 cubic foot per minute (cfm) per square foot of 
floor area [0.00508 m?/(s x m?)], but not less than 
150 cfm (4 т?/тіп). The exhaust system shall be 
designed to provide air movement across all parts of 
the vault floor. Supply and exhaust ducts shall 
extend to within 3 inches (76 mm), but not more 
than 12 inches (305 mm), of the floor. The exhaust 
system shall be installed in accordance with the 


444.4.1.6.13 Normal vents. Vent pipes that are pro- 
vided for normal tank venting shall terminate not 
less than 12 feet (3658 mm) above ground level. 


444.4.1.6.14 Emergency vents. Emergency vents 
shall be vapor tight and shall be allowed to dis- 
charge inside the vault. Long-bolt manhole covers 
shall not be allowed for this purpose. 


444.4.1.6.15 Accessway. Vaults shall be provided 
with an approved personnel accessway with a mini- 
mum dimension of 30 inches (762 mm) and with a 
permanently affixed, nonferrous ladder. Accessways 
shall be designed to be nonsparking. Travel distance 
from any point inside a vault to an accessway shall 
not exceed 20 feet (6096 mm). At each entry point, a 
warning sign indicating the need for procedures for 
safe entry into confined spaces shall be posted. 
Entry points shall be secured against unauthorized 
entry and vandalism. 


444.4.1.6.16 Fire protection. Vaults shall be pro- 
vided with a suitable means to admit a fire suppres- 
sion agent. 


444.4.1.6.17 Classified area. The interior of a vault 
containing a tank that stores a Class I liquid shall be 
designated a Class I, Division 1, or Zone 0 location, 
as defined in the Electrical Code. 


444.4.1.6.18 Overfill protection. Overfill protec- 
tion shall be provided in accordance with Section 
444.4.1.7.5.5. The use of a float vent valve shall be 
prohibited. 


Mechanical Code. 


444.4.1.6.10 Liquid detection. Vaults shall be 
equipped with a detection system capable of detect- 
ing liquids, including water, and activating an alarm. 


444.4.1.6.11 Monitoring and detection. Vaults 
shall be provided with approved vapor and liquid 
detection systems and equipped with on-site audible 
and visual warning devices with battery backup. 
Vapor detection systems shall sound an alarm when 
the system detects vapors that reach or exceed 25 
percent of the lower explosive limit (LEL) ofthe liq- 
uid stored. Vapor detectors shall be located not 
higher than 12 inches (305 mm) above the lowest 
point in the vault. Liquid detection systems shall 
sound an alarm upon detection of any liquid, includ- 
ing water. Liquid detectors shall be located in accor- 
dance with the manufacturer's instructions. 
Activation of either vapor or liquid detection sys- 
tems shall cause a signal to be sounded at an 
approved, constantly attended location within the 
facility serving the tanks or at an approved location. 
Activation of vapor detection systems shall shut off 
dispenser pumps. 

444.4.1.6.12 Liquid removal. Means shall be pro- 
vided to recover liquid from the vault. Where a apparatus or similar device at a processing A 
pump is used to meet this requirement, the pump plant or petroleum refinery as herein | 
shall not be permanently installed in the vault. defined. | 


444.4.1.7 Above-ground tanks inside buildings. 
Above-ground storage of flammable and combustible 
liquids in tanks shall comply with Section 444.4.1 and 
Sections 444.4.1.7.1 through 444.4.1.7.5.9. 


444.4.1.7.1 Fire protection. Fire protection for 
above-ground tanks within buildings shall comply 
with Sections 444.4.1.7.1.1 through 444.4.1.7.1.4. 


| 

| 

| 

| 

| 

| 

| 

444.4.1.7.1.1 Required foam fire protection | 
systems. Where required by the building official, 

foam fire protection shall be provided for above- | 

ground tanks within buildings, other than pres- | 

sure tanks operating at or above 1 pound рег | 
square inch gauge (psig) (6.89 kPa) where such 

tank, or group of tanks spaced less than 50 feet | 

(15 240 mm) apart measured shell to shell, Ваза | 

liquid surface area in excess of 1,500 square feet | 

(139 m?), and is in accordance with one of the | 

following: | 

| 

| 

| 

| 


1. Used for the storage of Class І or II liquids. 
2. Used for the storage of crude oil. 


3. Used for in-process products and is located 
within 100 feet (30 480 mm) of a fired still, 
heater, related fractioning or processing 


ea — - 
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4. Considered by the building official as pos- 
ing an unusual exposure hazard because of 
topographical conditions; nature of occu- 
pancy, proximity on the same or adjoining 
property, and height and character of liq- 
uids to be stored; degree of private fire pro- 
tection to be provided; and facilities of the 
fire department to cope with flammable liq- 
uid fires. 


444.4.1.7.1.2 Foam fire protection system 
installation. Where foam fire protection is 
required, it shall be installed in accordance 
with NFPA 11. 


444.4.1.7.1.2.1 Foam storage. Where foam 
fire protection is required, foam-producing 
materials shall be stored on the premises. 


Exception: Storage of foam-producing 
materials off the premises is allowed as fol- 
lows: 


1. Such materials stored off the 
premises shall be of the proper type 
suitable for use with the equipment at 
the installation where required. 


2. Such materials shall be readily 
available at the storage location at all 
times. 


3. Adequate loading and transportation 
facilities shall be provided. 


4. The time required to deliver such 
materials to the required location in 
the event of fire shall be consistent 
with the hazards and fire scenarios 
for which the foam supply is 
intended. 


5. At the time of a fire, these off-prem- 
ises supplies shall be accumulated in 
sufficient quantities before placing 
the equipment in operation to ensure 
foam production at an adequate rate 
without interruption until extinguish- 
ment is accomplished. 


444.4.1.7.1.3 Fire protection of supports. Sup- 
ports or pilings for above-ground tanks storing 
Class I, П or ША liquids elevated more than 12 
inches (305 mm) above grade shall have a fire- 
resistance rating of not less than 2 hours in 
accordance with the fire exposure criteria speci- 
fied in ASTM E1529. 


Exceptions: 


1. Structural supports tested as part of a 
protected above-ground tank in 
accordance with UL 2085. 


2. Stationary tanks located inside buildings 
equipped throughout with an approved 
automatic sprinkler system designed in 
accordance with Section 903.3.1.1. 
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444.4.1.7.1.4 Inerting of tanks storing boil- 
over liquids. Liquids with boil-over characteris- 
tics shall not be stored in fixed roof tanks larger 
than 150 feet (45 720 mm) in diameter unless an 
approved gas enrichment or inerting system is 
provided on the tank. 


444.4.1.7.2 Supports, foundations and anchorage. 
Supports, foundations and anchorages for above- 
ground tanks within buildings shall be designed and 
constructed in accordance with NFPA 30 and this 
code. 


444.4.1.7.3 Stairways, platforms and walkways. 
Stairways, platforms and walkways shall be of non- 
combustible construction and shall be designed and 
constructed in accordance with NFPA 30 and this 
code. 


444.4.1.7.4 Above-ground tanks inside buildings. 
Above-ground tanks inside buildings shall comply 
with Sections 444.4.1.7.4.1 and 444.4.1.7.4.2. 


444.4.1.7.4.1 Overfill prevention. Above- 
ground tanks storing Class I, П and IIIA liquids 
inside buildings shall be equipped with a device 
or other means to prevent overflow into the build- 
ing including, but not limited to: a float valve, a 
preset meter on the fill line, a valve actuated by 
the weight of the tank's contents, a low-head 
pump that is incapable of producing overflow, or 
a liquid-tight overflow pipe not less than one pipe 
size larger than the fill pipe and discharging by 
gravity back to the outside source of liquid or to 
an approved location. Tanks containing Class 
IIIB liquids and connected to fuel-burning equip- 
ment shall be provided with a means to prevent 
overflow into buildings in accordance with Sec- 
tion 444.4.1.5.5.7. 


444.4.1.7.4.2 Fill pipe connections. Fill pipe 
connections for tanks storing Class I, II and IIIA 
liquids and Class IIIB liquids connected to fuel- 
burning equipment shall be in accordance with 
Section 444.4.1.7.5.6. 


444.4.1.7.5 Additional requirements for pro- 
tected above-ground tanks. In addition to the 
requirements of this section for above-ground tanks, 
the installation of protected above-ground tanks 
shall be in accordance with Sections 444.4.1.7.5.1 
through 444.4.1.7.5.9. 


444.4.1.7.5.1 Tank construction. The construc- 
tion of a protected above-ground tank and its pri- 
mary tank shall be in accordance with Section 
444.4.1.5. 


444.4.1.7.5.2 Normal and emergency venting. 
Normal and emergency venting for protected 
above-ground tanks shall be provided in accor- 
dance with Sections 444.4.1.5.3 and 444.4.1.5.4. 
The vent capacity reduction factor shall not be 
allowed. 


4-123 


SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


444.4.1.7.5.3 Secondary containment. Рго- 
tected above-ground tanks shall be provided with 
secondary containment, drainage control or dik- 
ing in accordance with Section 415.12.1. A 
means shall be provided to establish the integrity 
of the secondary containment in accordance with 
NFPA 30. 


444.4.1.7.5.4 Vehicle impact protection. Where 
protected above-ground tanks, piping, electrical 
conduit or dispensers are subject to vehicular 
impact, they shall be protected therefrom, either 
by having the impact protection incorporated into 
the system design in compliance with the impact 
test protocol of UL 2085 or by meeting the provi- 
sions of Section 912.4.4, or where necessary, a 
combination of both. Where guard posts or other 
approved barriers are provided, they shall be 
independent of each above-ground tank. 


444.4.1.7.5.5 Overfill prevention. Protected 
above-ground tanks shall not be filled in excess 
of 95 percent of their capacity. An overfill pre- 
vention system shall be provided for each tank. 
During tank-filling operations, the system shall 
comply with one of the following: 


1. The overfill prevention system shall 
include the following: 


1.1. An independent means of notifying 
the person filling the tank that the 
fluid level has reached 90 percent 
of tank capacity by providing an 
audible or visual alarm signal, 
providing a tank level gauge 
marked at 90 percent of tank 
capacity, or other approved means. 


1.2. Automatic shut off of the flow of 
fuel to the tank when the quantity 
of liquid in the tank reaches 95 
percent of tank capacity. For rigid 
hose fuel-delivery systems, an 
approved means shall be provided 
to empty the fill hose into the tank 
after the automatic shutoff device 
is activated. 


2. The system shall reduce the flow rate to not 
more than 15 gallons per minute (0.95 L/s) 
so that at the reduced flow rate, the tank will 
not overfill for 30 minutes, and automati- 
cally shut off flow into the tank so that none 
of the fittings on the top of the tank are 
exposed to product because of overfilling. 


444.4.1.7.5.5.1 Information signs. A perma- 
nent sign shall be provided at the fill point for 
the tank, documenting the filling procedure 
and the tank calibration chart. 


444.4.1.7.5.6 Fill pipe connections. The fill pipe 
shall be provided with a means for making a 
direct connection to the tank vehicle's fuel deliv- 


ery hose so that the delivery of fuel is not 
exposed to the open air during the filling opera- 
tion. Where any portion of the fill pipe exterior to 
the tank extends below the level of the top of the 
tank, a check valve shall be installed in the fill 
pipe not more than 12 inches (305 mm) from the 
fill hose connection. 


444.4.1.7.5.7 Spill containers. A spill container 
having a capacity of not less than 5 gallons (19 L) 
shall be provided for each fill connection. For 
tanks with a top fill connection, spill containers 
shall be noncombustible and shall be fixed to the 
tank and equipped with a manual drain valve that 
drains into the primary tank. For tanks with a 
remote fill connection, a portable spill container 
shall be allowed. 


444.4.1.7.5.8 Tank openings. Tank openings in 
protected above-ground tanks shall be through 
the top only. 


444.4.1.7.5.9 Antisiphon devices. Approved 
antisiphon devices shall be installed in each 
external pipe connected to the protected above- 
ground tank where the pipe extends below the 
level of the top of the tank. 


444.4.1.8 Drainage and diking. The area surrounding 
a tank or group of tanks shall be provided with drainage 
control or shall be diked to prevent accidental discharge 
of liquid from endangering adjacent tanks, adjoining 
property or reaching waterways. 


Exceptions: 


1. The building official is authorized to alter or 
waive these requirements based on a technical 
report that demonstrates that such tank or 
group of tanks does not constitute a hazard to 
other tanks, waterways or adjoining property 
after consideration of special features such as 
topographical conditions, nature of occupancy 
and proximity to buildings on the same or 
adjacent property, capacity, construction of 
proposed tanks and character of liquids to be 
stored, and nature and quantity of private and 
public fire protection provided. 


2. Drainage control and diking is not required for 
listed secondary containment tanks. 


444.4.1.8.1 Volumetric capacity. The volumetric 
capacity of the diked area shall be not less than the 
greatest amount of liquid that can be released from 
the largest tank within the diked area. The capacity of 
the diked area enclosing more than one tank shall be 
calculated by deducting the volume of the tanks other 
than the largest tank below the height of the dike. 


444.4.1.8.2 Diked areas containing two or more 
tanks. Diked areas containing two or more tanks 
shall be subdivided in accordance with NFPA 30. 


444.4.1.8.3 Protection of piping from exposure 
fires. Piping shall not pass through adjacent diked 
areas or impounding basins unless provided with a 
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sealed sleeve or otherwise protected from exposure 
to fire. 


444.4.1.8.4 Equipment, controls and piping in 
diked areas. Pumps, manifolds and fire protection 
equipment or controls shall not be located within 
diked areas or drainage basins or in a location where 
such equipment and controls would be endangered 
by fire in the diked area or drainage basin. Piping 
above ground shall be minimized and located as 
close as practical to the shell of the tank in diked 
areas or drainage basins. 


Exceptions: 


1. Pumps, manifolds and piping integral to the 
tanks or equipment being served, which is 
protected by intermediate diking, berms, 
drainage or fire protection such as water 
spray, monitors or resistive coating. 


2. Fire protection equipment or controls that 
are appurtenances to the tanks or equip- 
ment being protected, such as foam cham- 
bers or foam piping, water or foam 
monitors and hydrants, or hand and 
wheeled extinguishers. 


444.4.2 Liquid storage cabinets. Where other sections of 
this code require that liquid containers be stored in storage 
cabinets, such cabinets and storage shall be in accordance 
with Sections 444.4.2.1 and 444.4 2.2. 


444.4.2.1 Design and construction of storage cabi- 
nets. Design and construction of liquid storage cabinets 
shall be in accordance with Sections 444.422.1.1 
through 444.4.2.1.4. 


444.4.2.1.1 Materials. Cabinets shall be /isted in 
accordance with UL 1275 or constructed of 
approved wood or metal in accordance with the fol- 
lowing: 

1. Unlisted metal cabinets shall be constructed of 
steel having a thickness of not less than 0.044 
inch (1.12 mm) (18 gage). The cabinet, includ- 
ing the door, shall be double walled with 1'/,- 
inch (38 mm) airspace between the walls. 
Joints shall be riveted or welded and shall be 
tight fitting. 

2. Unlisted wooden cabinets, including doors, 
shall be constructed of not less than 1-inch (25 
mm) exterior grade plywood. Joints shall be 
rabbeted and shall be fastened in two direc- 
tions with wood screws. Door hinges shall be 
of steel or brass. Cabinets shall be painted 
with an intumescent-type paint. 


444.4.2.1.2 Labeling. Cabinets shall be provided 
with a conspicuous label in red letters on contrasting 
background that reads: FLAMMABLE—KEEP 
FIRE AWAY. 


444.4.2.1.3 Doors. Doors shall be well fitted, self- 
closing and equipped with a three-point latch. 
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444.4.2.1.4 Bottom. The bottom of the cabinet shall 
be liquid tight to a height of not less than 2 inches 
(51 mm). 


444.4.2.2 Capacity. The combined total quantity of liq- 
uids in a cabinet shall not exceed 120 gallons (454 L). 


444.4.3 Indoor storage. Storage of flammable and com- 
bustible liquids inside buildings in containers and portable 
tanks shall be in accordance with Sections 444.4.3.1 
through 444.4.3.4. 


Exceptions: 


1. Liquids in the fuel tanks of motor vehicles, air- 
craft, boats or portable or stationary engines. 


2. The storage of distilled spirits and wines in 
wooden barrels or casks. 


444.4.3.1 Shelf storage. Shelving shall be of approved 
construction, adequately braced and anchored. Seismic 
requirements shall be in accordance with this code. 


444.4.3.1.1 Use of wood. Wood of not less than 1 
inch (25 mm) nominal thickness is allowed to be 
used as shelving, racks, dunnage, scuffboards, floor 
overlay and similar installations. 


444.4.3.1.2 Displacement protection. Shelves shall 
be of sufficient depth and provided with a lip or 
guard to prevent individual containers from being 
displaced. 


Exception: Shelves in storage cabinets or on lab- 
oratory furniture specifically designed for such 
use. 


444.4.3.2 Rack storage. Where storage on racks is 
allowed elsewhere in this code, a minimum 4-foot-wide 
(1219 mm) aisle shall be provided between adjacent 
rack sections and any adjacent storage of liquids. Main 
aisles shall be not less than 8 feet (2438 mm) wide. 


444.4.3.3 Pile or palletized storage. Solid pile and pal- 
letized storage in liquid warehouses shall be arranged 
so that piles are separated from each other by not less 
than 4 feet (1219 mm). Aisles shall be provided and 
arranged so that containers or portable tanks are not 
more than 20 feet (6096 mm) from an aisle. Main ais/es 
shall be not less than 8 feet (2438 mm) wide. 


444.4.3.4 Limited combustible storage. Limited 
quantities of combustible commodities are allowed to 
be stored in liquid storage areas where the ordinary 
combustibles, other than those used for packaging the 
liquids, are separated from the liquids in storage by not 
less than 8 feet (2438 mm) horizontally, either by open 
aisles or by open racks, and where protection is pro- 
vided in accordance with Chapter 9. 


444.4.4 Quantity limits for storage. Liquid storage quan- 
tity limitations shall comply with Sections 444.4.4.1 and 
444.4.4.2. 


444.4.4.1 Maximum allowable quantity per control 
area. For occupancies other than Group M wholesale 
and retail sales uses, indoor storage of flammable and 
combustible liquids shall not exceed the maximum 
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allowable quantities per control area indicated in 
Table 307.1(1) and shall not exceed the additional lim- 
itations set forth in this section. 


For Group M occupancy wholesale and retail sales 
uses, indoor storage of flammable and combustible lig- 
uids shall not exceed the maximum allowable quantities 
per control area indicated in Table 414.2.5(2). 


Storage of hazardous production material flammable 
and combustible liquids in Group H-5 occupancies 
shall be in accordance with Section 415.11. 


444.4.4.2 Quantities exceeding limits for control 
areas. Quantities exceeding those allowed in control 
areas set forth in Section 444.4.4.1 shall be in liquid 
storage rooms or /iquid storage warehouses in accor- 
dance with Sections 444.4.7 and 444.4.8. 


444.4.5 Storage in control areas. Storage of flammable 
and combustible liquids in control areas shall be in accor- 
dance with Section 444.4.5.1. 


444.4.5.1 Basement storage. Class I liquids shall be 
allowed to be stored in basements in amounts not 
exceeding the maximum allowable quantity per control 
area for use-open systems in Table 307.1(1), provided 
that automatic suppression and other fire protection are 
provided in accordance with Chapter 9. Class II and 
IIIA liquids shall be allowed to be stored in basements, 
provided that automatic suppression and other fire pro- 
tection are provided in accordance with Chapter 9. 


444.4.6 Wholesale and retail sales uses. Flammable and 
combustible liquids in Group M occupancy wholesale and 
retail sales uses shall be in accordance with Sections 
444.4.6.1 through 444.4.6.3, or Sections 10.10.2, 12.3.8, 
16.4.1 through 16.4.3, 16.5.1 through 16.5.2.12, Tables 
16.5.2.1 through 16.5.2.12, and Figures 16.4.1(a) through 
16.14.1(c) of NFPA 30. 


444.4.6.1 Container type. Containers for Class I liq- 
uids shall be metal. 


Exception: In sprinklered buildings, an aggregate 
quantity of 120 gallons (454 L) of water-miscible 
Class IB and Class IC liquids is allowed in nonme- 


tallic containers, each having a capacity of 16 
ounces (0.473 L) or less. 


444.4.6.2 Container capacity. Containers for Class I 
liquids shall not exceed a capacity of 5 gallons (19 L). 


Exception: Metal containers not exceeding 55 gal- 
lons (208 L) are allowed to store up to 240 gallons 
(908 L) of the maximum allowable quantity per 
control area of Class IB and IC liquids in a control 
ared. The building shall be equipped throughout 
with an approved automatic sprinkler system in 
accordance with Table 414.2.5(2). The containers 
shall be provided with plastic caps without cap 
seals and shall be stored upright. Containers shall 
not be stacked or stored in racks and shall not be 
located in areas open to the public. 


444.4.6.3 Fire protection and storage arrangements. 
Fire protection and container storage arrangements 
shall be in accordance with Table 444.4.6.3(1) or the 
following: 


1. Storage on shelves shall not exceed 6 feet (1829 
mm) in height, and shelving shall be metal. 


2. Storage on pallets or in piles greater than 4 feet 
6 inches (1372 mm) in height, or where the ceil- 
ing exceeds 18 feet (5486 mm) in height, shall 
be protected in accordance with Table 
444.4.6.3(4), and the storage heights and 
arrangements shall be limited to those specified 
in Table 444.4.6.3(2). 


3. Storage on racks greater than 4 feet 6 inches 
(1372 mm) in height, or where the ceiling 
exceeds 18 feet (5486 mm) in height, shall be 
protected in accordance with Tables 
444.4.6.3(5), 444.4.6.3(6) and 444.4.6.3(7) as 
appropriate, and the storage heights and 
arrangements shall be limited to those specified 
in Table 444.4.6.3(3). 


Combustible commodities shall not be stored above 
flammable and combustible liquids. 


TABLE 444.4.6.3(1) 
MAXIMUM STORAGE HEIGHT IN CONTROL AREA 


NONSPRINKLERED AREA SPRINKLERED AREA* SPRINKLERED WITH IN-RACK PROTECTION"? 
Jc Ne fe Ёй 


Flammable liquids: 
Class IA 
Class IB 
Class IC 
Combustible liquids: 
Class II 
Class ША 
Class IIIB 
For SI: 1 foot = 304.8 mm. 


4 4 

4 8 

4 8 
6 8 
8 12 
8 12 


a. In buildings protected by an automatic sprinkler system, the storage height for containers and portable tanks shall not exceed the maximum storage height | 
permitted for the fire protection scheme set forth in NFPA 30 or the maximum storage height demonstrated in a full-scale fire test, whichever is greater. NFPA ` 


30 criteria and fire test results for metallic containers and portable tanks shall not be applied to nonmetallic containers and portable tanks. 
b. In-rack protection shall be in accordance with Table 444.4.6.3(5), 444.4.6.3(6) or 444.4.6.3(7). 
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TABLE 444.4.6.3(2) 
STORAGE ARRANGEMENTS FOR PALLETIZED OR SOLID-PILE STORAGE IN LIQUID STORAGE ROOMS AND WAREHOUSES 


Ground floor 
Upper floors 
Basements 


Ground floor? 
Upper floors 
Basements 


MAXIMUM STORAGE HEIGHT MAXIMUM QUANTITY PER PILE MAXIMUM QUANTITY PER ROOM* 
(gallons) (gallons) 
CLASS| STORAGELEVEL E = 
dbi - ui 
5 Not Allowed 3.000 Not Allowed 12,000 Not Allowed 
5 Not Allowed 2.000 Not Allowed 8,000 Not Allowed 
Not Allowed| Not Allowed | Not Allowed Not Allowed Not Allowed | Not Allowed 
Ground floor 6.5 7| 
Upper floors à 1 3,000 10,000 12,000 20,000 
Basements Not Allowed| Not Allowed | Not Allowed Not Allowed Not Allowed | Not Allowed 
Ground floor? у 7 5,000 20,000 15,000 40,000 
7 3,000 10,000 12,000 20,000 
Basements Not Allowed | Not Allowed Not Allowed Not Allowed | Not Allowed 
3 
3 
1 
Ground floor 5 14 15,000 60,000 100,000 
Upper floors 5 20 14 15,000 60,000 100,000 
Basements 3 10 T 10,000 20,000 40,000 
For SI: 1 foot = 304.8 mm, 1 gallon = 3.785 L. 
a. See Section 444.4.8.1 for unlimited quantities in liquid storage warehouses. 
permitted for the fire protection scheme set forth in NFPA 30 or the maximum storage height demonstrated in a full-scale fire test, whichever is greater. 
NFPA 30 criteria and fire test results for metallic containers and portable tanks shall not be applied to nonmetallic containers and portable tanks. 
. These height limitations are allowed to be increased to 10 feet for containers having a capacity of 5 gallons or less. 
d. For palletized storage of unsaturated polyester resins (UPR) in relieving-style metal containers with 50 percent or less by weight Class IC or II liquid and no Class 
IA or IB liquid, height and pile quantity limits shall be permitted to be 10 feet and 15,000 gallons, respectively, provided that such storage is protected by 


5,000 20,000 15,000 40,000 
Upper floors 
14 25,000 
14 25,000 
7 7,500 
b. In buildings protected by an automatic sprinkler system, the storage height for containers and portable tanks shall not exceed the maximum storage height 
sprinklers in accordance with NFPA 30 and that the UPR storage area is not located in the same containment area or drainage path for other Class I or П liquids. 


о 


TABLE 444.4.6.3(3) 
STORAGE ARRANGEMENTS FOR RACK STORAGE IN LIQUID STORAGE ROOMS AND WAREHOUSES 


MAXIMUM STORAGE HEIGHT? MAXIMUM QUANTITY PER КООМ" 
STORAGE LEVEL (feet) (gallons) 


TYPE RACK 


Double row or Single row 


Double row or Single row 


Double row or Single row 


Multirow 
Double row 
Single row 


For SI: 1 foot = 304.8 mm, 1 gallon = 3.785 L. 


Ground floor 
Upper floors 
Basements 


Ground floor 
Upper floors 
Basements 


Ground floor 
Upper floors 
Basements 


Ground floor 
Upper floors 
Basements 


25 
15 
Not Allowed 


25 
15 
Not Allowed 


7,500 
4,500 
Not Allowed 


15,000 
9,000 
Not Allowed 


24,000 
24,000 
9,000 


a. See Section 444.4.8.1 for unlimited quantities in liquid storage warehouses. 

b. In buildings protected by an automatic sprinkler system, the storage height for containers and portable tanks shall not exceed the maximum storage height 
permitted for the fire protection scheme set forth in NFPA 30 or the maximum storage height demonstrated in a full-scale fire test, whichever is greater. NFPA 
30 criteria and fire test results for metallic containers and portable tanks shall not be applied to nonmetallic containers and portable tanks. 
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TABLE 444.4.6.3(4) 
AUTOMATIC SPRINKLER PROTECTION FOR SOLID-PILE AND PALLETIZED STORAGE OF LIQUIDS 
IN METAL CONTAINERS AND PORTABLE TANKS? 


STORAGE CONDITIONS CEILING SPRINKLER DESIGN AND DEMAND 


| M DURATION 
Area (square feet) Maximum | MINIMUM Hose | MINIMUM DURATIO! 
Mir Container size and arrangement High- Ordinary- spacing sn самима HOSE STREAMS 
liquid temperature | temperature | (Square > (hours) 


sprinklers sprinklers feet) 
5 gallons or less, with or without car- 0.30 3.000 5.000 
tons, palletized or solid pile" 
Containers greater than 5 gallons, on 
end or side, palletized or solid pile 000 т 
5 gallons or less, with or without car- 0.30 3,000 5.000 
IB, IC tons, palletized or solid pile^ 
and II 500 2 
Containers greater than 5 gallons оп | 025 5,000 8.000 
pallets or solid pile, one high 
Containers greater than 5 gallons on 
pallets or solid pile, more than one 750 2 
high, on end or side 
Вс Portable tanks, one high 0.30 3,000 5,000 
Біз П 8 


Portable tanks, two high M | 5000 | 000 | 800 | 000 — 
EEN gallons or less, with or without car- 
Containers greater than 5 gallons on 
pallets or solid pile, on end or sides, | 0.2 3,000 5,000 
up to three high 
Containers greater than 5 gallons, on 
pallets or solid pile, on end or sides, 3,000 5,000 
up to 18 feet 2.2 


поела онна o эо БЕГЕН БЕСІН 59 | 
б зз t шшр сн ысты кестені 


For SI: 1 foot = 304.8 mm, 1 gallon = 3.785 L, 1 square foot = 0.0929 m°, 1 gallon per minute = 3.785 L/m. 
1 gallon per minute per square foot = 40.75 L/min/m’, 


а. The design area contemplates the use of Class 11 standpipe systems. Where Class I standpipe systems are used, the area of application shall be increased by 30 
percent without revising density. 


b. For storage heights above 4 feet or ceiling heights greater than 18 feet, an approved engineering design shall be provided in accordance with Section 104.7.2. 
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Maximum 


spacing Racks up to 9 feet deep 


Area (square feet) 
amem 
High- Ordinary- 
temperature | temperature 
sprinklers | sprinklers 


i 3 - й 


100 ft?/ 
head 


‚ Ordinary- 
temperature, quick- 
response sprinklers, 
maximum 8 feet 3 
inches horizontal 
spacing 

‚ One line of sprinklers 
above each level of 
storage 

. Locate in longitudinal 
flue space, staggered 
vertical 

. Shields required 

where multiple level 

. Ordinary- 
temperature, quick- 
response sprinklers, 
maximum 8 feet 3 
inches horizontal 
spacing 

. See2 above 

. See 3 above 

. See 4 above 


N 


> 


> 


Not 
Applicable 


> vu һә 


Not Applicable 
None for maximum 
6-foot-deep racks 


100 ft?/ 
head 


Not 
Applicable 


. Ordinary-temperature 

sprinklers 8 feet apart 

horizontally 

‚ One line of sprinklers 
between levels at 
nearest 10-foot 
vertical intervals 

. Locate in longitudinal 
flue space, staggered 
vertical 

4. Shields required 

where multiple level 


N 


100 ft?/ 
head 


w 


Same as for Class П 
liquids 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square foot 


. Ordinary-temperature, 


‚ One line of sprinklers 30 psi нм 
above each level of р АЛАН 
MOIS (0.5-inch |3. Six sprinklers each 
ge 4 
orifice) on top three levels, 


. Locate in transverse flue 


. Shields required where 


. Ordinary-temperature, 


. See 4 above 


. Ordinary-temperature 


. Twolines between levels 


. Locate in transverse flue 


. Shields required where 


Same as for Class II liquids 


TABLE 444.4.6.3(5) 
AUTOMATIC SPRINKLER PROTECTION REQUIREMENTS FOR RACK STORAGE OF LIQUIDS IN 
METAL CONTAINERS OF 5-GALLON CAPACITY OR LESS WITH OR WITHOUT CARTONS ON CONVENTIONAL WOOD PALLETS* 


VTL" > VESIEN AND IN-RACK SPRINKLER ARRANGEMENT AND DEMAND 


MINIMUM 
DURATION 
а STREAM SPRINKLER 
Racks more than orifice) | Number of sprinklers | рЕМАМО | АМО HOSE 
9 feet to 12 feet deep 14 psi operating STREAM 
(large 
orifice) 


quick-response 
sprinklers, maximum 8 
feet 3 inches horizontal 
spacing 


. Eight sprinklers if 
only one level 

. Six sprinklers each 
on two levels if 


~ 


if three or more 
levels 
4. Hydraulically most 
remote 


spaces, staggered 
vertical and within 20 
inches of aisle 


multiple level 


quick-response 
sprinklers, maximum 8 


feet 3 inches horizontal ^ ры psi a See 
қс ве 1 through 4 above 
. See 2 above orifice) 
. See 3 above 


Not 


Not Applicable Applicable 


Not Applicable 


sprinklers 8 feet apart 
horizontally 


Hydraulically most 
remote—six sprinklers 
at each level, up to a 
maximum of three 
levels 


at nearest 10-foot 
vertical intervals 


spaces, staggered 
vertical and within 20 
inches of aisle 


multiple level 


Same as for Class II 
liquids 


= 0.0929 m’, | pound per square inch = 6.895 kPa, 


1 gallon = 3.785 L, 1 gallon per minute = 3.785 L/m, 1 gallon per minute per square foot = 40.75 L/min/m’. 
a, The design area contemplates the use of Class II standpipe systems. Where Class I standpipe systems are used, the area of application shall be increased by 30 


percent without revising density. 


b. Using listed or approved extra-large orifices, high-temperature quick-response or standard element sprinklers under a maximum 30-foot ceiling with 


minimum 7.5-foot aisles. 


c. For friction lid cans and other metal containers equipped with plastic nozzles or caps, the density shall be increased to 0.65 gpm per square foot using listed or 


approved extra-large orifice, high-temperature quick-response sprinklers. 


d. Using listed or approved extra-large orifice, high-temperature quick-response or standard element sprinklers under a maximum 18-foot ceiling with minimum 


7.5-foot aisles and metal containers. 


e 
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TABLE 444.4.6.3(6) 
AUTOMATIC SPRINKLER PROTECTION REQUIREMENTS FOR RACK STORAGE OF LIQUIDS IN METAL CONTAINERS 
GREATER THAN 5-GALLON CAPACITY* 


ee IN-RACK SPRINKLER ARRANGEMENT AND DEMAND MINIMUM 
MINIMUM | м 


CLASS Area | Area(square feet) | | | Area(square feet) | | SPRINKLER 
LIQUID Densi iinn On-side storage racks | On-end storage (on | Minimum Number of 
say pA High- Ordinary- up to 9-foot-deep | pallets) up to 9-foot- | nozzle sprinklers 


(gpm ft?) — pierced spacing racks deep racks pressure operating 
inklers sprinklers 


: . Ordinary- 
; € temperature 
cre 8 feet sprinklers 8 feet 
к apart horizontally 
apart horizontally ^ 
Nie sera mi Hydraulicall 
sprinklers above ^ ch tier of y укм y 
3,000 80 f/head чет tier of storage | storage remote— six 
У асаа! = 3. Locate in sprinklers at 
longitudinal flue each level 
арас»; staggered space, staggered 
vertical vertical 
à Ren in Зи . Shields required 
| р where multiple 
- level 


. See 1 above 
IB, IC and II К Опе line of ‚ бег 1 above Hydraulically 
балын sprinklers every Jeni abana most — 

3,000 100 fi?/head| ее tiers of remote— six 

25-foot storage See 3 above sprinklers at 
height) "MO A . See 4 above each level 

. See 4 above 

. See 1 above . See 1 above 
ш . One line of ‚ One line of Hydraulically 

ы sprinklers every sprinklers every most 

тшш ВСУ 3,000 5,000 |120 f?/head| sixth level third level remote— six 
40-foot (maximum) (maximum) sprinklers at 
height) ‚ See 3 above ‚ See 3 above each level 

. See 4 above ‚ See 4 above 


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m°, 1 pound per square inch = 6.895 kPa, 1 gallon = 3.785 L, 1 gallon per minute = 3.785 L/m, 
1 gallon per minute per square foot = 40.75 L/min/m’. 


a. The design assumes the use of Class II standpipe systems. Where a Class I standpipe system is used, the area of application shall be increased by 30 percent 
without revising density. 


TABLE 444.4.6.3(7) 
AUTOMATIC AFFF WATER PROTECTION REQUIREMENTS FOR RACK STORAGE OF LIQUIDS IN METAL CONTAINERS 


GREATER THAN 5-GALLON САРАСІТҮ“ ° 
CEILING SPRINKLER DESIGN AND DEMAND 
CLASS Area | Area(square feet) | feet) 
LIQUID | Density SI | 
High-te ature 
ЫРА poss 


IN-RACK SPRINKLER ARRANGEMENT AND DEMAND* 
IA, IB, 
a -|- х 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square foot = 0.0929 m’, 1 pound per square inch = 6.895 kPa, 1 gallon = 3.785 L, 
1 gallon per minute = 3.785 L/m, 1 gallon per minute per square foot = 40.75 L/min/m’. 

а. System shall be a closed-head wet system with approved devices for proportioning aqueous film-forming foam. 

b. Except as modified herein, in-rack sprinklers shall be installed in accordance with NFPA 13. 

c. The height of storage shall not exceed 25 feet. 

d. Hose stream demand includes 1'/,-inch inside hose connections, where required. 


Minimum | трего | Hose stream | „PURATION DURATION 
On-end st of d bg AFFF SUPPLY | WATER SUPPLY 
"рей чал КЕЯ Sprinklers demand‘ (minimum) (hours) 


operating 


. Ordinary-temperature 
sprinklers up to 10 feet apart 
horizontally 

2. One line of sprinklers above 

each level of storage sprinklers per 

3. Locate in longitudinal flue 

space, staggered vertically 

4. Shields required for multiple 

level 
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TABLE 444.4.6.3(8) 
AUTOMATIC SPRINKLER PROTECTION REQUIREMENTS FOR CLASS | LIQUID STORAGE IN 
METAL CONTAINERS OF 1-GALLON CAPACITY OR LESS WITH UNCARTONED OR CASE-CUT SHELF DISPLAY 
УР TO 6.5 FEET, AND PALLETIZED STORAGE ABOVE IN A DOUBLE-ROW RACK ARRAY* 


CEILING SPRINKLER DESIGN AND DEMAND IN-RACK SPRINKLER ARRANGEMENT AND DEMAND MINIMUM 
Area (square feet) ; HOSE 
Maximum Racks 9 to Minimum Number of STREAM 
spacing 


Densi 
com) High Ordinary Racks up to 9 feet deep 12 feet nozzle sprinklers DEMAND 
temperature | temperature 


pressure operating (gpm) 


MINIMUM 
DURATION 
SPRINKLERS 
AND HOSE 
STREAM 
(hours) 


STORAGE 
HEIGHT 


‚ Ordinary-temperature, 
quick-response sprinklers, 
maximum 8 feet 3 inches 
horizontal spacing 30 psi 
. One line of sprinklers at (standard 
the 6-foot level and the orifice) or 14 
11.5-foot level of storage psi (large 
. Locate in longitudinal flue orifice) 
space, staggered vertical 
. Shields required where 
multiple level 


. Six sprinklers 
each on two 
levels 

. Hydraulically 
most remote 
12 sprinklers 


Not 2 
Applicable 100 fy choad 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square foot = 0.0929 ny, 1 pound per square inch = 6.895 kPa, 1 gallon = 3.785 L, 
1 gallon per minute = 3.785 L/m, 1 gallon per minute per square foot = 40.75 L/min/m’. 

a. This table shall not apply to racks with solid shelves. 

b. Using extra-large orifice sprinklers under a ceiling 30 feet or less in height. Minimum aisle width is 7.5 feet. 


switches. Such aisles shall be not less than 3 feet 
(914 mm) in width, unless greater widths are 
required for separation of piles or racks, in which 
case the greater width shall be provided. 


444.4.7 Liquid storage rooms. Liquid storage rooms 
shall comply with Sections 444.4.7.1 through 444.4.7.5.1. 


444.4.7.1 General. Quantities of liquids exceeding 
those set forth in Section 444.4.4.1 for storage in con- 


trol areas shall be stored in a liquid storage room com- 
plying with this section and constructed and separated 
as required by this code. 


444.4.7.2 Quantities and arrangement of storage. 
The quantity limits and storage arrangements in liquid 
storage rooms shall be in accordance with Tables 
444.4.6.3(2) and 444.4.6.3(3) and Sections 444.4.7.2.1 
and 444.4.7.2.2. 


444.4.7.2.1 Mixed storage. Where two or more 
classes of liquids are stored in a pile or rack section, 
both of the following shall apply: 


1. The quantity in that pile or rack shall not 
exceed the smallest of the maximum quanti- 
ties for the classes of liquids stored in accor- 
dance with Table 444.4.6.3(2) or 444.4.6.3(3). 


2. The height of storage in that pile or rack shall 
not exceed the smallest of the maximum 
heights for the classes of liquids stored in 
accordance with Table 444.4.6.3(2) or 
444.4.6.3(3). 


444.4.7.2.2 Separation and aisles. Piles shall be 
separated from each other by not less than 4-foot 
(1219 mm) aisles. Aisles shall be provided so that all 


444.4.7.3 Spill control and secondary containment. 
Liquid storage rooms shall be provided with spill con- 
trol and secondary containment in accordance with 
Section 415.12.1. 


444.4.7.4 Ventilation. Liquid storage rooms shall be 
ventilated in accordance with Section 415.12.3. 


444.4.7.5 Fire protection. Fire protection for liquid 
storage rooms shall comply with Section 444.4.7.5.1. 


444.4.7.5.1 Fire protection systems. Liquid storage 
rooms shall be protected by automatic sprinkler sys- 
tems installed in accordance with Chapter 9 and 
Tables 444.4.6.3(4) through 444.4.6.3(7) and Table 
444.4.7.5.1. In-rack sprinklers shall also comply 
with NFPA 13. 


Automatic foam-water systems and automatic 
aqueous film-forming foam (AFFF) water sprin- 
kler systems shall not be used except where 
approved. 


Protection criteria developed from fire modeling 
or full-scale fire testing conducted at an approved 
testing laboratory are allowed in lieu of the protec- 
tion as shown in Tables 444.4.6.3(2) through 
444.4.6.3(7) and Table 444.4.7.5.1 where approved. 


containers are 20 feet (6096 mm) or less from an 
aisle. Where the storage of liquids is on racks, a 
minimum 4-foot-wide (1219 mm) aisle shall be pro- 
vided between adjacent rows of racks and adjacent 
storage of liquids. Main aisles shall be not less than 
8 feet (2438 mm) wide. 


Additional aisles shall be provided for access to 
doors, required windows and ventilation openings, 
standpipe connections, mechanical equipment and 


444.4.8 Liquid storage warehouses. Buildings used for 
storage of flammable or combustible liquids in quantities 
exceeding those set forth in Section 444.4.4 for control 
areas and Section 444.4.7 for liquid storage rooms shall 
comply with Sections 444.4.8.1 through 444.4.8.5 and shall 
be constructed and separated as required by this code. 


444.4.8.1 Quantities and storage arrangement. The 
total quantities of liquids in a /iquid storage warehouse 
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TABLE 444.4.7.5.1 
AUTOMATIC AFFF-WATER PROTECTION REQUIREMENTS FOR SOLID-PILE AND 
PALLETIZED STORAGE OF LIQUIDS IN METAL CONTAINERS OF 5-GALLON CAPACITY OR LESS? 


CEILING SPRINKLER DESIGN AND DEMAND 


STORAGE HOSE e RAJON DURATION 
PAC Е 
yes CLASS LIQUID | Density rs Temperature | Maximum | Orifice size | HEIGHT | DEMAND Y 
(gpm/ft*) feet rating spacing (inch) uc (арт): Pi A 


IB, IC, II o 
Cartoned and Til sake.. | 200 | 000 | зет | Л ft?/ head | 031 | 531 
U IB, IC, II o 
ncartoned and Ш 2,000 286°F 100 ft?/ head | 0.5 or 0.531 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square foot = 0.0929 m’, 1 gallon per minute = 3.785 L/m, 1 gallon per minute per square foot = 40.75 L/min/m’, 
= [(*F) -32]/1.8. 

a. System shall be a closed-head wet system with approved devices for proportioning aqueous film-forming foam. 

b. Maximum ceiling height of 30 feet. 

c. Hose stream demand includes 1'/,-inch inside hose connections, where required. 


shall not be limited. The arrangement of storage shall 
be in accordance with Table 444.4.6.3(2) or 
444.4.6.3(3). 


444.4.8.1.1 Mixed storage. Mixed storage shall be 
in accordance with Section 444.4.7.2.1. 


444.4.8.1.2 Separation and aisles. Separation and 
aisles shall be in accordance with Section 
444.4.7.2.2. 


444.4.8.2 Spill control and secondary containment. 
Liquid storage warehouses shall be provided with spill 
control and secondary containment as set forth in Sec- 
tion 415.12.1. 


444.5 Dispensing, use, mixing and handling. Dispensing, 
use, mixing and handling of flammable liquids shall be in 
accordance with Section 444.2 and this section. Tank vehicle 
and tank car loading and unloading and other special opera- 
tions shall be in accordance with Section 444.6. 


Exception: Containers of organic coatings having no fire 
point and which are opened for pigmentation are not 
required to comply with this section. 


444.5.1 Liquid transfer. Liquid transfer equipment and 
methods for transfer of Class I, П and ША liquids shall be 
approved and be in accordance with Sections 444.5.1.1 
through 444.5.1.5. 


444.4.8.3 Ventilation. Liquid storage warehouses stor- 
ing containers greater than 5 gallons (19 L) in capacity 
shall be ventilated at a rate of not less than 0.25 cfm per 
square foot (0.00127 m?/s x m?) of floor area over the 
storage area. 


444.4.8.4 Automatic sprinkler systems. Liquid stor- 
age warehouses shall be protected by automatic sprin- 
kler systems installed in accordance with Chapter 9 and 
Tables 444.4.6.3(4) through 444.4.6.3(7) and Table 
444.4.7.5.1, or Sections 16.4.1 through 16.4.3, 16.5.1 
through 16.5.2.12, Tables 16.5.2.1 through 16.5.2.12 
and Figures 16.4.1(a) through 16.4.1(c) of NFPA 30. 
In-rack sprinklers shall also comply with NFPA 13. 


Automatic foam-water systems and automatic 
AFFF water sprinkler systems shall not be used except 
where approved. 


Protection criteria developed from fire modeling or 
full-scale fire testing conducted at an approved testing 
laboratory are allowed in lieu of the protection as 
shown in Tables 444.4.6.3(2) through 444.4.6.3(7) and 
Table 444.4.7.5.1 where approved. 


444.4.8.5 Warehouse hose lines. In /iquid storage 
warehouses, either 1'/,-inch (38 mm) lined or 1-іпсһ 
(25 mm) hard rubber hose lines shall be provided in 
sufficient number to reach all liquid storage areas and 
shall be in accordance with Section 903 or 905. 


444.4.9 Weather protection. Weather protection for out- 
door storage shall be in accordance with Section 415.12.9. 
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444.5.1.1 Pumps. Where positive-displacement pumps 
are used, they shall be provided with pressure relief dis- 
charging back to the tank, pump suction or other 
approved location, or shall be provided with interlocks 
to prevent overpressure. 


444.5.1.2 Pressured systems. Where gases are intro- 
duced to provide for transfer of Class I liquids, or Class 
II and III liquids transferred at temperatures at or above 
their flash points by pressure, only inert gases shall be 
used. Controls, including pressure relief devices, shall 
be provided to limit the pressure so that the maximum 
working pressure of tanks and containers cannot be 
exceeded. Where devices operating through pressure 
within a tank or container are used, the tank or con- 
tainer shall be a pressure vessel approved for the 
intended use. Air or oxygen shall not be used for pres- 
surization. 


Exception: Air transfer of Class II and III liquids at 
temperatures below their flash points. 


444.5.1.3 Class I, II and III liquids. Class I liquids, or 
when heated to or above their flash points, Class П and 
Class III liquids, shall be transferred by one of the fol- 
lowing methods: 


1. From safety cans complying with UL 30. 
2. Through an approved closed piping system. 


3. From containers or tanks by an approved pump 
taking suction through an opening in the top of 
the container or tank. 
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4. For Class IB, IC, П and III liquids, from contain- 
ers or tanks by gravity through an approved self- 
closing or automatic-closing valve where the 
container or tank and dispensing operations are 
provided with spill control and secondary con- 
tainment in accordance with Section 415.12.1. 
Class IA liquids shall not be dispensed by gravity 
from tanks. 

5. Approved engineered liquid transfer systems. 

Exception: Liquids in original shipping containers 

not exceeding a 5.3-gallon (20 L) capacity. 

444.5.1.4 Manual container filling operations. Class 
I liquids or Class П and Class III liquids that are heated 
up to or above their flash points shall not be transferred 
into containers unless the nozzle and containers are 
electrically interconnected. Acceptable methods of 
electrical interconnection include either of the follow- 
ing: 

1. Metallic floor plates on which containers stand 
while filling, where such floor plates are electri- 
cally connected to the fill stem. 


2. Where the fill stem is bonded to the container 
during filling by means of a bond wire. 


444.5.1.5 Automatic container-filling operations for 
Class I liquids. Container-filling operations for Class 1 
liquids involving conveyor belts or other automatic- 
feeding operations shall be designed to prevent static 
accumulations. 


444.5.2 Use, dispensing and mixing inside buildings. 
Indoor use, dispensing and mixing of flammable and com- 
bustible liquids shall be in accordance with Section 
444.5.1 and Sections 444.5.2.1 through 444.5.2.5.5. 


444.5.2.1 Closure of mixing or blending vessels. Ves- 
sels used for mixing or blending of Class I liquids and 
Class II or III liquids heated up to or above their flash 
points shall be provided with self-closing, tight-fitting, 
noncombustible lids that will control a fire within such 
vessel. 


Exception: Where such devices are impractical, 
approved automatic or manually controlled fire- 
extinguishing devices shall be provided. 


444.5.2.2 Bonding of vessels. Where differences of 
potential could be created, vessels containing Class | 
liquids or liquids handled at or above their flash points 
shall be electrically connected by bond wires, ground 
cables, piping or similar means to a static grounding 
system to maintain equipment at the same electrical 
potential to prevent sparking. 


444.5.2.3 Heating, lighting and cooking appliances. 
Heating, lighting and cooking appliances that utilize 
Class I liquids shall not be operated within a building or 
structure. 


Exception: Operation in single-family dwellings. 
444.5.2.4 Quantity limits for use. Liquid use quantity 


limitations shall comply with Sections 444,5.2.4.1 and 
444.5.2.4.2. 
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444.5.2.41 Maximum allowable quantity per 
control area. Indoor use, dispensing and mixing of 
flammable and combustible liquids shall not exceed 
the maximum allowable quantity per control area 
indicated in Table 307.1(1) and shall not exceed the 
additional limitations set forth in Section 444.5.2.4. 


Use of hazardous production material flammable 
and combustible liquids in Group H-5 occupancies 
shall be in accordance with Chapter 27. 


Exception: Cleaning with Class I, II and ША liq- 
uids shall be in accordance with Section 
444.5.2.5. 


444.5.2.4.2 Quantities exceeding limits for control 
areas. Quantities exceeding the maximum allowable 
quantity per control area indicated in Section 
444.5.2.4.1 shall be in accordance with the follow- 
ing: 

1. For open systems, indoor use, dispensing and 
mixing of flammable and combustible liquids 
shall be within a room or building complying 
with this code and Sections 444.5.2.6.1 
through 444.5.2.6.5.3. 


2. For closed systems, indoor use, dispensing and 
mixing of flammable and combustible liquids 
shall be within a room or building complying 
with this code and Sections 444.5.2.6 through 
444.5.2.6.4. and Section 444.5.2.6.6. 


444.5.2.5 Cleaning with flammable and combustible 
liquids. Cleaning with Class I, II and IIIA liquids shall 
be in accordance with Sections 444.5.2.5.1 through 
444.5.2.5.5. 


444.5.2.5.1 Machine capacities. The quantity of 
solvent shall not exceed the /isted design capacity of 
the machine for the solvent being used with the 
machine. 


444.5.2.5.2 Solvent quantity limits. Solvent quanti- 
ties shall be limited as follows: 


1. Machines without remote solvent reservoirs 
shall be limited to quantities set forth in Sec- 
tion 444.5.2.4. 


2. Machines with remote solvent reservoirs using 
Class I liquids shall be limited to quantities set 
forth in Section 444.5.2.4. 


3. Machines with remote solvent reservoirs using 
Class II liquids shall be limited to 35 gallons 
(132 L) per machine. The total quantities shall 
not exceed an aggregate of 240 gallons (908 
L) per control area in buildings not equipped 
throughout with an approved automatic sprin- 
kler system and an aggregate of 480 gallons 
(1817 L) per control area in buildings 
equipped throughout with an approved auto- 
matic sprinkler system in accordance with 
Section 903.3.1.1. 
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4. Machines with remote solvent reservoirs using 
Class ША liquids shall be limited to 80 gal- 
lons (303 L) per machine. 


444.5.2.5.3 Separation. Multiple machines shall be 
separated from each other by a distance of not 
less than 30 feet (9144 mm) or by a fire barrier 
with a minimum 1-hour fire-resistance rating. 


444.5.2.5.4 Ventilation. Machines shall be located 
in areas adequately ventilated to prevent accumu- 
lation of vapors. 


444.5.2.5.5 Installation. Machines shall be installed 
in accordance with their listings. 


444.5.2.6 Rooms or buildings for quantities exceed- 
ing the maximum allowable quantity per control 
area. Where required by Section 444.5.2.4.2, rooms or 
buildings used for the use, dispensing or mixing of 
flammable and combustible liquids in quantities 
exceeding the maximum allowable quantity per control 
area shall be in accordance with Sections 444.5.2.6.1 
through 444.5.2.6.6.3. 


444.5.2.6.1 Construction, location and fire pro- 
tection. Rooms or buildings classified in accordance 
with this code as Group H-2 or H-3 occupancies 
based on use, dispensing or mixing of flammable or 
combustible liquids shall be constructed in accor- 
dance with this code. 


444.5.2.6.2 Basements. In rooms or buildings clas- 
sified in accordance with this code as Group H-2 or 
H-3, dispensing or mixing of flammable or combus- 
tible liquids shall not be conducted in basements. 


444.5.2.6.3 Fire protection. Rooms or buildings 
classified in accordance with this code as Group H-2 
or H-3 occupancies shall be equipped with an 
approved automatic fire-extinguishing system in 
accordance with Chapter 9. 


444.5.2.6.4 Doors. Interior doors to rooms or por- 
tions of such buildings shall be self-closing fire 
doors in accordance with this code. 


444.5.2.6.5 Open systems. Use, dispensing and 
mixing of flammable and combustible liquids in 
open systems shall be in accordance with Sections 
444.5.2.6.5.1 through 444.5.2.6.5.3. 


444.5.2.6.5.1 Ventilation. Continuous mechani- 
cal ventilation shall be provided at a rate of not 
less than 1 cfm per square foot [0.00508 m?/(s х 


444.5.2.6.5.2 Explosion control. Explosion con- 
trol shall be provided in accordance with Section 
919. 


444.5.2.6.5.3 Spill control and secondary соп- 
tainment. Spill control shall be provided in 
accordance with Section 415.12.1 where Class I, 
II or IIIA liquids are dispensed into containers 
exceeding a 1.3-gallon (5 L) capacity or mixed or 
used in open containers or systems exceeding a 
5.3-gallon (20 L) capacity. Spill control and sec- 
ondary containment shall be provided in accor- 
dance with Section 415.12.1 where the capacity 
of an individual container exceeds 55 gallons 
(208 L) or the aggregate capacity of multiple con- 
tainers or tanks exceeds 100 gallons (378.5 L). 


444.5.2.6.6 Closed systems. Use or mixing of flam- 
mable or combustible liquids in closed systems shall 
be in accordance with Sections 444.5.2.6.6.1 
through 444.5.2.6.6.3. 


444.5.2.6.6.1 Ventilation. Closed systems 
designed to be opened as part of normal opera- 
tions shall be provided with ventilation in accor- 
dance with Section 444.5.2.6.5.1. 


444.5.2.6.6.2 Explosion control. Explosion con- 
trol shall be provided where an explosive envi- 
ronment can occur as a result of the mixing or use 
process. Explosion control shall be designed in 
accordance with Section 919. 


Exception: Where process vessels аге 
designed to contain fully the worst-case explo- 
sion anticipated within the vessel under pro- 
cess conditions considering the most likely 
failure. 


444.5.2.6.6.3 Spill control and secondary con- 
tainment. Spill control shall be provided in 
accordance with Section 415.12.1 where flamma- 
ble or combustible liquids are dispensed into con- 
tainers exceeding a 1.3-gallon (5 L) capacity or 
mixed or used in open containers or systems 
exceeding a 5.3-gallon (20 L) capacity. Spill con- 
trol and secondary containment shall be provided 
in accordance with Section 415.12.1 where the 
capacity of an individual container exceeds 55 
gallons (208 L) or the aggregate capacity of mul- 
tiple containers or tanks exceeds 1,000 gallons 
(3785 L). 


m’)] of floor area over the design area. Provisions 444.5.2.7 Weather protection. Weather protection for 
shall be made for introduction of makeup air in outdoor use shall be in accordance with Section 
such a manner to include all floor areas or pits 415.12.9. 

where vapors can collect. Local or spot ventila- 444.5.3 Solvent distillation units. Solvent distillation 
tion shall be provided where needed to prevent units shall comply with Sections 444.5.3.1 through 
the accumulation of hazardous vapors. Ventila- 444.4.3.8. 

tion system design shall comply with this code P. џ 

and the Mechanical Code. 444.5.3.1 Unit with a capacity of 60 gallons or less. 


D EE Solvent distillation units used to recycle Class I, П or Га 
Exception: Where natural ventilation can be ША liquids having a distillation chamber capacity of | 


shown to be effective for the materials used, 60 gallons (227 L) or less shall be listed, labeled and | 
dispensed or mixed. 
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installed in accordance with Section 444.5.3 and UL 
2208. 


Exceptions: 


1. Solvent distillation units used in continuous 
through-put industrial processes where the 
source of heat is remotely supplied using 
steam, hot water, oil or other heat transfer flu- 
ids, the temperature of which is below the 
auto-ignition point of the solvent. 


2. Approved research, testing and experimental 
processes. 


444.5.3.2 Units with a capacity exceeding 60 gallons. 
Solvent distillation units used to recycle Class I, П or 
ША liquids having a distillation chamber capacity 
exceeding 60 gallons (227 L) shall be used in locations 
that comply with the use and mixing requirements of 
Section 444.5 and other applicable provisions in this 
section, 


444.5.3.3 Prohibited processing. Class I, II and ША 
liquids that are classified as unstable (reactive) shall not 
be processed in solvent distillation units. 


Exception: Appliances /isted for the distillation of 
unstable (reactive) solvents. 


444.5.3.4 Labeling. A permanent label shall be affixed 
to the unit by the manufacturer. The label shall indicate 
the capacity of the distillation chamber and the distance 
the unit shall be placed away from sources of ignition. 
The label shall indicate the products for which the unit 
has been /isted for use or refer to the instruction manual 
for a list of the products. 


444.5.3.5 Manufacturer's instruction manual. An 
instruction manual shall be provided. The manual shall 
be readily available for the user and the building offi- 
cial. The manual shall include installation, use and ser- 
vicing instructions. It shall identify the liquids for 
which the unit has been /isted for distillation purposes 
along with each liquid's flash point and auto-ignition 
temperature. For units with adjustable controls, the 
manual shall include directions for setting the heater 
temperature for each liquid to be instilled. 


444.5.3.6 Location. Solvent distillation units shall be 
used in locations in accordance with the listing. Solvent 
distillation units shall not be used in basements. 


444.5.3.7 Storage of liquids. Distilled liquids and liq- 
uids awaiting distillation shall be stored in accordance 
with Section 444.4. 


444.5.3.8 Storage of residues. Hazardous residue from 
the distillation process shall be stored in accordance 
with Section 444.4 and Sections 414 and 415. 


444.6 Bulk plants or terminals. Portions of properties where 
flammable and combustible liquids are received by tank ves- 
sels, pipelines, tank cars or tank vehicles and stored or 
blended in bulk for the purpose of distribution by tank ves- 
sels, pipelines, tanks cars, tank vehicles or containers shall be 
in accordance with Sections 444.6.1 through 444.6.6.5. 
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444.6.1 Building construction. Buildings shall be con- 
structed in accordance with this code. 


444.6.2 Means of egress. Rooms in which liquids are 
stored, used or transferred by pumps shall have means of 
egress arranged to prevent occupants from being trapped 
in the event of fire. 


444.6.3 Heating. Rooms in which Class I liquids are 
stored or used shall be heated only by means not constitut- 
ing a source of ignition, such as steam or hot water. 
Rooms containing heating appliances involving sources of 
ignition shall be located and arranged to prevent entry of 
flammable vapors. 


444.6.4 Ventilation. Ventilation shall be provided for 
rooms, buildings and enclosures in which Class I liquids 
are pumped, used or transferred. Design of ventilation sys- 
tems shall consider the relatively high specific gravity of 
the vapors. Where natural ventilation is used, adequate 
openings in outside walls at floor level, unobstructed 
except by louvers or coarse screens, shall be provided. 
Where natural ventilation is inadequate, mechanical venti- 
lation shall be provided in accordance with the. Mechani- 
cal Code. 


444.6.4.1 Basements and pits. Class I liquids shall not 
be stored or used within a building having a basement 
or pit into which flammable vapors can travel, unless 
such area is provided with ventilation designed to pre- 
vent the accumulation of flammable vapors therein. 


444.6.4.2 Dispensing of Class I liquids. Containers of 
Class I liquids shall not be drawn from or filled within 
buildings unless a provision is made to prevent the 
accumulation of flammable vapors in hazardous con- 
centrations. Where mechanical ventilation is required, 
it shall be kept in operation while flammable vapors 
could be present. 

444.6.5 Storage. Storage of Class I, II and IIIA liquids in 


bulk plants shall be in accordance with the applicable pro- 
visions of Section 444.4. 


See Section 101.2.1 for the scope of regulation for piers and 
wharves regulation. 


444.6.6 Wharves. This section shall apply to all regulated 
wharves, piers, bulkheads and other structures over or con- 
tiguous to navigable water having a primary function of 
transferring liquid cargo in bulk between shore installa- 
tions and tank vessels, ships, barges, lighter boats or other 
mobile floating craft. 


Exception: Marine motor fuel-dispensing facilities in 
accordance with Section 406.7. 


444.6.6.1 Transferring location. Wharves at which liq- 
uid cargoes are to be transferred in bulk quantities to or 
from tank vessels shall be not less than 100 feet (30 480 
mm) from any bridge over a navigable waterway or from 
an entrance to, or superstructure of, any vehicular or rail- 
road tunnel under a waterway. The termination of the 
fixed piping used for loading or unloading at a wharf 
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shall be not less than 200 feet (60 960 mm) from a bridge 
or from an entrance to, or superstructures of, a tunnel. 


444.6.6.2 Superstructure and decking material. Super- 
structure and decking shall be designed for the intended 
use. Decking shall be constructed of materials that will 
afford the desired combination of flexibility, resistance to 
shock, durability, strength and fire resistance. 


444.6.6.3 Tanks allowed. Tanks used exclusively for 
ballast water or Class II ог Ш liquids are allowed to be 
installed on suitably designed wharves. 


444.6.6.4 Fire protection. Fire protection shall be in 
accordance with Chapter 9 and Section 444.6.6.5. 


444.6.6.5 Fire hoses. Where piped water is available, 
ready-connected fire hose in a size appropriate for the 
water supply shall be provided in accordance with Sec- 
tion 905 so that manifolds where connections are made 
and broken can be reached by not less than one hose 
stream, 


444.7 Bulk transfer and process transfer operations. Bulk 
transfer and process transfer operations shall be approved 
and be in accordance with Sections 444.7.1 through 444.7.4. 
Motor fuel-dispensing facilities shall comply with Section 
406.7. 


444.7.1 Weather protection canopies. Where weather 
protection canopies are provided, they shall be constructed 
in accordance with Section 415.12.9. Weather protection 
canopies shall not be located within 15 feet (4572 mm) of 
a building or combustible material or within 25 feet (7620 
mm) of building openings, /ot lines, public streets, public 
alleys or public ways. 


444.7.2 Ventilation. Ventilation shall be provided to pre- 
vent accumulation of vapors in accordance with Section 
444.5.2.6.5.1. 


444.7.3 Fire protection. Fire protection shall be in accor- 
dance with Section 444.3. 


444.7.4 Loading racks. Where provided, loading racks, 
stairways or platforms shall be constructed of noncombus- 
tible materials. Buildings for pumps or for shelter of load- 
ing personnel are allowed to be part of the loading rack. 
Wiring and electrical equipment located within 25 feet 
(7620 mm) of any portion of the loading rack shall be in 
accordance with Section 444.2.1. 


444.8 Refineries. Plants and portions of plants in which 
flammable liquids are produced on a scale from crude petro- 
leum, natural gasoline or other hydrocarbon sources shall be 
in accordance with Section 444.8.1. Petroleum-processing 
plants and facilities or portions of plants or facilities in which 
flammable or combustible liquids are handled, treated or pro- 
duced on a commercial scale from crude petroleum, natural 
gasoline or other hydrocarbon sources shall also be in accor- 
dance with API 651, API 653, API 752, API 1615, API 2001, 
API 2003, API 2009, API 2015, API 2023, API 2201 and API 
2350. 


444.8.1 Corrosion protection. Above-ground tanks shall 
be protected against corrosion in accordance with API 
651. 
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444.9 Commercial cooking oil storage. Storage of cooking 
oil (grease) in commercial cooking operations utilizing 
above-ground tanks with a capacity greater than 60 gallons 
(227 L) installed within a building shall comply with Sections 
610.2 through 610.7 and NFPA 30. For purposes of this sec- 
tion, cooking oil shall be classified as a Class ШВ liquid 
unless otherwise determined by testing. 


444.91 Metallic storage tanks. Metallic cooking oil stor- 
age tanks shall be listed in accordance with UL 142 or UL 
80 and shall be installed in accordance with the tank man- 
ufacturer’s instructions. 


444.9.2 Nonmetallic storage tanks. Nonmetallic cooking 
oil storage tanks shall be listed in accordance with UL 
2152 and shall be installed in accordance with the tank 
manufacturer’s instructions. Tank capacity shall not 
exceed 200 gallons (757L) per tank. 


444.9.3 Cooking oil storage system components. Cook- 
ing oil storage system components shall include but are 
not limited to piping, connections, fittings, valves, tubing, 
hose, pumps, vents and other related components used for 
the transfer of cooking oil, and are permitted to be of 
either metallic or nonmetallic construction. 


444.9.3.1 Design standards. The design, fabrication 
and assembly of system components shall be suitable 
for the working pressures, temperatures and structural 
stresses to be encountered by the components. 


444.9.3.2 Components in contact with heated oil. 
System components that come in contact with heated 
cooking oil shall be rated for the maximum operating 
temperatures expected in the system. 


444.9.4 Tank venting. Normal and emergency venting 
shall be provided for cooking oil storage tanks. 


444.9.4.1 Normal vents. Normal vents shall be located 
above the maximum normal liquid line and shall have a 
minimum effective area not smaller than the largest fill- 
ing or withdrawal connection. Normal vents shall be 
permitted to vent inside the building. 


444.9.4.2 Emergency vents. Emergency relief vents 
shall be located above the maximum normal liquid line 
and shall be in the form of a device or devices that will 
relieve excessive internal pressure caused by an expo- 
sure fire. For nonmetallic tanks, the emergency relief 
vent shall be allowed to be in the form of construction. 
Emergency vents shall be permitted to vent inside the 
building. 
444.9.5 Heating of cooking oil. Electrical equipment used 
for heating cooking oil in cooking oil storage systems 
shall be listed to UL 499 and shall comply with the Е/ес- 
trical Code. Use of electrical immersion heaters shall be 
prohibited in nonmetallic tanks. 


444.9.6 Electrical equipment. Electrical equipment used 
for the operation of cooking oil storage systems shall com- 
ply with the Electrical Code. 
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SECTION 445 
FLAMMABLE GASES AND FLAMMABLE 
CRYOGENIC FLUIDS 


445.1 Scope. The storage and use of flammable gases and 
flammable cryogenic fluids shall be in accordance with this 
section, NFPA 2 and NFPA 55. Compressed gases shall also 
comply with Section 440 and cryogenic fluids shall also com- 
ply with Section 442. Flammable cryogenic fluids shall com- 
ply with Section 445.5. Hydrogen motor fuel-dispensing 
stations and repair garages and their associated above-ground 
hydrogen storage systems shall also be designed and con- 
structed in accordance with Section 406. 


Exceptions: 


1. Gases used as refrigerants in refrigeration systems 
(see Chapter 28). 


2. Liquefied petroleum gases and natural gases regu- 
lated by Section 448. 


3. Fuel-gas systems and appliances regulated under the 
Mechanical Code other than gaseous hydrogen sys- 
tems and appliances. 


4. Pyrophoric gases in accordance with Section 451. 


445.2 Quantities not exceeding the maximum allowable 
quantity per control area. The storage and use of flammable 
gases in amounts not exceeding the maximum allowable 
quantity per control area indicated in Section 414.1.6 shall 
be in accordance with Sections 414 and 445. 


445.2.1 Special limitations for indoor storage and use. 
Flammable gases shall not be stored or used in Group A, 
E, I or R occupancies or in offices in Group B occupan- 
cies. 


Exceptions: 


1. Cylinders of nonliquefied compressed gases not 
exceeding a capacity of 250 cubic feet (7.08 m?) 
or liquefied gases not exceeding a capacity of 40 
pounds (18 kg) each at normal temperature and 
pressure (NTP) used for maintenance purposes, 
patient care or operation of equipment. 


2. Hydrogen gas systems located in a hydrogen fuel 
gas room constructed in accordance with Section 
421. 


445.2.1.1 Medical gases. Medical gas system supply 
cylinders shall be located in medical gas storage rooms 
or gas cabinets as set forth in Section 440.9. 


445.2.1.2 Aggregate quantity. The aggregate quanti- 
ties of flammable gases used for maintenance purposes 
and operation of equipment shall not exceed the maxi- 
mum allowable quantity per control area indicated in 
Table 307.1(1). 


445.2.2 Storage containers. Cylinders and pressure ves- 
sels for flammable gases shall be designed, constructed, 
installed, tested and maintained in accordance with Sec- 
tion 440. 


445.2.3 Emergency shutoff. Compressed gas systems 
conveying flammable gases shall be provided with 
approved manual or automatic emergency shutoff valves 
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that can be activated at each point of use and at each 
source. 


445.2.3.1 Shutoff at source. A manual or automatic 
fail-safe emergency shutoff valve shall be installed on 
supply piping at the cylinder or bulk source. Manual or 
automatic cylinder valves are allowed to be used as the 
required emergency shutoff valve where the source of 
supply is limited to unmanifolded cylinder sources. 


445.2.3.2 Shutoff at point of use. A manual or auto- 
matic emergency shutoff valve shall be installed on the 
supply piping at the point of use or at a point where the 
equipment using the gas is connected to the supply 
system. 


445.2.4 Ignition source control. Ignition sources in areas 
containing flammable gases in storage or in use shall be 
controlled in accordance with Section 414.10. 


Exception: Fuel gas systems connected to building 
service utilities in accordance with the Fuel Gas Code. 


445.2.4.1 Static-producing equipment. Static-produc- 
ing equipment located in flammable gas storage areas 
shall be grounded. 


445.2.4.2 Signs. *No Smoking" signs shall be posted at 
entrances to rooms and in areas containing flammable 
gases in accordance with Section 414.10.1. 


445.2.5 Electrical. Electrical wiring and equipment shall 
be installed in accordance with Chapter 27 and the Electri- 
cal Code. 


445.2.5.1 Bonding of electrically conductive materi- 
als and equipment. Exposed noncurrent-carrying 
metal parts, including metal gas piping systems, that 
are part of flammable gas supply systems located in a 
hazardous (electrically classified) location shall be 
bonded to a grounded conductor in accordance with the 
provisions of the Electrical Code. 


445.2.5.2 Static-producing equipment. Static-produc- 
ing equipment located in flammable gas storage or use 
areas shall be grounded. 


445.3 Quantities exceeding the maximum allowable quan- 
tity per control area. The storage and use of flammable 
gases in amounts exceeding the maximum allowable quantity 
per control area indicated in Section 414.1.6 shall be in 
accordance with Sections 414 and 415 and this section. 


445.4 Indoor storage. Indoor storage of flammable gases in 
amounts exceeding the maximum allowable quantity per con- 
trol area indicated in Table 307.1(1), shall be in accordance 
with Sections 414 and 415 and this section. 


445.4.1 Explosion control. Buildings or portions thereof 
containing flammable gases shall be provided with explo- 
sion control in accordance with Section 919. 


445.5 Flammable cryogenic fluids. The storage and use of 
flammable cryogenic fluids shall be in accordance with Sec- 
tions 445.5.1 through 445.5.1.1.1 and Section 442. 


445.5.1 Above-ground tanks for liquid hydrogen. 
Above-ground tanks for the storage of liquid hydrogen 
shall be in accordance with Sections 445.5.1.1 and 
445.5.].1.1. 
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445.5.1.1 Construction of the vacuum jacket (outer 
vessel). The vacuum jacket used as an outer vessel for 
storage tanks in liquid hydrogen service shall be of 
welded steel construction designed to withstand the 
maximum internal and external pressures to which it 
will be subjected under operating conditions, including 
conditions of emergency pressure relief of the annular 
space between the inner and outer vessels. The jacket 
shall be designed to withstand a minimum collapsing 
pressure differential of 30 psi (207 kPa). 


445.5.1.1.1 Vacuum-level monitoring. A connec- 
tion shall be provided on the exterior of the vacuum 
jacket to allow measurement of the pressure within 
the annular space between the inner and outer ves- 
sels. The connection shall be fitted with a bellows- 
sealed or diaphragm-type valve equipped with a 
vacuum gauge tube that is shielded to protect against 
damage from impact. 


445.6 Metal hydride storage systems. rhe storage and use 
of metal hydride storage systems shall be in accordance with 
Sections 445.1 through 445.4 and Section 445.6. Those por- 
tions of the system that are used as a means to store or supply 
hydrogen shall also comply with Sections 414, 415 and 440, 
as applicable. 


445.6.1 Classification. The hazard classification of the 
metal hydride storage system, as required by Section 
414.1.4.2, shall be based on the hydrogen stored without 
regard to the metal hydride content. 


445,6.2 Listed or approved systems. Metal hydride stor- 
age systems shall be listed or approved for the application 
and designed in a manner that prevents the addition or 
removal of the metal hydride by other than the original 
equipment manufacturer. 


445.6.3 Containers, design and construction. Com- 
pressed gas containers, cylinders and tanks shall be 
designed and constructed in accordance with Section 440. 


445.6.4 Electrical. Electrical components for metal 
hydride storage systems shall be designed, constructed and 
installed in accordance with the Electrical Code. 


445.7 Hydrogen fuel gas rooms. Where required by this 
code, hydrogen fuel gas rooms shall be designed and con- 
structed in accordance with Sections 445.7.1 through 445.7.6. 


445.7.1 Location. Hydrogen fuel gas rooms shall not be 
located below grade. 


445.7.) Design and construction. Hydrogen fuel gas 
rooms not exceeding the maximum allowable quantity per 
control area in Table 307.1(1) shall be separated from 
other areas of the building in accordance with Section 
509.1. 


445.7.2.1 Pressure control. Hydrogen fuel gas rooms 
shall be provided with a ventilation system designed to 
maintain the room at a negative pressure in relation to 
surrounding rooms and spaces. 


445.7.2.2 Windows. Operable windows in interior 
walls shall not be permitted. Fixed windows shall be 
permitted where in accordance with Section 716. 


445.7.3 Exhaust ventilation. Hydrogen fuel gas rooms 
shall be provided with mechanical exhaust ventilation in 
accordance with the applicable provisions of Section 
406.8.1. 


445.7.4 Gas detection system. Hydrogen fuel gas rooms 
shall be provided with a gas detection system that com- 
plies with Sections 916, 445.7.4.1 and 445.7.4 2. 


445.7.4.1 System activation. Activation of a gas detec- 
tion system alarm shall result in both of the following: 


l. Initiation of distinct audible and visible alarm 
signals both inside and outside the hydrogen fuel 
gas room. 


2. Automatic activation of the mechanical exhaust 
ventilation system. 


445.7.4.2 Failure of the gas detection system. Failure 
of the gas detection system shall automatically activate 
the mechanical exhaust ventilation system, stop hydro- 
gen generation and cause a trouble signal to sound at an 
approved location. 


445.7.5 Explosion control. Explosion control shall be 
provided where required by Section 919. 


445.7.6 Standby power. Mechanical ventilation and gas 
detection systems shall be connected to a standby power 
system in accordance with Section 2702. 


SECTION 446 
FLAMMABLE SOLIDS 


446.1 Scope. The storage and use of flammable solids shall 
be in accordance with this section. 


446.2 Quantities not exceeding the maximum allowable 
quantity per control area. The storage and use of flammable 
solids in amounts not exceeding the maximum allowable 
quantity per control area as indicated in Section 414.1.6 shall 
be in accordance with Sections 414 and 446. 


446.3 Quantities exceeding the maximum allowable quan- 
tity per control area. The storage and use of flammable sol- 
ids exceeding the maximum allowable quantity per control 
area as indicated in Section 414.1.6 shall be in accordance 
with Sections 414 and 415 and this section. 


446.4 Indoor storage. Indoor storage of flammable solids in 
amounts exceeding the maximum allowable quantity per con- 
trol area indicated in Table 307.1(1) shall be in accordance 
with Sections 414 and 415 and this section. 


446.4.1 Basement storage. Flammable solids shall not be 
stored in basements. 


446.5 Use. The use of flammable solids in amounts exceed- 
ing the maximum allowable quantity per control area indi- 
cated in Table 307.1(1) shall be in accordance with Sections 
414 and 415 and this section. The use of magnesium shall be 
in accordance with Section 446.6. 


446.6 Magnesium. 


446.6.1 Storage of greater than 1,000 cubic feet. Magne- 
sium storage in quantities greater than 1,000 cubic feet (28 
т?) shall be separated into piles, each not larger than 1,000 
cubic feet (28 m?). Piles shall be separated by aisles with a 
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minimum width of not less than the pile height. Such stor- 
age shall not be located in nonsprinklered buildings of 
Type Ш, IV or V construction. 


446.6.2 Storage of pigs, ingots and billets. The storage of 
magnesium pigs, ingots and billets shall comply with Sec- 
tion 446.6.2.1 


446.6.2.1 Indoor storage. Indoor storage of pigs, 
ingots and billets shall be only on floors of noncombus- 
tible construction. Piles shall not be larger than 500,000 
pounds (226.8 metric tons) each. Piles shall be sepa- 
rated by aisles with a minimum width of not less than 
one-half the pile height. 


446.6.3 Storage of fine magnesium scrap. The storage of 
scrap magnesium shall comply with Section 446.6.3.1. 


446.6.3.1 Storage of 50 to 1,000 cubic feet. Storage 
of fine magnesium scrap in quantities greater than 50 
cubic feet (1.4 m?) [six 55-gallon (208 L) steel 
drums] shall be separated from other occupancies by 
an open space of not less than 50 feet (15 240 mm) or 
by a fire barrier constructed in accordance with Sec- 
tion 707. 


446.6.4 Use of magnesium. The use of magnesium shall 
comply with Sections 446.6.4.1 through 446.6.4.5. 


446.6.4.1 Melting pots. Floors under and around melt- 
ing pots shall be of noncombustible construction. 


446.6.4.2 Dust collection. Magnesium grinding, buff- 
ing and wire-brushing operations, other than rough fin- 
ishing of castings, shall be provided with approved 
hoods or enclosures for dust collection that are con- 
nected to a liquid-precipitation type of separator that 
converts dust to sludge without contact (in a dry state) 
with any high-speed moving parts. 
446.6.4.2.1 Duct construction. Connecting ducts or 
suction tubes shall be completely grounded, as short 
as possible and without bends. Ducts shall be fabri- 
cated and assembled with a smooth interior; with 
internal lap joints pointing in the direction of air- 
flow; and without unused capped side outlets, pock- 
ets or other dead-end spaces that allow an 
accumulation of dust. 


446.6.4.2.2 Independent dust separators. Each 
machine shall be equipped with an individual dust- 
separating unit. 


Exceptions: 


1. One separator is allowed to serve two dust- 
producing units on multiunit machines. 


2. One separator is allowed to serve not more 
than four portable dust-producing units in a 
single enclosure or stand. 


446.6.4.3 Power supply interlock. Power supply to 
machines shall be interlocked with exhaust airflow and 
liquid pressure level or flow. The interlock shall be 
designed to shut down the machine it serves when the 
dust removal or separator system is not operating prop- 
erly. 
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446.6.4.4 Electrical equipment. Electric wiring, fix- 
tures and equipment in the immediate vicinity of and 
attached to dust-producing machines, including those 
used in connection with separator equipment, shall be 
of approved types and shall be approved for use in 
Class 11, Division 1 hazardous locations in accordance 
with the Electrical Code. 


446.6.4.5 Grounding. Equipment shall be securely 
grounded by permanent ground wires in accordance 
with the Electrical Code. 


SECTION 447 
HIGHLY TOXIC AND TOXIC MATERIALS 


447.1 Highly toxic and toxic materials. The storage and use 
of highly toxic and toxic materials shall comply with this sec- 
tion. Compressed gases shall also comply with Section 440. 


Exception: Display and storage in Group M and storage in 
Group $ occupancies complying with Section 414.2.5. 


447.2 Indoor storage and use. The indoor storage and use of 
highly toxic and toxic materials shall comply with Sections 
447.2.1 through 447.2.5.3. 


447.2.1 Quantities not exceeding the maximum allow- 
able quantity per control area. The indoor storage or use 
of highly toxic and toxic solids or liquids in amounts not 
exceeding the maximum allowable quantity per control 
area indicated in Table 307.1(2) shall be in accordance 
with Sections 414 and 447. 


447.2.2 Quantities exceeding the maximum allowable 
quantity per control area. The indoor storage or use of 
highly toxic and toxic solids or liquids in amounts exceed- 
ing the maximum allowable quantity per control area set 
forth in Table 307.1(2) shall be in accordance with Section 
447, Sections 447.2.3 through 447.2.5.3 and Sections 414 
and 415. 


447.2.3 Treatment system—highly toxic liquids. 
Exhaust scrubbers or other systems for processing vapors 
of highly toxic liquids shall be provided where a spill or 
accidental release of such liquids can be expected to 
release highly toxic vapors at NTP. Treatment systems and 
other processing systems shall be installed in accordance 
with the Mechanical Code. 


447.2.4 Indoor storage. Indoor storage of highly toxic 
and toxic solids and liquids shall comply with Sections 
447.2.4.1 and 447.2.4.2. 


447.2.4.1 Floors. In addition to the requirements set 
forth in Section 415.12.8, floors of storage areas where 
highly toxic and toxic liquids are stored shall be of liq- 
uid-tight construction. 


447.2.4.2 Separation—highly toxic solids and liq- 
uids. In addition to the requirements set forth in Sec- 
tion 414.19, highly toxic solids and liquids in storage 
shall be located in approved hazardous materials stor- 
age cabinets or isolated from other hazardous materi- 
als storage by construction in accordance with this 
code. 
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447.2.5 Indoor use. Indoor use of highly toxic and toxic 
solids and liquids shall comply with Sections 447.2.5.1 
through 447.2.5.3. 


447.2.5.1 Liquid transfer. Highly toxic and toxic liq- 
uids shall be transferred in accordance with Section 
415.13.10. 


447.2.5.2 Exhaust ventilation for open systems. 
Mechanical exhaust ventilation shall be provided for 
highly toxic and toxic liquids used in open systems in 
accordance with Section 415.13.12.1.1. 


Exception: Liquids that do not generate highly toxic 
or toxic fumes, mists or vapors. 


447.2.5.3 Exhaust ventilation for closed systems. 
Mechanical exhaust ventilation shall be provided for 
highly toxic and toxic liquids used in closed systems in 
accordance with Section 415.13.12.2.1. 


Exception: Liquids that do not generate highly toxic 
or toxic fumes, mists or vapors. 


447.2.6 Weather protection for highly toxic liquids 
and solids—outdoor storage or use. Where overhead 
weather protection is provided for outdoor storage or use 
of highly toxic liquids or solids, and the weather protec- 
tion is attached to a building, the storage or use area shall 
be either equipped throughout with an approved auto- 
matic sprinkler system, in accordance with Section 
903.3.1.1, or storage or use vessels shall be fire resistive. 
Weather protection shall be provided in accordance with 
Section 415.12.9 for storage and Section 415.13.13 for 
use. 


SPECIAL DETAILED REQUIREMENTS BASED ON OCCUPANCY AND USE 


447.3.2 Gas cabinets. Gas cabinets containing highly 
toxic or toxic compressed gases shall comply with Section 
414.13 and the following requirements: 


1. The average ventilation velocity at the face of gas 
cabinet access ports or windows shall be not less 
than 200 feet per minute (1.02 m/s) with not less 
than 150 feet per minute (0.76 m/s) at any point of 
the access port or window. 


2. Gas cabinets shall be connected to an exhaust sys- 
tem. 


3. Gas cabinets shall not be used as the sole means of 
exhaust for any room or area. 


4. The maximum number of cylinders located in a sin- 
gle gas cabinet shall not exceed three, except that 
cabinets containing cylinders not exceeding | pound 
(0.454 kg) net contents are allowed to contain up to 
100 cylinders. 


5. Gas cabinets required by Section 447.3.4 or 447.3.5 
shall be equipped with an approved automatic sprin- 
kler system in accordance with Section 903.3.1.1. 
Alternative fire-extinguishing systems shall not be 
used. 


447.3.3 Exhausted enclosures. Exhausted enclosures 
containing highly toxic or toxic compressed gases shall 
comply with Section 414.12 and the following require- 
ments: 


1. The average ventilation velocity at the face of the 
enclosure shall be not less than 200 feet per minute 
(1.02 m/s) with not less than 150 feet per minute 


447.3 Highly toxic and toxic compressed gases. The storage 
and use of highly toxic and toxic compressed gases shall 2 
comply with this section. 


(0.76 m/s) at any point at the face of the enclosure. 
. Exhausted enclosures shall be connected to an 


447.3.1 Special limitations for indoor storage and use 
by occupancy. The indoor storage and use of highly toxic 
and toxic compressed gases in certain occupancies shall be 
subject to the limitations contained in Sections 447.3.1.1 
through 447.3.1.3. 


447.3.1.1 Group A, E, I or U occupancies. Toxic and 
highly toxic compressed gases shall not be stored or 
used within Group A, E, I or U occupancies. 


Exception: Cylinders not exceeding 20 cubic feet 
(0.566 m?) at NTP are allowed within gas cabinets 
or fume hoods. 


447.3.1.2 Group R occupancies. Toxic and highly 
toxic compressed gases shall not be stored or used in 
Group R occupancies. 


447.3.1.3 Offices, retail sales and classrooms. Toxic 
and highly toxic compressed gases shall not be stored 
or used in offices, retail sales or classroom portions of 
Group B, F, M or S occupancies. 


Exception: In classrooms of Group B occupancies, 
cylinders with a capacity not exceeding 20 cubic 
feet (0.566 m°) at NTP are allowed in gas cabinets or 
fume hoods. 


exhaust system. 


3. Exhausted enclosures shall not be used as the sole 
means of exhaust for any room or area. 


4. Exhausted enclosures required by Section 447.3.4 or 
447.3.5 shall be equipped with an approved auto- 
matic sprinkler system in accordance with Section 
903.3.1.1. Alternative fire-extinguishing systems 
shall not be used. 


447.3.4 Indoor storage and use. The indoor storage and 
use of highly toxic or toxic compressed gases shall be in 
accordance with Sections 447.3.4.1 through 
447.3.4.2.10.3. 


447.3.4.1 Applicability. The applicability of regula- 
tions governing the indoor storage and use of highly 
toxic and toxic compressed gases shall be as set forth in 
Sections 447.3.4.1.1 through 447.3.4.1.3. 


447.3.4.1.1 Quantities not exceeding the maxi- 
mum allowable quantity per control area. The 
indoor storage or use of highly toxic and toxic 
gases in amounts not exceeding the maximum 
allowable quantity per control area set forth in 
Table 307.1(2) shall be in accordance with Sec- 
tions 414 and 447. 
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447.3.4.1.2 Quantities exceeding the maximum 
allowable quantity per control area. The indoor 
storage or use of highly toxic and toxic gases in 
amounts exceeding the maximum allowable quantity 
per control area set forth in Table 307.1(2) shall be 
in accordance with Sections 447.1, 447.3, 447.3.4 
and Sections 414 and 415. 


447.3.4.1.3 Ozone gas generators. The indoor use 
of ozone gas-generating equipment shall be in 
accordance with Section 447.4. 


447.3.4.2 General indoor requirements. The general 
requirements applicable to the indoor storage and use 
of highly toxic and toxic compressed gases shall be in 
accordance with Sections 447.3.4.2.1 through 
447.3.4.2.10.3. 


447.3.4.2.1 Cylinder and tank location. Cylinders 
shall be located within gas cabinets, exhausted 
enclosures ог gas rooms. Portable and stationary 
tanks shall be located within gas rooms or exhausted 
enclosures. 


447.3.4.2.2 Ventilated areas. The room or area in 
which gas cabinets or exhausted enclosures are 
located shall be provided with exhaust ventilation. 
Gas cabinets or exhausted enclosures shall not be 
used as the sole means of exhaust for any room or 
area. 


447.3.4.2.3 Leaking cylinders and tanks. One or 
more gas cabinets or exhausted enclosures shall be 
provided to handle leaking cy/inders, containers or 
tanks. 


Exceptions: 


1. Where cylinders, containers or tanks are 
located within gas cabinets or exhausted 
enclosures. 


2. Where approved containment vessels or 
containment systems are provided in accor- 
dance with all of the following: 


2.1. Containment vessels or contain- 
ment systems shall be capable of 
fully containing or terminating a 
release. 


2.2. Trained personnel shall be avail- 
able at an approved location. 


2.3. Containment vessels or contain- 
ment systems shall be capable of 
being transported to the leaking 
cylinder, container or tank. 


447.3.4.2.3.1 Location. Gas cabinets and 
exhausted enclosures shall be located in gas 
rooms and connected to an exhaust system. 


447.3.4.2.4 Local exhaust for portable tanks. А 
means of local exhaust shall be provided to capture 
leaks from portable tanks. The local exhaust shall 
consist of portable ducts or collection systems 
designed to be applied to the site of a leak in a valve 
or fitting on the tank. The local exhaust system shall 
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be located in a gas room. Exhaust shall be directed 
to a treatment system in accordance with Section 
447.3.4.2.7. 


447.3.4.2.5 Piping апа  controls—stationary 
tanks. Piping and controls on stationary tanks shall 
comply with the following requirements: 


1. Pressure relief devices shall be vented to a 
treatment system designed in accordance with 
Section 447.3.4.2.7. 


2. Filling or dispensing connections shall be pro- 
vided with a means of local exhaust. Such 
exhaust shall be designed to capture fumes 
and vapors. The exhaust shall be directed to a 
treatment system in accordance with Section 
447.3.4.2.7. 


3. Stationary tanks shall be provided with a 
means of excess flow control on all tank inlet 
or outlet connections. 


Exceptions: 


1, Inlet connections designed to prevent 
backflow. 


2. Pressure relief devices. 


447.3.4.2.6 Gas rooms. Gas rooms shall comply 
with Section 414.11 and both of the following 
requirements: 


1. The exhaust ventilation from gas rooms shall 
be directed to an exhaust system. 


2. Gas rooms shall be equipped with an 
approved automatic sprinkler system. Alterna- 
tive fire-extinguishing systems shall not be 
used. 


447.3.4.2.7 Treatment systems. The exhaust venti- 
lation from gas cabinets, exhausted enclosures and 
gas rooms, and local exhaust systems required in 
Sections 447.3.4.2.4 and 447.3.42.5 shall be 
directed to a treatment system. The treatment system 
shall be utilized to handle the accidental release of 
gas and to process exhaust ventilation. The treat- 
ment system shall be designed in accordance with 
Sections 447.3.4.2.7.1 through 447.3.4.2.7.4 and 
Section 510 of the Mechanical Code. 


Exceptions: 


1. Highly toxic and toxic gases—storage. A 
treatment system is not required for cylin- 
ders, containers and tanks in storage where 
all of the following controls are provided: 


1.1. Valve outlets are equipped with 
gastight outlet plugs or caps. 


1.2. Handwheel-operated valves have 
handles secured to prevent move- 
ment. 

1.3. Approved containment vessels or 
containment systems are provided 
in accordance with Section 
447.3.4.2.3. 
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2. Toxic gases—use. Treatment systems are 
not required for toxic gases supplied by су/- 
inders or portable tanks not exceeding 
1,700 pounds (772 kg) water capacity 
where a gas detection system complying 
with Section 447.3.4.2.10 and listed or 
approved  automatic-closing fail-safe 
valves are provided. The gas detection sys- 
tem shall have a sensing interval not 
exceeding 5 minutes. Automatic-closing 
fail-safe valves shall be located immedi- 
ately adjacent to cylinder valves and shall 
close when gas is detected at the permissi- 
ble exposure limit (PEL) by a gas sensor 
monitoring the exhaust system at the point 
of discharge from the gas cabinet, 
exhausted enclosure, ventilated enclosure 
or gas room. 


447.3.4.2.7.1 Design. Treatment systems shall be 
capable of diluting, adsorbing, absorbing, con- 
taining, neutralizing, burning or otherwise pro- 
cessing the contents of the largest single vessel of 
compressed gas. Where a total containment sys- 
tem is used, the system shall be designed to han- 
dle the maximum anticipated pressure of release 
to the system when it reaches equilibrium. 


447.3.4.2.7.2 Performance. Treatment systems 
shall be designed to reduce the maximum allow- 
able discharge concentrations of the gas to one- 
half the IDLH at the point of discharge to the 
atmosphere. Where more than one gas is emitted 
to the treatment system, the treatment system 
shall be designed to handle the worst-case release 
based on the release rate, the quantity and the 
IDLH for all compressed gases stored or used. 


447.3.4.2.7.3 Sizing. Treatment systems shall be 
sized to process the maximum worst-case release 
of gas based on the maximum flow rate of release 
from the largest vessel utilized. The entire con- 
tents of the largest compressed gas vessel shall be 
considered. 


447.3.4.2.7.4 Stationary tanks. Stationary tanks 
shall be labeled with the maximum rate of release 
for the compressed gas contained based on valves 
or fittings that are inserted directly into the tank. 
Where multiple valves or fittings are provided, 
the maximum flow rate of release for valves or 
fittings with the highest flow rate shall be indi- 
cated. Where liquefied compressed gases are in 
contact with valves or fittings, the liquid flow 
rate shall be utilized for computation purposes. 
Flow rates indicated on the label shall be con- 
verted to cubic feet per minute (cfm/min) (m/s) 
of gas at NTP. 


447.3.4.2.8 Emergency power. Emergency power 
shall be provided for the following systems in accor- 
dance with Chapter 27: 


1. Exhaust ventilation system. 


. Treatment system. 

. Gas detection system. 

. Smoke detection system. 

. Temperature control system. 
. Fire alarm system. 

7. Emergency alarm system. 


447.3.4.2.8.1 Fail-safe engineered systems. 
Emergency power shall not be required for 
mechanical exhaust ventilation, treatment sys- 
tems and temperature control systems where 
approved fail-safe engineered systems are 
installed. 


447.3.4.2.9 Automatic fire detection system— 
highly toxic compressed gases. An approved auto- 
matic fire detection system shall be installed in 
rooms or areas where highly toxic compressed gases 
are stored or used. Activation of the detection sys- 
tem shall sound a local alarm. The fire detection sys- 
tem shall comply with Section 907. 


447.3.4.2.10 Gas detection system. A gas detection 
system complying with Section 916 shall be pro- 
vided to detect the presence of gas at or below the 
PEL or ceiling limit of the gas for which detection is 
provided. The system shall be capable of monitoring 
the discharge from the treatment system at or below 
one-half the IDLH limit and shall initiate a response 
in accordance with Sections 447.3.4.2.10.1 through 
447.3.4.2.10.3 if the gas detection alarm is activated. 


Exception: A gas detection system is not 
required for toxic gases where the physiological 
warning threshold level for the gas is at a level 
below the accepted PEL for the gas. 


447.3.4.2.10.1 Alarms. The gas detection system 
shall initiate a local alarm and transmit a signal to 
a constantly attended control station when a 
short-term hazard condition is detected. The 
alarm shall be both audible and visible and shall 
provide warning both inside and outside the area 
where gas is detected. The audible alarm shall be 
distinct from all other alarms. 


Exception: Signal transmission to a con- 
stantly attended control station is not required 
where not more than one cylinder of highly 
toxic or toxic gas is stored. 


447.3.4.2.10.2 Shut off of gas supply. The gas 
detection system shall automatically close the 
shutoff valve at the source on gas supply piping 
and tubing related to the system being monitored 
for whichever gas is detected. 


Exception: Automatic shutdown is not 
required for reactors utilized for the produc- 
tion of highly toxic or toxic compressed gases 
where such reactors are: 


1. Operated at pressures less than 15 
pounds per square inch gauge (psig) 
(103.4 kPa). 
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2. Constantly attended. 


3. Provided with emergency shutoff valves 
that have ready access. 


447.3.4.2.10.3 Valve closure. Automatic closure 
of shutoff valves shall be in accordance with the 
following: 


1. Where the gas detection sampling point ini- 
tiating the gas detection system alarm is 
within a gas cabinet or exhausted enclo- 
sure, the shutoff valve in the gas cabinet or 
exhausted enclosure for the specific gas 
detected shall automatically close. 


2. Where the gas detection sampling point ini- 
tiating the gas detection system alarm is 
within a gas room and compressed gas con- 
tainers are not in gas cabinets or exhausted 
enclosures, the shutoff valves on all gas 
lines for the specific gas detected shall 
automatically close. 


3. Where the gas detection sampling point ini- 
tiating the gas detection system alarm is 
within a piping distribution manifold enclo- 
sure, the shutoff valve for the container of 
specific compressed gas detected supplying 
the manifold shall automatically close. 


Exception: Where the gas detection sampling 
point initiating the gas detection system alarm 
is at a use location or within a gas valve enclo- 
sure of a branch line downstream of a piping 
distribution manifold, the shutoff valve in the 
gas valve enclosure for the branch line located 
in the piping distribution manifold enclosure 
shall automatically close. 


447.3.5 Outdoor storage weather protection for porta- 
ble tanks and cylinders. Where weather protection in 
accordance with Section 415.12.9 is provided for portable 
tanks and cylinders located outdoors and not within gas 
cabinets or exhausted enclosures, the storage area shall be 
equipped with an approved automatic sprinkler system in 
accordance with Section 903.3.1.1. 


Exception: An automatic sprinkler system is not 
required where: 


1. All materials under the weather protection struc- 
ture, including hazardous materials and the con- 
tainers in which they аге stored, аге 
noncombustible. 


2. The weather protection structure is located not 
less than 30 feet (9144 mm) from combustible 
materials. 

447.4 Ozone gas generators. Ozone gas generators having a 
maximum ozone-generating capacity of 0.5 pound (0.23 kg) 
or more over a 24-hour period shall be in accordance with 
Sections 447.4.1 through 447.4.5. 


Exceptions: 


1, Ozone-generating equipment used in Group R-3 
occupancies, 
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2. Ozone-generating equipment where used in Group 
Н-5 occupancies where in compliance with Sections 
414 and 415 and the other provisions in this section 
for highly toxic gases. 


447.41 Design. Ozone gas generators shall be designed, 
fabricated and tested in accordance with NEMA 250. 


447.4.2 Location. Ozone gas generators shall be located 
in approved cabinets or ozone generator rooms in accor- 
dance with Section 447.4.2.1 or 447.4.2.2. 


Exception: An ozone gas generator within an approved 
pressure vessel where located outdoors. 


447.4.2.1 Cabinets. Ozone gas cabinets shall be con- 
structed of approved materials and compatible with 
ozone. Cabinets shall display an approved sign stating: 
OZONE GAS GENERATOR—HIGHLY TOXIC— 
OXIDIZER. 


Cabinets shall be braced for seismic activity in 
accordance with this code. 


Cabinets shall be mechanically ventilated in accor- 
dance with the Mechanical Code with not less than six 
air changes per hour. 


The average velocity of ventilation at makeup air 
openings with cabinet doors closed shall be not less 
than 200 feet per minute (1.02 m/s). 


447.4.2.2 Ozone gas generator rooms. Ozone gas 
generator rooms shall be mechanically ventilated in 
accordance with the Mechanical Code with not less 
than six air changes per hour. Ozone gas generator 
rooms shall be equipped with a gas detection system 
complying with Section 916 that will shut off the gen- 
erator and sound a local alarm when concentrations 
above the permissible exposure limit (PEL) occur. 


Ozone gas generator rooms shall not be normally 
occupied, and such rooms shall be kept free of combus- 
tible and hazardous materials storage. Room access 
doors shall display an approved sign stating: OZONE 
GAS GENERATOR—HIGHLY ТОХІС—ОХІ- 
DIZER. 


447.4.3 Materials. Materials shall be compatible with 
ozone and shall be rated for the design operating pres- 
sures. 


447.4.3.1 Identification. Piping shall be identified with 
the following: OZONE GAS—HIGHLY TOXIC— 
OXIDIZER. 


447.4.4 Automatic shutdown. Ozone gas generators shall 
be designed to shut down automatically under the follow- 
ing conditions: 

1. When the dissolved ozone concentration in the 
water being treated is above saturation when mea- 
sured at the point where the water is exposed to the 
atmosphere. 


2. When the process using generated ozone is shut 
down. 


3. Failure of the ventilation system for the cabinet or 
ozone generator room. 
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4. Failure of the gas detection system in an ozone gas 
generator room. 


447.4.5 Manual shutdown. Manual shutdown controls 
shall be provided at the generator and, where in a room, 
within 10 feet (3048 mm) of the main exit or exit access 
door. 


SECTION 448 
LIQUEFIED PETROLEUM GASES 


448.1 Scope. Storage, handling and transportation of lique- 
fied petroleum gas (LP-gas) and the installation of LP-gas 
equipment pertinent to systems for such uses shall comply 
with this section and NFPA 58. Properties of LP-gases shall 
be determined in accordance with Appendix B of NFPA 58. 


448.2 Storage of portable LP-gas containers awaiting use 
or resale. Storage of portable LP-gas containers of 1,000 
pounds (454 kg) or less, whether filled, partially filled or 
empty, at consumer sites or distribution points and for resale 
by dealers or resellers, shall comply with Sections 448.2 
through 448.11.2. 


Exceptions: 


1. LP-gas containers that have not previously been in 
LP-gas service, 


2. LP-gas containers at distribution plants. 


3. LP-gas containers at consumer sites or distribution 
points, which are connected for use. 


448.3 Position. LP-gas containers in storage having individ- 
ual water capacity greater than 2.7 pounds (1.2 kg) [nominal 
1-рошла (0.454 kg) LP-gas capacity] shall be positioned with 
the pressure relief valve in direct communication with the 
vapor space of the container. 


448.4 Separation from means of egress. LP-gas containers 
stored in buildings in accordance with Sections 448.9 and 
448.11 shall not be located near exit access doors, exits, stair- 
ways or in areas normally used, or intended to be used, as a 
means of egress. 


448.5 Quantity. Empty LP-gas containers that have been in 
LP-gas service shall be considered as full containers for the 
purpose of determining the maximum quantities of LP-gas 
allowed in Sections 448.9 and 448.11. 


448.6 Storage on roofs. LP-gas containers that are not con- 
nected for use shall not be stored on roofs. 


448.7 Storage in basement, pit or similar location. LP-gas 
containers shall not be stored in a basement, pit or similar 
location where heavier-than-air gas might collect. LP-gas 
containers shall not be stored in above-grade underfloor 
spaces or basements unless such location is provided with an 
approved means of ventilation. 


Exception: Department of Transportation (DOTn) specifi- 
cation cylinders with a maximum water capacity of 2.7 
pounds (1.2 kg) for use in completely self-contained hand 
torches and similar applications. The quantity of LP-gas 
shall not exceed 20 pounds (9 kg). 


4-144 


448.8 Protection of valves on LP-gas containers in stor- 
age. LP-gas DOTn cylinder valves shall be protected by 
screw-on-type caps or collars that shall be securely in place 
on all containers stored, regardless of whether they are full, 
partially full or empty. Container and tank outlet valves shall 
be closed or plugged. 


448.9 Storage within buildings open to the public. Depart- 
ment of Transportation (DOTn) specification cylinders with 
maximum water capacity of 2.7 pounds (1.2 kg) used in com- 
pletely self-contained hand torches and similar applications 
are allowed to be stored or displayed in a building open to the 
public. The quantity of LP-gas shall not exceed 200 pounds 
(91 kg) except as provided in Section 448.11. 


448.10 Storage within buildings not open to the public. 
The maximum quantity allowed in one storage location in 
buildings not open to the public, such as industrial buildings, 
shall not exceed a water capacity of 735 pounds (334 kg) 
[nominal 300 pounds (136 kg) of LP-gas]. Where additional 
storage locations are required on the same floor within the 
same building, they shall be separated by not less than 300 
feet (91 440 mm). Storage beyond these limitations shall 
comply with Section 448.11. 


448.10.1 Quantities on equipment and vehicles. LP-gas 
containers carried as part of service equipment оп high- 
way mobile vehicles need not be considered in the total 
storage capacity in Section 448.10, provided that such 
vehicles are stored in private garages and do not carry 
more than three LP-gas containers with an aggregate LP- 
gas capacity not exceeding 100 pounds (45.4 kg) per vehi- 
cle. LP-gas container valves shall be closed. 


448.11 Storage within rooms used for gas manufacturing. 
Storage within buildings or rooms used for gas manufactur- 
ing, gas storage, gas-air mixing and vaporization, and com- 
pressors not associated with liquid transfer shall comply with 
Sections 448.11.1 and 448.11.2. 


448.11.1 Quantity limits. The maximum quantity of 
LP-gas shall be 10,000 pounds (4540 kg). 


448.11.2 Construction. The construction of such 
buildings and rooms shall comply with requirements 
for Group H occupancies, Chapter 10 of NFPA 58 and 
both of the following: 


1. Adequate vents shall be provided to the outside at 
both top and bottom, located not less than 5 feet 
(1524 mm) from building openings. 


2. The entire area shall be classified for the pur- 
poses of ignition source control in accordance 
with Section 6.25 of NFPA 58. 


SECTION 449 
ORGANIC PEROXIDES 


449.1 Scope. The storage and use of organic peroxides shall 
be in accordance with this section and Sections 414 and 415. 


Unclassified detonable organic peroxides that are capable 
of detonation in their normal shipping containers under con- 
ditions of fire exposure shall be stored in accordance with 
Section 443. 
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449.2 Quantities not exceeding the maximum allowable 
quantity per control area. The storage and use of organic 
peroxides in amounts not exceeding the maximum allowable 
quantity per control area indicated in Section 414.1.15 shall 
be in accordance with Section 414 and this section. 


449.2.1 Special limitations for indoor storage and use 
by occupancy. The indoor storage and use of organic per- 
oxides shall be in accordance with Sections 449.2.1.1 
through 449.2.1.4. 


449.2.1.1 Group A, Е, I or U occupancies. In Group 
A, E, I or U occupancies, any amount of unclassified 
detonable and Class І organic peroxides shall be stored 
in accordance with the following: 


1. Unclassified detonable and Class I organic perox- 
ides shall be stored in hazardous materials stor- 
age cabinets complying with Section 414.14. 


2. The hazardous materials storage cabinets shall 
not contain other storage. 


449.2.1.2 Group В occupancies. Unclassified deton- 
able and Class I organic peroxides shall not be stored or 
used within Group R occupancies. 


449.2.1.3 Group В, Е, М or $ occupancies. Unclassi- 
fied detonable and Class I organic peroxides shall not 
be stored or used in offices or in retail sales areas of 
Group B, F, M or S occupancies. 


449.2.1.4 Classrooms, In classrooms in Group В, Ғ or 
M occupancies, any amount of unclassified detonable 
and Class I organic peroxides shall be stored in accor- 
dance with the following: 


1. Unclassified detonable and Class 1 organic per- 
oxides shall be stored in hazardous materials 
storage cabinets complying with Section 414.14. 


2. The hazardous materials storage cabinets shall 
not contain other storage. 


449.3 Quantities exceeding the maximum allowable quan- 
tity per control area. The storage and use of organic perox- 
ides in amounts exceeding the maximum allowable quantity 
per control area indicated in Section 414.1.6 shall be in 
accordance with Sections 414 and 415 and this section. 


449.4 Indoor storage. Indoor storage of organic peroxides in 
amounts exceeding the maximum allowable quantity per con- 
trol area indicated in Table 307.1(1) shall be in accordance 
with Sections 414 and 415 and this section. 


Indoor storage of unclassified detonable organic peroxides 
that are capable of detonation in their normal shipping con- 
tainers under conditions of fire exposure shall be stored in 
accordance with Section 443. 


449.4.1 Detached storage. Storage of organic peroxides 
shall be in detached buildings where required by Section 
415.6.5. 


449.4.2 Distance from detached buildings to exposures. 
Detached storage buildings for Class I, П, Ш, IV and У 
organic peroxides shall be located in accordance with 
Table 449.4.2. Detached buildings containing quantities of 
unclassified detonable organic peroxides in excess of 
those set forth in Table 415.6.5 shall be located in accor- 
dance with Table 443.2.1(2). 


449.4.3 Liquid-tight floor. In addition to the require- 
ments of Section 415.12.8, floors of storage areas shall be 
of liquid-tight construction. 


449.4.4 Electrical wiring and equipment. Electrical wir- 
ing and equipment in storage areas for Class I or II organic 
peroxides shall comply with the requirements for electrical 
Class I, Division 2 locations. 


449.4.5 Smoke detection. An approved supervised smoke 
detection system in accordance with Section 907 shall be 
provided in rooms or areas where Class I, II or III organic 
peroxides are stored. Activation of the smoke detection 
system shall sound a local alarm. 


Exception: A smoke detection system shall not be 
required in detached storage buildings equipped 
throughout with an approved automatic fire-extinguish- 
ing system complying with Chapter 9. 


449.4.6 Maximum quantities. Maximum allowable quan- 
tities per building in a mixed-occupancy building shall not 
exceed the amounts set forth in Table 415.6.5. Maximum 
allowable quantities per building in a detached storage 
building shall not exceed the amounts specified in Table 
449.42. 


TABLE 449.4.2 
ORGANIC PEROXIDES—DISTANCE TO EXPOSURES FROM DETACHED STORAGE BUILDINGS OR OUTDOOR STORAGE AREAS 


ORGANIC 
PEROXIDE 
CLASS 

50 feet 


2,000 


No Limit 


У EET AN 


For SI: 1 foot = 304.8 mm, | pound = 0.454 kg. 


No Limit 


MAXIMUM STORAGE QUANTITY (POUNDS) AT MINIMUM SEPARATION DISTANCE 


alleys, public ways or means of egress 
[а кы 
у 


2,000 


20,000 175,000 


а. Where the amount of organic peroxide stored exceeds this amount, the minimum separation shall be 50 feet. 
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449.4.7 Storage arrangement. Storage arrangements for 
organic peroxides shall be in accordance with Table 
449.4.7 and shall comply with all of the following: 


1. Containers and packages in storage areas shall be 
closed, 


2. Bulk storage shall not be in piles or bins. 


3. A minimum 2-foot (610 mm) clear space shall be 
maintained between storage and uninsulated metal 
walls. 


4. Fifty-five-gallon (208 L) drums shall not be stored 
more than one drum high. 


449.4.8 Location in building. The storage of Class I or II 
organic peroxides shall be on the ground floor. Class Ш 
organic peroxides shall not be stored in basements. 


449.4.9 Contamination. Organic peroxides shall be 
stored in their original DOTn shipping containers. 


449.4.10 Explosion control. Indoor storage rooms, areas 
and buildings containing unclassified detonable and Class 
I organic peroxides shall be provided with explosion con- 
trol in accordance with Section 919. 


449.4.11 Standby power. Standby power shall be pro- 
vided in accordance with Section 2702 for the following 
systems used to protect Class I and unclassified detonable 
organic peroxide: 

. Exhaust ventilation system. 

. Treatment system. 

. Smoke detection system. 

. Temperature control system. 

. Fire alarm system. 

. Emergency alarm system. 


449.4.11.1 Fail-safe engineered systems. Standby 
power shall not be required for mechanical exhaust 
ventilation, treatment systems and temperature control 
systems where approved fail-safe engineered systems 
are installed. 


QN л 4» WN — 


449.5 Use. The use of organic peroxides in amounts exceed- 
ing the maximum allowable quantity per control area indi- 


cated in Table 307.1(1) or 307.1(3) shall be in accordance 
with Sections 414 and 415 and this section. 


SECTION 450 
OXIDIZERS, OXIDIZING GASES 
AND OXIDIZING CRYOGENIC FLUIDS 


450.1 Scope. The storage and use of oxidizing materials shall 
be in accordance with this section and Sections 414 and 415. 
Oxidizing gases shall also comply with Section 440. Oxidiz- 
ing cryogenic fluids shall also comply with Section 442. 


Exceptions: 


1. Display and storage in Group M and storage in Group 
S occupancies complying with Section 414.2.5. 


2. Bulk oxygen systems at industrial and institutional 
consumer sites shall be in accordance with NFPA 55. 


450.2 Quantities not exceeding the maximum allowable 
quantity per control area. The storage and use of oxidizing 
materials in amounts not exceeding the maximum allowable 
quantity per control area indicated in Section 414.1.6 shall 
be in accordance with Sections 414 and 450. Oxidizing gases 
shall also comply with Section 440. 


450.2.1 Special limitations for indoor storage and use 
by occupancy. The indoor storage and use of oxidizing 
materials shall be in accordance with Sections 450.2.1.1 
through 450.2.1.3. 


450.2.1.1 Class 4 liquid and solid oxidizers. The stor- 
age and use of Class 4 liquid and solid oxidizers shall 
comply with Sections 450.2.1.1.1 through 450.2.1.1.4. 


450.2.1.1.1 Group A, E, I or U occupancies. In 
Group A, E, I or U occupancies, any amount of 
Class 4 liquid and solid oxidizers shall be stored in 
accordance with the following: 


1. Class 4 liquid and solid oxidizers shall be 
stored in hazardous materials storage cabinets 
complying with Section 414.14. 


2. The hazardous materials storage cabinets 
shall not contain other storage. 


TABLE 449.4.7 
STORAGE OF ORGANIC PEROXIDES 


PILE CONFIGURATION 


ORGANIC MAXIMUM QUANTITY 
ме eet st | 
о ИЕ SR SO А ВИ аз лон 
ам: ШЕ 
ORTI A 7 ти ре | авина | 


For SI: 1 foot = 304.8 mm. 

a. Not less than one main aisle with a minimum width of 8 feet shall divide the storage area. 
b. Distance to noncombustible walls is allowed to be reduced to 2 feet. 

c. See Table 449.4.2 for maximum quantities. 

d. The distance shall be not less than one-half the pile height. 
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450.2.1.1.2 Group R occupancies. Class 4 liquid 
and solid oxidizers shall not be stored or used within 
Group R occupancies. 


450.2.1.1.3 Offices and retail sales areas. Class 4 
liquid and solid oxidizers shall not be stored or used 
in offices or retail sales areas of Group В, Е, M or S 
occupancies. 


450.2.1.1.4 Classrooms. In classrooms of Group B, 
F or M occupancies, any amount of Class 4 liquid 
and solid oxidizers shall be stored in accordance 
with the following: 


1. Class 4 liquid and solid oxidizers shall be 
stored in hazardous materials storage cabinets 
complying with Section 414.14. 


2. Hazardous materials storage cabinets shall 
not contain other storage. 


450.2.1.2 Class 3 liquid and solid oxidizers. Not more 
than 220 pounds (99 kg) of solid or 22 gallons (83 L) of 
liquid Class 3 oxidizer allowed in storage and use 
where such materials are necessary for maintenance 
purposes or operation of equipment. The oxidizers shall 
be stored in approved containers and in an approved 
manner. 


450.2.1.3 Oxidizing gases. Except for cylinders of 
nonliquefied compressed gases not exceeding a capac- 
ity of 250 cubic feet (7 m°) or liquefied compressed 
gases not exceeding a capacity of 46 pounds (21 kg) 
each used for maintenance purposes, patient care or 
operation of equipment, oxidizing gases shall not be 
stored or used in Group A, E, I or R occupancies or in 
offices in Group B occupancies. 


The aggregate quantities of gases used for mainte- 
nance purposes and operation of equipment shall not 
exceed the maximum allowable quantity per control 
area listed in Table 307.1(1). 

Medical gas systems and medical gas supply cylin- 
ders shall also be in accordance with Section 440.11. 


450.2.2 Class 1, 2 and 3 oxidizer storage configuration. 
The storage configuration of Class 1 liquid and solid oxi- 
dizers shall be as set forth in Table 450.2.2. 


TABLE 450.2.2 
STORAGE OF CLASS 1 OXIDIZER LIQUIDS AND SOLIDS 


STORAGE CONFIGURATION LIMITS (feet) 


Piles 


Maximum width 24 
Maximum height 20 
Maximum distance to aisle 12 
Minimum distance to next pile" 4 
Minimum distance to walls" 2 


Maximum quantity per pile 
Maximum quantity per building 


For SI: 1 foot = 304,8 mm, 1 pound = 0.454 kg, 1 ton = 0.907185 metric ton. 
a. The minimum aisle width shall be equal to the pile height, but not less 
than 4 feet and not greater than 8 feet. 


b. There shall not be a minimum distance from the pile to a wall for amounts 
less than 9,000 pounds. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


450.3 Indoor storage. Indoor storage of oxidizing materials 
in amounts exceeding the maximum allowable quantity per 
control area indicated in Table 307.1(1) shall be in accor- 
dance with Sections 414 and 415 and this section. 


450.3.1 Explosion control. Indoor storage rooms, areas 
and buildings containing Class 4 liquid or solid oxidizers 
shall be provided with explosion control in accordance 
with Section 919. 


450.3.2 Automatic sprinkler system. The automatic 
sprinkler system for oxidizer storage shall be designed in 
accordance with NFPA 400. 


450.3.3 Liquid-tight floor. In addition to Section 
415.12.8, floors of storage areas for liquid and solid oxi- 
dizers shall be of liquid-tight construction. 


450.3.4 Smoke detection. An approved supervised smoke 
detection system in accordance with Section 907 shall be 
installed in liquid and solid oxidizer storage areas. Activa- 
tion of the smoke detection system shall sound a local 
alarm. 


Exception: Detached storage buildings protected by an 
approved automatic fire-extinguishing system. 


450.3.5 Storage conditions. The maximum quantity of 
oxidizers per building in storage buildings shall not exceed 
those quantities set forth in Tables 450.3.5(1) through 
450.3.5(3). 


The storage configuration for liquid and solid oxidizers 
shall be as set forth in Table 450.2.2 and Tables 450.3.5(1) 
through 450.3.5(3). 


Class 2 oxidizers shall not be stored in basements 
except where such storage is in stationary tanks. 


Class 3 and 4 oxidizers in amounts exceeding the maxi- 
mum allowable quantity per control area set forth in Sec- 
tion 414.1.6 shall be stored on the ground floor only. 


TABLE 450.3.5(1) 
STORAGE OF CLASS 2 OXIDIZER LIQUIDS AND SOLIDS 


LIMITS 


Control Group H 
area occupancy pes 
storage storage 5 


STORAGE CONFIGURATION 


Piles 
Maximum width 16 feet 
Note a 


8 feet 


25 feet 
Note a 
12 feet 
Minimum distance to next pile | Noteb | Noteb | Noteb 
Minimum distance to walls 2 feet 2 feet® 2 feet 


Maximum quantity per pile 100 tons 
Maximum quantity per building 2,000 tons 


For SI: 1 foot = 304.8 mm, 1 pound = 0.454 kg, 1 ton = 0.907185 metric ton. 

МАО = Maximum Allowable Quantity. 

a. Maximum storage height in nonsprinklered buildings is limited to 6 feet. 
In sprinklered buildings. see NFPA 400 for storage heights based on 
ceiling sprinkler protection. 

b. The minimum aisle width shall be equal to the pile height, but not less 
than 4 feet and not greater than 8 feet. 

c. For protection level and detached storage under 4,500 pounds, there shall 
not be a minimum separation distance between the pile and any wall. 


25 feet 
Note a 
12 feet 


Maximum height 
Maximum distance to aisle 
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TABLE 450.3.5(2) 
STORAGE OF CLASS 3 OXIDIZER LIQUIDS AND SOLIDS 


LIMITS 


Control Group H 
area occupancy кесіне 
storage storage 9 


STORAGE CONFIGURATION 


d 


Piles 


Maximum width 12 feet 16 feet 20 feet 
Maximum height Note a Notea | Notea 
Maximum distance to aisle 8 feet 10 feet | 10 feet 
Minimum distance to next pile | Note b Noteb | Noteb 
Minimum distance to walls 4 feet 4 feet* 4 feet® 


Maximum quay perpe — | NA | зоа T00 ns] 


Maximum quantity per building 1,200 tons 


For 81: 1 foot = 304.8 mm, 1 pound = 0.454 kg, 1 ton = 0.907185 metric ton. 

MAQ = Maximum Allowable Quantity. NA = Not Available. 

Maximum storage height in nonsprinklered buildings is limited to 6 feet. 

In sprinklered buildings, see NFPA 400 for storage heights based on 

ceiling sprinkler protection. 

. The minimum aisle width shall be equal to the pile height, but not less 
than 4 feet and not greater than 8 feet. 

. For protection level and detached storage under 2,300 pounds, there shall 
not be a minimum separation distance between the pile and any wall. 


TABLE 450.3.5(3) 
STORAGE OF CLASS 4 OXIDIZER LIQUIDS AND SOLIDS 


Piles 
Maximum length 
Maximum width 
Maximum height 
Minimum distance to next pile 


Maximum quantity per building 


For SI: 1 foot = 304.8 mm. 


450.3.6 Separation of Class 4 oxidizers from other mate- 
rials. In addition to the requirements in Section 414.19, 
Class 4 oxidizer liquids and solids shall be separated from 
other hazardous materials by not less than a 1-hour fire bar- 
rier or stored in hazardous materials storage cabinets. 


450.3.7 Contamination. Liquid and solid oxidizers shall 
not be stored on or against combustible surfaces. Liquid 
and solid oxidizers shall be stored in a manner to prevent 
contamination. 


450.3.8 Detached storage. Storage of liquid and solid oxi- 
dizers shall be in detached buildings where required by 
Section 415.6.5. 


450.3.8.1 Separation distance. Detached storage 
buildings for Class 4 oxidizer liquids and solids shall be 
located not less than 50 feet (15 240 mm) from other 
hazardous materials storage. 


> 


= 


о 


450.4 Use. The use of oxidizers in amounts exceeding the 
maximum allowable quantity per control area indicated in 
Table 307.1(1) or 307.1(3) shall be in accordance with Sec- 
tions 414 and 415 and this section. Oxidizing gases shall also 
comply with Section 440. 
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SECTION 451 
PYROPHORIC MATERIALS 


451.1 Scope. The storage and use of pyrophoric materials 
shall be in accordance with this section, Compressed gases 
shall also comply with Section 440. 


451.2 Quantities not exceeding the maximum allowable 
quantity per control area. The storage and use of pyro- 
phoric materials in amounts not exceeding the maximum 
allowable quantity per control area indicated in Section 
414.1.6 shall be in accordance with Sections 414 and 451. 


451.3 Quantities exceeding the maximum allowable quan- 
tity per control area, The storage and use of pyrophoric 
materials in amounts exceeding the maximum allowable 
quantity per control area indicated in Section 414.1.6 shall 
be in accordance with Sections 414 and 415 and this section. 


451.4 Indoor storage. Indoor storage of pyrophoric materials 
in amounts exceeding the maximum allowable quantity per 
control area indicated in Table 307.1(1) shall be in accor- 
dance with Sections 414 and 415 and this section. 


The storage of silane gas, and gas mixtures with a silane 
concentration of 1.37 percent or more by volume, shall be in 
accordance with CGA G-13. 


451.4.1 Liquid-tight floor. In addition to the require- 
ments of Section 415.12.8, floors of storage areas contain- 
ing pyrophoric liquids shall be of liquid-tight construction. 


451.4.2 Ругорһогіс solids and liquids. Storage of pyro- 
phoric solids and liquids shall be limited to a maximum 
area of 100 square feet (9,3 т?) per pile. Storage shall not 
exceed 5 feet (1524 mm) in height. Individual containers 
shall not be stacked. 


Aisles between storage piles shall be not less than 10 
feet (3048 mm) in width. 


Individual tanks or containers shall not exceed 500 gal- 
lons (1893 L) in capacity. 


451.4.3 Pyrophoric gases. Storage of pyrophoric gases 
shall be in detached buildings where required by Section 
415.6.2. 


451.4.4 Separation from incompatible materials. In 
addition to the requirements of Section 414.19, indoor 
storage of pyrophoric materials shall be isolated from 
incompatible hazardous materials by 1-hour fire barriers 
with openings protected in accordance with this code. 


Exception: Storage in approved hazardous materials 
storage cabinets constructed in accordance with Section 
414.14. 


451.4.5 Weather protection. Where overhead construc- 
tion is provided for sheltering outdoor storage areas of 
pyrophoric materials, the storage areas shall be provided 
with approved automatic fire-extinguishing system protec- 
tion. 


451.5 Use. The use of pyrophoric materials in amounts 
exceeding the maximum allowable quantity per control area 
indicated in Table 307.1(1) or 307.1(3) shall be in accordance 
with Sections 414 and 415 and this section. 
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451.5.1 Weather protection. Where overhead construc- 
tion is provided for sheltering of outdoor use areas of 
pyrophoric materials, the use areas shall be provided with 
approved automatic fire-extinguishing system protection. 


451.5.2 Silane gas. The use of silane gas, and gas mix- 
tures with a silane concentration of 1.37 percent or more 
by volume, shall be in accordance with CGA G-13. 


SECTION 452 
PYROXYLIN (CELLULOSE NITRATE) PLASTICS 


452.1 Scope. This section shall apply to the storage and han- 
dling of plastic substances, materials or compounds with cel- 
lulose nitrate as a base, by whatever name known, in the form 
of blocks, sheets, tubes or fabricated shapes. 


Cellulose nitrate motion picture film shall comply with the 
requirements of Section 409. 


452.2 Displays. Cellulose nitrate (pyroxylin) plastic articles 
are allowed to be placed on tables not more than 3 feet (914 
mm) wide and 10 feet (3048 mm) long. Tables shall be spaced 
not less than 3 feet (914 mm) apart. Where articles are dis- 
played on counters, they shall be arranged in a like manner. 


452.3 Space under tables. Spaces underneath tables shall be 
kept free from storage of any kind and accumulation of paper, 
refuse and other combustible material. 


452.4 Location. Sales or display tables shall be so located 
that in the event of a fire at the table, the table will not inter- 
fere with free means of egress from the room in not less than 
one direction. 


452.5 Lighting. Lighting shall not be located directly above 
cellulose nitrate (pyroxylin) plastic material, unless provided 
with a suitable guard to prevent heated particles from falling. 


452.6 Storage and handling of raw material. Raw cellulose 
nitrate (pyroxylin) plastic material in a Group F building shall 
be stored and handled in accordance with Sections 452.6.1 
through 452.6.7. 


452.6.1 Storage of incoming material. Where raw mate- 
rial in excess of 25 pounds (11 kg) is received in a build- 
ing or fire area, an approved vented cabinet or approved 
vented vault equipped with an approved automatic sprin- 
kler system shall be provided for the storage of material. 


452.6.2 Capacity limitations. Cabinets in any one work- 
room shall not contain more than 1,000 pounds (454 kg) of 
raw material. Each cabinet shall not contain more than 500 
pounds (227 kg). Each compartment shall not contain 
more than 250 pounds (114 kg). 


452.6.3 Storage of additional material. Raw material in 
excess of that allowed by Section 452.6.2 shall be kept in 
vented vaults not exceeding 1,500-cubic-foot capacity (43 
т?) of total vault space, and with approved construction, 
venting and sprinkler protection. 


452.6.4 Heat sources. Cellulose nitrate (pyroxylin) plastic 
shall not be stored within 2 feet (610 mm) of heat-produc- 
ing appliances, steam pipes, radiators or chimneys. 
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452.6.5 Accumulation of material. In factories manufac- 
turing articles of cellulose nitrate (pyroxylin) plastics, 
approved sprinklered and vented cabinets, vaults or stor- 
age rooms shall be provided to prevent the accumulation 
in workrooms of raw stock in process or finished articles. 


452.6.6 Operators. In workrooms of cellulose nitrate 
(pyroxylin) plastic factories, operators shall not be sta- 
tioned closer together than 3 feet (914 mm), and the 
amount of material per operator shall not exceed one 
shift’s supply and shall be limited to the capacity of three 
tote boxes, including material awaiting removal or use. 


452.6.7 Waste material. Waste cellulose nitrate (pyrox- 
ylin) plastic materials such as shavings, chips, turnings, 
sawdust, edgings and trimmings shall be kept under water 
in metal receptacles until removed from the premises. 


452.7 Fire protection. The manufacture or storage of articles 
of cellulose nitrate (pyroxylin) plastic in quantities exceeding 
100 pounds (45 kg) shall be located in a building or portion 
thereof equipped throughout with an approved automatic 
sprinkler system in accordance with Section 903.3.1.1. 


452.8 Sources of ignition. Sources of ignition shall not be 
located in rooms in which cellulose nitrate (pyroxylin) plastic 
in excess of 25 pounds (11 kg) is handled or stored. 


452.9 Heating. Rooms in which cellulose nitrate (pyroxylin) 
plastic is handled or stored shall be heated by low-pressure 
steam or hot water radiators. 


SECTION 453 
UNSTABLE (REACTIVE) MATERIALS 


453.1 Scope. The storage and use of unstable (reactive) mate- 
rials shall be in accordance with this section. Compressed 
gases shall also comply with Section 440. 


Exceptions: 


1. Display and storage in Group M and storage in 
Group S occupancies complying with Section 
414.2.5. 


2. Detonable unstable (reactive) materials shall be 
stored in accordance with Section 443. 


453.2 Quantities not exceeding the maximum allowable 
quantity per control area. Quantities of unstable (reactive) 
materials not exceeding the maximum allowable quantity per 
control area shall be in accordance with Sections 453.2.1 
through 453.2.2.5. 


453.2.1 General. The storage and use of unstable (reac- 
tive) materials in amounts not exceeding the maximum 
allowable quantity per control area indicated in Section 
415.1.5 shall be in accordance with Sections 414 and 453. 


453.2.2 Limitations for indoor storage and use by occu- 
pancy. The indoor storage of unstable (reactive) materials 
shall be in accordance with Sections 453.2.2.1 through 
453.2.2.5. 


453.2.2.1 Group А, Е, I or U occupancies, In Group 
А, Е, Тог U occupancies, any amount of Class 3 and 4 
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unstable (reactive) materials shall be stored in accor- 
dance with the following: 


1. Class 3 and 4 unstable (reactive) materials shall 
be stored in hazardous materials storage cabinets 
complying with Section 414.14. 


2. The hazardous materials storage cabinets shall 
not contain other storage. 


453.2.2.2 Group R occupancies. Class 3 and 4 unsta- 
ble (reactive) materials shall not be stored or used 
within Group R occupancies, 


453.2.2.3 Group M occupancies. Class 4 unstable 
(reactive) materials shall not be stored or used in retail 
sales portions of Group M occupancies, 


453.2.2.4 Offices. Class 3 and 4 unstable (reactive) 
materials shall not be stored or used in offices of Group 
B, F, M or S occupancies. 


453.2.2.5 Classrooms. In classrooms in Group B, F or 
M occupancies, any amount of Class 3 and 4 unstable 
(reactive) materials shall be stored in accordance with 
the following: 


1. Class 3 and 4 unstable (reactive) materials shall 
be stored in hazardous materials storage cabinets 
complying with Section 414.14. 


2. The hazardous materials storage cabinets shall 
not contain other storage. 


453.3 Quantities exceeding the maximum allowable 
quantity per control area. The storage and use of unstable 
(reactive) materials in amounts exceeding the maximum 
allowable quantity per control area indicated in Section 
415.1.5 shall be in accordance with Sections 414 and 415 
and this section. 


453.4 Indoor storage. Indoor storage of unstable (reactive) 
materials in amounts exceeding the maximum allowable 
quantity per control area indicated in Table 307.1(1) shall be 
in accordance with Sections 414 and 415 and this section. 


In addition, Class 3 and 4 unstable (reactive) detonable 
materials shall be stored in accordance with the requirements 
for explosives in this code. 


453.4.1 Detached storage. Storage of unstable (reactive) 
materials shall be in detached buildings where required in 
Section 415.6.5. 


453.4.2 Explosion control. Indoor storage rooms, areas 
and buildings containing Class 3 or 4 unstable (reactive) 
materials shall be provided with explosion control in 
accordance with Section 919. 


453.4.3 Liquid-tight floor. In addition to Section 
415.12.8, floors of storage areas for liquids and solids 
shall be of liquid-tight construction. 


453.4.4 Storage configuration. Unstable (reactive) materi- 
als stored in quantities greater than 500 cubic feet (14 m?) 
shall be separated into piles, each not larger than 500 cubic 
feet (14 m’). Aisle width shall be not less than the height of 
the piles or 4 feet (1219 mm), whichever is greater. 


Exception: Materials stored in tanks. 
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453.4.5 Location in building. Unstable (reactive) materi- 
als shall not be stored in basements. 


SECTION 454 
WATER-REACTIVE SOLIDS AND LIQUIDS 


454.1 Scope. The storage and use of water-reactive solids and 
liquids shall be in accordance with this section. 


Exceptions: 


1. Display and storage in Group M occupancies and 
storage in Group S occupancies complying with 
Section 414.2.5. 


2. Detonable water-reactive solids and liquids shall be 
stored in accordance with Section 443. 


454.2 Quantities not exceeding the maximum allowable 
quantity per control area. The storage and use of water- 
reactive solids and liquids in amounts not exceeding the max- 
imum allowable quantity per control area indicated in Sec- 
tion 415.1.5 shall be in accordance with Sections 414 and 
454. 


454.3 Quantities exceeding the maximum allowable quan- 
tity per control area. The storage and use of water-reactive 
solids and liquids in amounts exceeding the maximum allow- 
able quantity per control area indicated in Section 415.1.5 
shall be in accordance with Sections 414 and 415 and this 
section. 


454.4 Indoor storage. Indoor storage of water-reactive solids 
and liquids in amounts exceeding the maximum allowable 
quantity per control area indicated in Table 307.1(1) shall be 
in accordance with Sections 414 and 415 and this section. 


454.4.1 Detached storage. Storage of water-reactive sol- 
ids and liquids shall be in detached buildings where 
required by Section 415.6.5. 


454.4.2 Liquid-tight floor. In addition to the provisions 
of Section 415.12.8, floors in storage areas for water-reac- 
tive solids and liquids shall be of liquid-tight construction. 


454.4.3 Waterproof room. Rooms or areas used for the 
storage of water-reactive solids and liquids shall be con- 
structed in a manner that resists the penetration of water 
through the use of waterproof materials. Piping carrying 
water for other than approved automatic sprinkler systems 
shall not be within such rooms or areas. 


454.4.4 Watertight containers. Where Class 3 water- 
reactive solids and liquids are stored in areas equipped 
with an automatic sprinkler system, the materials shall be 
stored in closed, watertight containers. 


454.4.5 Storage configuration. Water-reactive solids and 
liquids stored in quantities greater than 500 cubic feet (14 
т?) shall be separated into piles, each not larger than 500 
cubic feet (14 m°). Aisle widths between piles shall be not 
less than the height of the pile or 4 feet (1219 mm), which- 
ever is greater. 


Exception: Water-reactive solids and liquids stored in 
tanks. 
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Class 2 water-reactive solids and liquids shall not be 
stored in basements unless such materials are stored in 
closed, watertight containers or tanks. 


Class 3 water-reactive solids and liquids shall not be 
stored in basements. 


Class 2 or 3 water-reactive solids and liquids shall not 
be stored with flammable liquids. 


454.4.6 Explosion control. Indoor storage rooms, areas 
and buildings containing Class 2 or 3 water-reactive solids 
and liquids shall be provided with explosion control in 
accordance with Section 919. 


454.5 Use. The use of water-reactive solids and liquids in 
amounts exceeding the maximum allowable quantity per 
control area indicated in Table 414.2.5(1) shall be in accor- 
dance with Sections 414 and 415. 


SECTION 455 
ADDITIVE MANUFACTURING (3D PRINTING) 


455.1 Occupancies. Nonindustrial additive manufacturing shall 
be permitted in all occupancy groups. 


455.2 Industrial additive manufacturing. Industrial addi- 
tive manufacturing shall comply with Sections 455.2.1 
through 455.2.9. 


455.2.1 Combustible dusts and metals. Industrial addi- 
tive manufacturing operations that store, use or produce 
combustible dust, combustible particulate solids or 
combustible metals shall comply with Section 426 and this 
section. 


455.2.2 Powder evaluation. Printing powders used in 
industrial additive manufacturing operations shall be 
tested for combustibility in accordance with NFPA 484 or 
NFPA 652 as applicable. A copy of test reports shall be 
provided upon request. 


455.2.3 Combustible (nonmetallic) dusts. Industrial addi- 
tive manufacturing operations that store, use or produce 
combustible (nonmetallic) dusts shall comply with NFPA 
654, 


455.2.4 Combustible metals. Industrial additive manufac- 
turing operations that store or use combustible metals shall 
comply with NFPA 484. 


455.2.5 Hazardous materials. Industrial additive manu- 
facturing operations that store or use hazardous materials 
exceeding the maximum allowable quantity limits shall 
comply with this code. 


455.2.6 Inert gas. Additive manufacturing processes that 
utilize inert gases shall comply with this code. Ventilation 
or gas detection shall be provided in accordance with this 
code. 


455.2.7 Technical assistance. Where required by the 
building official, an approved report evaluating the accept- 
ability of technologies, processes, products, facilities, 
materials and uses associated with the operation shall be 
provided. 
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455.2.8 Performance-based design alternative. Where 
approved, buildings and facilities where industrial addi- 
tive manufacturing is performed shall be permitted to 
comply with the performance-based design options in 
Section 414.1.4.3 as an alternative to compliance with the 
other requirements set forth in this section. 


455.2.9 Occupancies. Industrial additive manufacturing 
shall be conducted only in the occupancy groups associ- 
ated with manufacturing operation and permitted by the 
this code maximum allowable quantity tables. Where 
approved, the requirements in Section 455.2.4 shall be 
permitted to provide the technical basis for determining 
compliance with Table 307.1(1), Note q. 


SECTION 456 
STORAGE OF DISTILLED SPIRITS AND WINES 


456.1 General. The storage of distilled spirits and wines in 
barrels and casks shall comply with this section in addition to 
the other applicable requirements of this code. 


456.1.1 Nonapplicability. Sections 414 and 444 are not 
applicable to the storage of distilled spirits and wines in 
barrels and casks as identified in Section 444.1.1, Item 10. 


456.2 Spill control. Drainage or containment systems shall 
be provided by means of curbs, scuppers, special drains or 
other suitable means to prevent the flow of spills throughout 
the building. 


456.3 Ventilation. For rooms and spaces where distilled spir- 
its and wines in barrels and casks are stored, ventilation shall 
be provided in accordance with the Mechanical Code and one 
of the following: 


1. The rooms and spaces shall be ventilated at a rate suffi- 
cient to maintain the concentration of vapors within the 
area at or below 25 percent of the lower flammable 
limit (LFL). This shall be confirmed by sampling the 
actual vapor concentration under normal operating con- 
ditions. The sampling shall be conducted throughout 
the enclosed storage area, extending to or toward the 
bottom and the top of the enclosed storage area. The 
vapor concentration used to determine the required 
ventilation rate shall be the highest measured concen- 
tration during the sampling procedure. The sampling 
shall be conducted manually or by installation of a con- 
tinuously monitoring flammable vapor detection sys- 
tem. 


2. The rooms and spaces shall be provided exhaust venti- 
lation at a rate of not less than 1 cfm per square foot 
[0.00508 m3/(s x m?)] of solid floor area. The exhaust 
ventilation shall be accomplished by natural or 
mechanical means, with discharge of the exhaust to a 
safe location outside the building. 


456.4 Sources of ignition. Sources of ignition shall be 
controlled in accordance with Sections 456.4.1 through 
456.5. 


456.4.1 Smoking. Smoking shall be prohibited and “No 
Smoking” signs provided in rooms or areas where flam- 
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mable or combustible hazardous materials are stored, 
dispensed or used. 


Signs required by this section shall be in English as a 
primary language or in symbols allowed by this code. 


456.4.2 Electrical. Electrical wiring and equipment shall 
be installed and maintained in accordance with the Electri- 
cal Code. 


456.5 Lightning. Structures containing barrel storage should 
be protected from lightning. The lightning protection equip- 
ment shall be installed in accordance with the Electrical Code 
and NFPA 780. 


456.6 Storage. Storage shall be in accordance with this 
section. 


456.7 Basement storage. Class I liquids shall be allowed to 
be stored in basements in amounts not exceeding the maxi- 
mum allowable quantity per control area for use-open 
systems in Table 307.1(1), provided that automatic suppres- 
sion and other fire protection are provided in accordance with 
Chapter 9. Class II and IIIA liquids shall also be allowed to 
be stored in basements , provided that automatic suppression 
and other fire protection are provided in accordance with 
Chapter 9. 


456.8 Automatic sprinkler system. The storage of distilled 
spirits and wines shall be protected by an approved automatic 
sprinkler system as required by Chapter 9. 


456.9 Hazard identification signs. Unless otherwise 
exempted, visible hazard identification signs, as specified in 
NFPA 704 for the for the specific material contained, shall be 
placed on stationary containers and above-ground tanks; at 
entrances to locations where hazardous materials are stored, 
dispensed, used or handled in quantities requiring a permit; 
and at specific entrances and locations designated by the 
building official. 


456.9.1 Maintenance and style. Signs and markings 
required by Section 456.9 shall not be obscured; shall be 
in English as a primary language or in symbols allowed by 
this code; shall be durable; and the size, color and lettering 
shall be approved. 


SECTION 457 
PIERS AND WHARVES 


See Section 101.2.1 for the scope of regulation for piers and 
wharves. 


457.1 Scope. This section shall apply to regulated piers and 
wharves constructed, in whole or in part, of combustible 
materials and to regulated piers and wharves constructed of 
noncombustible materials having less than 2-hour fire-resis- 
tive protection of the structural elements or pier deck. 


457.2 Fire-extinguishing systems. Automatic fire-extin- 
guishing systems shall be installed as specified in Section 
903. 


457.3 Physical protection. Where sprinkler piping and fire- 
extinguishing equipment are subject to damage by floating 
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debris, barriers shall be provided to exclude or protect against 
such debris. Protection from corrosion and freezing shall be 
provided where necessary. 


457.4 Subdivision of substructures. All substructures of 
piers shall have the under-deck area subdivided by: 


1. Transverse fire walls at intervals not exceeding 450 feet 
(137 169 mm) and a maximum area of 50,000 square 
feet (4625 m?) extending from the low water line to the 
deck. Where superstructures bridge a required fire wall, 
the fire wall shall extend to the roof of the superstruc- 
ture as required for fire walls in accordance with Chap- 
ter 7. 


2. Transverse fire stops located between fire walls, spac- 
ing between fire walls, and fire stops shall not exceed 
1550 feet (47 720 mm). Fire stops shall fit tightly 
against the pier deck and around any structural mem- 
bers of pipes that pass through the fire stop so that an 
effective barrier to fire and draft is maintained. Fire 
stops shall extend to the water line. Where aprons or 
platforms are built along the sides of a pier, fire stops 
shall extend to the outside edge of such aprons or plat- 
forms. 


457.5 Detailed requirements. Fire walls shall be of rein- 
forced concrete having a fire-resistance rating of 4 hours or 
other materials of equivalent stability and fire resistance. Fire 
stops shall be constructed of wood planking built up to a 
thickness of 4 inches (102 mm) and securely fastened to the 
structural frame or other construction having equivalent sta- 
bility and fire resistance. 


457.6 Superstructures. Except as provided in this section, 
superstructures located on piers and wharves shall be classi- 
fied for occupancy and type of construction and constructed 
according to this code. 


SECTION 458 
MAUSOLEUMS AND COLUMBARIUMS 


458.1 Materials. Materials of construction of mausoleums 
and columbariums shall be as set forth in this code for Type I 
or II buildings without use of combustible materials. 


Exception: Interior doors and frames and interior frames 
for glass screens may be constructed of wood. 


458.1.1 Construction. All crypt walls and crypt floor 
slabs shall be constructed of poured-in-place reinforced 
concrete, without honeycombs. 


Exception: Crypt opening slabs and the separation 
slabs between upper and lower spaces of a companion 
crypt may be installed after entombment and shall be of 
concrete or mineral-type material. 


After entombment, the crypt opening shall be sealed 
in a manner to be odor tight. Crypt walls and floor slabs 
shall be not less than 3 inches (76 mm) thick. 


458.1.2 Loading. Each crypt, including each crypt in 
companion crypts, shall be designed for a minimum total 
live load of 600 pounds (272 kg) for each individual 
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human remains. No crypt shall contain more than four 
individual human remains. 


458.1.3 Other methods and materials. Other methods 
and materials may be considered as set forth in Section 
104.10, provided that they have similar qualities of perma- 
nence, odor tightness and fire resistance as those identified 
in this subsection. 


458.1.4 Other occupancies. Areas used for assembly 
shall be classified and constructed as required in this code. 


Exception: Occupancy separations are not required 
between mausoleums/columbariums and other 
occupancies. 


458.1.5 Pressure relief. A pressure-relief passage shall be 
provided leading from each crypt to the roof above the 
structure. This pressure-balancing shaft shall be located 
near the rear of each crypt and shall be sealed until the 
time of entombment and then opened before the crypt is 
sealed. The rooftop opening shall not be located less than 
10 feet (3048 mm) from any cemetery property line. This 
pressure-relief passage shall be continued to a gravel sump 
below the lowest crypt slab. 
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СНАРТЕК 5 
GENERAL BUILDING HEIGHTS AND AREAS 


SECTION 501 
GENERAL 


501.1 Scope. The provisions of this chapter control the height 
and area of structures hereafter erected and additions to exist- 
ing structures. 


SECTION 502 
BUILDING ADDRESS 


502.1 Address identification. New and existing buildings 
shall be provided with approved address identification. The 
address identification shall be legible and placed in a position 
that is visible from the street or road fronting the property. 
Address identification characters shall contrast with their 
background. Address numbers shall be Arabic numbers or 
alphabetical letters. Numbers shall not be spelled out. Each 
character shall be a minimum of 4 inches (102 mm) high with 
a minimum stroke width of '/, inch (12.7 mm). 


SECTION 503 
GENERAL BUILDING 
HEIGHT AND AREA LIMITATIONS 


503.1 General. Unless otherwise specifically modified in 
Chapter 4 and this chapter, building height, number of stories 
and building area shall not exceed the limits specified in 
Sections 504 and 506 based on the type of construction as 
determined by Section 602 and the occupancies as deter- 
mined by Section 302 except as modified hereafter. Building 
height, number of stories and building area provisions shall 
be applied independently. For the purposes of determining 
area limitations, height limitations and type of construction, 
each portion of a building separated by one or more fire walls 
complying with Section 706 shall be considered to be a sepa- 
rate building. 


503.1.1 Special industrial occupancies. Buildings and 
structures designed to house special industrial processes 
that require large areas and unusual building heights to 
accommodate craneways or special machinery and equip- 
ment, including, among others, rolling mills; structural 
metal fabrication shops and foundries; or the production 
and distribution of electric, gas or steam power, shall be 
exempt from the building height, number of stories and 
building area limitations specified in Sections 504 and 
506. 


503.1.2 Buildings on same lot. Two or more buildings on 
the same lot shall be regulated as separate buildings or 
shall be considered as portions of one building where the 
building height, number of stories of each building and the 
aggregate building area of the buildings are within the 
limitations specified in Sections 504 and 506, The provi- 
sions of this code applicable to the aggregate building 
shall be applicable to each building. 
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503.1.3 Type I construction. Buildings of Type I 
construction permitted to be of unlimited tabular building 
heights and areas are not subject to the special require- 
ments that allow unlimited area buildings in Section 507 
or unlimited building height in Sections 503.1.1 and 504.3 
or increased building heights and areas for other types of 
construction. 


503.1.4 Occupied roofs. A roof level or portion thereof 
shall be permitted to be used as an occupied roof provided 
the occupancy of the roof is an occupancy that is permitted 
by Table 504.4 for the story immediately below the roof. 
The area of the occupied roofs shall not be included in the 
building area as regulated by Section 506. An occupied 
roof shall not be included in the building height or number 
of stories as regulated by Section 504, provided that the 
penthouses and other enclosed rooftop structures comply 
with Section 1511. 


Exceptions: 


1. The occupancy located on an occupied roof shall 
not be limited to the occupancies allowed on the 
story immediately below the roof where the 
building is equipped throughout with an auto- 
matic sprinkler system in accordance with Sec- 
tion 903.3.1.1 or 903.3.1.2 and occupant 
notification in accordance with Sections 
907.5.2.1 and 907.5.2.3 is provided in the area of 
the occupied roof. Emergency voice/alarm com- 
munication system notification per Section 
907.5.2.2 shall also be provided in the area of the 
occupied roof where such system is required else- 
where in the building. 


2. Assembly occupancies shall be permitted on 
roofs of open parking garages of Type I or Type 
II construction, in accordance with the exception 
to Section 903.2.1.6. 


503.1.4.1 Enclosures over occupied roof areas. 
Elements or structures enclosing the occupied roof 
areas shall not extend more than 48 inches (1220 mm) 
above the surface of the occupied roof. 


Exception: Penthouses constructed in accordance 
with Section 1511.2 and towers, domes, spires and 
cupolas constructed in accordance with Section 
1555. 


SECTION 504 
BUILDING HEIGHT AND NUMBER OF STORIES 


504.1 General. The height, in feet, and the number of stories 
of a building shall be determined based on the type of 
construction, occupancy classification and whether there is an 
automatic sprinkler system installed throughout the building. 


Exception: The building height of one-story aircraft 
hangars, aircraft paint hangars and buildings used for the 
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manufacturing of aircraft shall not be limited where the 
building is provided with an automatic sprinkler system or 
automatic fire-extinguishing system in accordance with 
Chapter 9 and is entirely surrounded by public ways or 
yards not less in width than one and one-half times the 
building height. 


504.1.1 Unlimited area buildings. The height of unlim- 
ited area buildings shall be designed in accordance with 
Section 507. 


504.1.2 Special provisions. The special provisions of 
Section 510 permit the use of special conditions that are 
exempt from, or modify, the specific requirements of this 
chapter regarding the allowable heights of buildings based 
on the occupancy classification and type of construction, 
provided the special condition complies with the provi- 
sions specified in Section 510. 


504.2 Mixed occupancy. In a building containing mixed 
occupancies in accordance with Section 508, no individual 
occupancy shall exceed the height and number of story limits 
specified in this section for the applicable occupancies. 


504.3 Height in feet. The maximum height, in feet, of a 
building shall not exceed the limits specified in Table 504.3. 


Exception: Towers, spires, steeples and other roofiop 
structures shall be constructed of materials consistent with 
the required type of construction of the building except 
where other construction is permitted by Section 1511.2.4. 
Such structures shall not be used for habitation or storage. 
The structures shall be unlimited in height where of 
noncombustible materials and shall not extend more than 
20 feet (6096 mm) above the allowable building height 
where of combustible materials (see Chapter 15 for addi- 
tional requirements). 


504.4 Number of stories. The maximum number of stories 
above grade plane of a building shall not exceed the limits 
specified in Table 504.4. 


SECTION 505 
MEZZANINES AND EQUIPMENT PLATFORMS 


505.1 General. Mezzanines shall comply with Section 505.2. 
Equipment platforms shall comply with Section 505.3. 


505.2 Mezzanines. A mezzanine or mezzanines in compli- 
ance with Section 505.2 shall be considered a portion of the 
story below. Such mezzanines shall not contribute to either 
the building area or number of stories as regulated by Section 
503.1. The area of the mezzanine shall be included in deter- 
mining the fire area. The clear height above and below the 
mezzanine floor construction shall be not less than 7 feet 
(2134 mm). 


505.2.1 Area limitation. The aggregate area of a mezza- 
nine or mezzanines within a room shall be not greater than 
one-third of the floor area of that room or space in which 
they are located. The enclosed portion of a room shall not 
be included in a determination of the floor area of the 
room in which the mezzanine is located. In determining 


the allowable mezzanine area, the area of the mezzanine 
shall not be included in the floor area of the room. 


Exceptions: 


1. The aggregate area of mezzanines in buildings 
and structures of Type I or II construction for 
special industrial occupancies in accordance with 
Section 503.1.1 shall be not greater than two- 
thirds of the floor area of the room. 


2. The aggregate area of mezzanines in buildings 
and structures of Type I or II construction shall 
be not greater than one-half of the floor area of 
the room in buildings and structures equipped 
throughout with an approved automatic sprinkler 
system in accordance with Section 903.3.1.1 and 
an approved emergency voice/alarm communica- 
tion system in accordance with Section 907.5.2.2. 


3. The aggregate area of a mezzanine within a dwell- 
ing unit that is located in a building equipped 
throughout with an approved automatic sprinkler 
system in accordance with Section 903.3.1.1 or 
903.3.1.2 shall not be greater than one-half of the 
floor area of the room, provided that: 


3.1. Except for enclosed closets and bath- 
rooms, the mezzanine shall be open to 
the room in which such mezzanine is 
located; 


3.2. The opening to the room shall be 
unobstructed except for walls not more 
than 42 inches (1067 mm) in height, 
columns and posts; and 


3.3. Exceptions to Section 505.2.3 shall not 
be permitted. 


505.2.1.1 Aggregate area of mezzanines and equip- 
ment platforms. Where a room contains both a 
mezzanine and an equipment platform, the aggregate 
area of the two raised floor levels shall be not greater 
than two-thirds of the floor area of that room or space 
in which they are located. The area of the mezzanine 
shall not exceed the area determined in accordance with 
Section 5052.1. 


505.2.2 Means of egress. The means of egress for mezza- 
nines shall comply with the applicable provisions of 
Chapter 10. 


505.2.3 Openness. A mezzanine shall be open and unob- 
structed to the room in which such mezzanine is located 
except for walls not more than 42 inches (1067 mm) in 
height, columns and posts. 


Exceptions: 


1. Mezzanines or portions thereof are not required to 
be open to the room in which the mezzanines are 
located, provided that the occupant load of the 
aggregate area of the enclosed space is not 
greater than 10. 


2. A mezzanine having two or more exits or access 


to exits is not required to be open to the room in 
which the mezzanine is located. 
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3. Mezzanines or portions thereof are not required to mezzanine and such platforms and the walkways, stairways, 
be open to the room in which the mezzanines are alternating tread devices and ladders providing access to an 
located, provided that the aggregate floor area of equipment platform shall not serve as a part of the means of 
the enclosed space is not greater than 10 percent egress from the building. 


of the mezzanine area. 505.3.1 Area limitation. The aggregate area of all equip- 


4. In industrial facilities, mezzanines used for con- ment platforms within a room shall be not greater than 
trol equipment are permitted to be glazed on all two-thirds of the area of the room in which they are 
sides. located. Where an equipment platform is located in the 

5. In occupancies other than Groups H and I, which same room as a mezzanine, the area of the mezzanine shall 
are no more than two stories above grade plane be determined by Section 505.2.1 and the combined aggre- 
and equipped throughout with an automatic gate area of the equipment platforms and mezzanines shall 
sprinkler system in accordance with Section be not greater than two-thirds of the room in which they 
903.3.1.1, a mezzanine having two or more exits are located. The area of the mezzanine shall not exceed the 
or access to exits shall not be required to be open area determined in accordance with Section 505.2.1. 
to the room in which the mezzanine is located. 505.3.2 Automatic sprinkler system. Where located in 

505.3 Equipment platforms. Equipment platforms in build- a building that is required to be protected by an auto- 
ings shall not be considered as a portion of the floor below. matic sprinkler system, equipment platforms shall be 
Such equipment platforms shall not contribute to either the fully protected by sprinklers above and below the plat- 
building area or the number of stories as regulated by Section form, where required by the standards referenced in 
503.1. The area of the equipment platform shall not be Section 903.3. 

included in determining the fire area in accordance with 505.3.3 Guards. Equipment platforms shall have guards 
Section 903. Equipment platforms shall not be a part of any where required by Section 1015.2. 

TABLE 504.3 
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE* 


TYPE OF CONSTRUCTION 


OCCUPANCY 


CLASSIFICATION |. See 
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For SI: 1 foot = 304.8 mm. 

UL = Unlimited; NS = Buildings not equipped throughout with an automatic sprinkler system; S = Buildings equipped throughout with an automatic sprinkler 

system installed in accordance with Section 903.3.1.1; S13R = Buildings equipped throughout with an automatic sprinkler system installed in accordance with 

Section 903.3.1.2; $13D = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.3. 

a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 

b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific occupancies. 

c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.5. 

d. The NS value is only for use in evaluation of existing building height in accordance with Chapter 34. 

e. New Group 1-1 and 1-3 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. For new Group 1-1 

occupancies Condition 1, see Exception 1 of Section 903.2.6. 

. New Group 1-2 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. 

‚ For new Group 1-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 

. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.8. 


~ 


= 0 
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TABLE 504.4 
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE*” A 
TYPE OF CONSTRUCTION 
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TABLE 504.4—continued 
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE**^ 


TYPE OF CONSTRUCTION 


OCCUPANCY 
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UL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic sprinkler system; S = Buildings equipped throughout with an 
automatic sprinkler system installed in accordance with Section 903.3.1.1; $13К = Buildings equipped throughout with an automatic sprinkler system installed 
in accordance with Section 903.3.1.2; $130 = Buildings equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.3. 
a. See Chapters 4 and 5 for specific exceptions to the allowable height in this chapter. 
‚ See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific occupancies. 
. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.5, 
. The NS value is only for use in evaluation of existing building height in accordance with Chapter 34. 
‚ New Group 1-1 and I-3 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. For new Group 1-1 
occupancies, Condition 1, see Exception 1 of Section 903.2.6. 
New Group I-2 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. 


о ро с 


rh 


g. For new Group 1-4 occupancies, see Exceptions 2 and 3 of Section 903.2.6. 
h. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.8. 
SECTION 506 506.1.3 Basements. Basements need not be included in 
BUILDING AREA the total allowable floor area of a building provided the 


total area of such basements does not exceed the area 
permitted for a one-story above grade plane building. 


506.2 Allowable area determination. The allowable area of 
a building shall be determined in accordance with the appli- 
cable provisions of Sections 506.2.1, 506.2.2 and 506.3. 


506.1 General. The floor area of a building shall be deter- 
mined based on the type of construction, occupancy 
classification, whether there is an automatic sprinkler system 
installed throughout the building and the amount of building 
frontage on public way or open space. 


506.1.1 Unlimited area buildings. Unlimited area build- 
ings shall be designed in accordance with Section 507. 


506.1.2 Special provisions. The special provisions of 
Section 510 permit the use of special conditions that are 
exempt from, or modify, the specific requirements of this 
chapter regarding the allowable areas of buildings based 
on the occupancy classification and type of construction, 
provided the special condition complies with the provi- 
sions specified in Section 510. 
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506.2.1 Single-occupancy buildings. The allowable area 
of each story of a single-occupancy building shall be 
determined in accordance with Equation 5-1: 
A,=A,+ (NS x I) (Equation 5-1) 
where: 

, * Allowable area (square feet). 


А, = Tabular allowable area factor (NS, 51, SI3R or 
S13D value, as applicable) in accordance with Table 
506.2. 
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NS = Tabular allowable area factor in accordance with 
Table 506.2 for nonsprinklered building (regardless 
of whether the building is sprinklered). 


1, = Area factor increase due to frontage (percent) as 
calculated in accordance with Section 506.3. 


The allowable area per story of a single-occupancy 
building with a maximum of three stories above grade 
shall be determined by Equation 5-1. The total allowable 
area of a single-occupancy building more than three s/o- 
ries above grade plane shall be determined in accordance 
with Equation 5-2: 


A,7 [4, + (NS x 10] х S, (Equation 5-2) 
where: 


A, = Allowable area (square feet). 


A, = Tabular allowable area factor (NS, 513К, SI3D or 
SM value, as applicable) in accordance with Table 
506.2. 


NS- Tabular allowable area factor in accordance with 
Table 506.2 for a nonsprinklered building (regardless 
of whether the building is sprinklered). 


I, = Area factor increase due to frontage (percent) as 
calculated in accordance with Section 506.3. 


S, = 3 where the actual number of stories above grade 
plane exceeds three, or 


5, = 4 where the building is equipped throughout with an 
automatic sprinkler system installed in accordance 
with Section 903.3.1.2. 


The actual area of any individual floor shall not exceed 
the allowable area per Equation 5-1. 


506.2.2 Mixed-occupancy buildings. The allowable area 
of each story of a mixed-occupancy building shall be 
determined in accordance with the applicable provisions 
of, Section 508.3.2 for nonseparated occupancies and 
Section 508.4.2 for separated occupancies. 


For buildings with more than three stories above grade 
plane, the total building area shall be such that the aggre- 
gate sum of the ratios of the actual area of each story 
divided by the allowable area of such stories, determined 
in accordance with Equation 5-3 based on the applicable 
provisions of Section 508.1, shall not exceed three. 


A, =[A,+ (№5 х 19] (Equation 5-3) 
where: 


A, = Allowable area (square feet). 


A, = Tabular allowable area factor (№5, 513К, S13D or SM 
value, as applicable) in accordance with Table 506.2. 


NS= Tabular allowable area factor in accordance with 
Table 506.2 for а  nonsprinklered building, 
regardless of whether the building is sprinklered. 


1, = Area factor increase due to frontage (percent) as 
calculated in accordance with Section 506.3. 


Exception: For buildings designed as separated occu- 
pancies under Section 508.4 and equipped throughout 
with an automatic sprinkler system installed in accor- 


dance with Section 903.3.1.2, the total building area 
shall be such that the aggregate sum of the ratios of the 
actual area of each story divided by the allowable area of 
such stories determined in accordance with Equation 5-3 
based on the applicable provisions of Section 508.1, 
shall not exceed four. 


506.2.2.1 Group H-2 or H-3 mixed occupancies. For 
a building containing Group H-2 or H-3 occupancies, 
the allowable area shall be determined in accordance 
with Section 508.4.2, with the automatic sprinkler 
system increase applicable only to the portions of the 
building not classified as Group H-2 or H-3. 


506.3 Frontage increase. Every building shall adjoin or have 
access to a public way to receive an area factor increase based 
on frontage. Area factor increase shall be determined in 
accordance with Sections 506.3.1 through 506.3.3. 


506.3.1 Minimum percentage of perimeter. To qualify 
for an area factor increase based on frontage, a building 
shall have not less than 25 percent of its perimeter on a 
public way or open space. Such open space shall be either 
on the same lot or dedicated for public use and shall be 
accessed from a street or approved fire lane. 


506.3.2 Minimum frontage distance. To qualify for an 
area factor increase based on frontage, the public way or 
open space adjacent to the building perimeter shall have a 
minimum distance of 20 feet (6096 mm) measured at right 
angles from the building face to any of the following: 


1. The closest interior lot line. 
2. The entire width of a street, alley or public way. 


3. The exterior face of an adjacent building on the 

same property. 

The frontage increase shall be based on the smallest 
public way or open space that is 20 feet (6096 mm) or 
greater, and the percentage of building perimeter having a 
minimum 20 feet (6096 mm) public way or open space. 


506.3.3 Amount of increase. The area factor increase 
based on frontage shall be determined in accordance with 
Table 506.3.3. 


506.3.3.1 Section 507 buildings. Where a building 
meets the requirements of Section 507, as applicable, 
except for compliance with the minimum 60-foot (18 
288 mm) public way or yard requirement, the area 
factor increase based on frontage shall be determined in 
accordance with Table 506.3.3.1. 


SECTION 507 
UNLIMITED AREA BUILDINGS 


507.1 General. The area of buildings of the occupancies and 
configurations specified in Sections 507.1 through 507.13 
shall not be limited. Basements not more than one story 
below grade plane shall be permitted. 


507.1.1 Accessory occupancies. Accessory occupancies 
shall be permitted in unlimited area buildings in accor- 
dance with the provisions of Section 508.2, otherwise the 
requirements of Sections 507.3 through 507.13 shall be 
applied, where applicable. 
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TABLE 506.2 
ALLOWABLE AREA FACTOR (А, = NS, $1, S13R, 5130 or SM, as applicable) IN SQUARE ЕЕЕТ= > 
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TABLE 506.2—continued 
ALLOWABLE AREA FACTOR (A, = №, 51, $13R, 5130 or SM, as applicable) IN SQUARE FEET*” 
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TABLE 506.2—continued 
ALLOWABLE AREA FACTOR (А, = NS, 51, S13R, 5130 or SM, as applicable) IN SQUARE ЕЕЕТ= 


For SI: 1 square foot = 0.0929 m°. 


UL = Unlimited; NP = Not Permitted; NS = Buildings not equipped throughout with an automatic sprinkler system; 51 = Buildings a maximum of one story 
above grade plane equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; SM = Buildings two or more stories 
above grade plane equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1; $13К = Buildings equipped 
throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.2; 5130 = Buildings equipped throughout with an automatic 


sprinkler system installed in accordance with Section 903.3.1.3. 


а. See Chapters 4 and 5 for specific exceptions to the allowable area in this chapter. 

b. See Section 903.2 for the minimum thresholds for protection by an automatic sprinkler system for specific occupancies. 

c. New Group H occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.5. 

d. The NS value is only for use in evaluation of existing building area in accordance with Chapter 34. 

е. New Group 1-1 and 1-3 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. For new Group 1-1 


occupancies, Condition 1, see Exception 1 of Section 903.2.6. 


. New Group 1-2 occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.6. 


. New Group R occupancies are required to be protected by an automatic sprinkler system in accordance with Section 903.2.8. 
i. The maximum allowable area for a single-story nonsprinklered Group U greenhouse is permitted to be 9,000 square feet, or the allowable area shall be 


f. 
g. New Group 1-4 occupancies see Exceptions 2 and 3 of Section 903.2.6. 
h 
i 


permitted to comply with Table C102.1 of Appendix C. 


507.2 Measurement of open spaces. Where Sections 507.3 
through 507.13 require buildings to be surrounded and 
adjoined by public ways and yards, those open spaces shall be 
determined as follows: 


1. Yards shall be measured from the building perimeter in 
all directions to the closest interior /ot lines or to the 
exterior face of an opposing building located on the 
same /ot, as applicable. 


2. Where the building fronts on a public way, the entire 
width of the public way shall be used. 


507.2.1 Reduced open space. The public ways or yards of 
60 feet (18 288 mm) in width required in Sections 507.3, 
507.4, 507.5, 507.6 and 507.12 shall be permitted to be 
reduced to not less than 40 feet (12 192 mm) in width, 
provided that the following requirements are met: 


1. The reduced width shall not be allowed for more 
than 75 percent of the perimeter of the building. 


2. The exterior walls facing the reduced width shall 
have a fire-resistance rating of not less than 3 hours. 


3. Openings in the exterior walls facing the reduced 
width shall have opening protectives with a fire pro- 
tection rating of not less than 3 hours. 


507.3 Nonsprinklered, one-story buildings. The area of a 
Group F-2 or S-2 building not more than one story in height 
shall not be limited where the building is surrounded and 
adjoined by public ways or yards not less than 60 feet (18 288 
mm) in width. 


507.4 Sprinklered, one-story buildings. The area of a 
Group A-4 building not more than one story above grade 
plane of other than Type V construction, or the area of a 
Group B, F, M or S building no more than one story above 
grade plane of any construction type, shall not be limited 
where the building is provided with an automatic sprinkler 
system throughout in accordance with Section 903.3.1.1 and 
is surrounded and adjoined by public ways or yards not less 
than 60 feet (18 288 mm) in width. 


Exceptions: 


1. Buildings and structures of Type I or II construction 
for rack storage facilities that do not have access by 
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the public shall not be limited in height, provided 
that such buildings conform to the requirements of 
Sections 435, 507.4 and 903.3.1.1 of this code. 


2. The automatic sprinkler system shall not be required 
in areas occupied for indoor participant sports, such 
as tennis, skating, swimming and equestrian activi- 
ties in occupancies in Group A-4, provided that the 
following criteria are met: 


2.1. Exit doors directly to the outside are pro- 
vided for occupants of the participant sports 
areas. 


2.2. The building is equipped with a fire alarm 
system with manual fire alarm boxes 
installed in accordance with Section 907. 


2.3. An automatic sprinkler system is provided in 
storage rooms, press boxes, concession 
booths or other spaces ancillary to the sport 
activity space. 


507.4.1 Mixed occupancy buildings with Groups A-1 
and А-2. Group А-1 and А-2 occupancies of other than 
Type V construction shall be permitted within mixed 
occupancy buildings of unlimited area complying with 
Section 507.4, provided that the following criteria are met: 


1. Group A-1 and A-2 occupancies are separated from 
other occupancies as required for separated occu- 
pancies in Section 508.4.4 with no reduction 
allowed in the fire-resistance rating of the separa- 
tion based upon the installation of an automatic 
sprinkler system. 


2. Each area of the portions of the building used for 
Group А-1 or А-2 occupancies shall not exceed the 
maximum allowable area permitted for such occu- 
pancies in Section 503.1. 

3. Exit doors from Group А-1 and А-2 occupancies 
shall discharge directly to the exterior of the build- 
ing. 

507.5 Two-story buildings. The area of a Group В, F, М or S 
building not more than two stories above grade plane shall 
not be limited where the building is equipped throughout with 
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TABLE 506.3.3 
FRONTAGE INCREASE FACTOR? 
OPEN SPACE (feet) 


0 to less than 20 20 to less than 25 25 to less than 30 30 or greater 


PERCENTAGE OF 
BUILDING PERIMETER 


0 to less than 25 


250 es than 50 ВЕ 2244 


Soto less tun 7 HARE 22552 


0.33 0.42 0.50 


7510 100 SAE I M Moe TT 


a. Interpolation is permitted. 


TABLE 506.3.3.1 
SECTION 507 BUILDINGS* 


PERCENTAGE OF 


0 to less than 25 


a. Interpolation is permitted. 


an automatic sprinkler system in accordance with Section 
903.3.1.1 and is surrounded and adjoined by public ways or 
yards not less than 60 feet (18 288 mm) in width. 


507.6 Group A-3 buildings of Type II construction. The 
area of a Group A-3 building not more than one story above 
grade plane, used as a place of religious worship, community 
hall, dance hall, exhibition hall, gymnasium, lecture hall, 
indoor swimming pool or tennis court of Type II construction, 
shall not be limited provided that the following criteria are 
met: 


1. The building shall not have a stage other than a p/at- 
form. 


2. The building shall be equipped throughout with an 
automatic sprinkler system in accordance with Section 
903.3.1.1. 


3. The building shall be surrounded and adjoined by pub- 
lic ways or yards not less than 60 feet (18 288 mm) in 
width. 


507.7 Group A-3 buildings of Type III and IV construc- 
tion. The area of a Group A-3 building of Type III or IV 
construction, with not more than one story above grade plane 
and used as a place of religious worship, community hall, 
dance hall, exhibition hall, gymnasium, lecture hall, indoor 
swimming pool or tennis court, shall not be limited provided 
that the following criteria are met: 


1. The building shall not have a stage other than a plat- 
form. 


2. The building shall be equipped throughout with an 
automatic sprinkler system in accordance with Section 
903.3.1.1. 


3. The assembly floor shall be located at or within 21 
inches (533 mm) of street or grade level and all exits 


BUILDING PERIMETER | зо to less than 35 | 35tolessthan 40 | 40tolessthan45 | 45tolessthan 50 | 50 to less than 55 | 55toless than 60 


Buenas | бэ | бз | uw | 34 | бв _ 
esms | оз | от | ws | ов | оз | 19 


OPEN SPACE (feet) 


0.42 0.46 0.50 


are provided with ramps complying with Section 1012 
to the street or grade level. 


4. The building shall be surrounded and adjoined by pub- 
lic ways or yards not less than 60 feet (18 288 mm) in 
width. 


507.8 Group H-2, H-3 and H-4 occupancies. Group H-2, H- 
3 and H-4 occupancies shall be permitted in unlimited area 
buildings containing Group F or S occupancies in accordance 
with Sections 507.4 and 507.5 and the provisions of Sections 
507.8.1 through 507.8.4. 


507.8.1 Allowable area. The aggregate floor area of 
Group H occupancies located in an unlimited area building 
shall not exceed 10 percent of the area of the building or 
the area limitations for the Group H occupancies as speci- 
fied in Section 506 based on the perimeter of each Group 
H floor area that fronts on a public way or open space. 


507.8.1.1 Located within the building. The aggregate 
floor area of Group H occupancies not located at the 
perimeter of the building shall not exceed 25 percent of 
the area limitations for the Group H occupancies as 
specified in Section 506. 


507.8.1.1.1 Rooms for flammable or combustible 
liquid use, dispensing or mixing in open systems. 
Rooms for flammable or combustible liquid use, 
dispensing or mixing in open systems having a floor 
area of not more than 500 square feet (46.5 m?) need 
not be located on the outer perimeter of the building 
where they are in accordance with this code and 
NFPA 30. 


507.8.1.1.2 Liquid storage rooms and rooms for 
flammable or combustible liquid use in closed 
systems. Liquid storage rooms and rooms for flam- 
mable or combustible liquid use in closed systems 
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having a floor area of not more than 1,000 square feet 
(93 m?) need not be located on the outer perimeter 
where they are in accordance with this code and 
NFPA 30. 


507.8.1.1.3 Spray paint booths. Spray paint booths 
that comply with this code need not be located on the 
outer perimeter. 


507.8.2 Located on building perimeter. Except as 
provided for in Section 507.8.1.1, Group H occupancies 
shall be located on the perimeter of the building. In Group 
H-2 and H-3 occupancies, not less than 25 percent of the 
perimeter of such occupancies shall be an exterior wall. 


507.8.3 Occupancy separations. Group H occupancies 
shall be separated from the remainder of the unlimited area 
building and from each other in accordance with Table 
508.4. 


507.8.4 Height limitations. For two-story, unlimited area 
buildings, Group H occupancies shall not be located more 
than one story above grade plane unless permitted based 
on the allowable height and number of stories and feet as 
specified in Section 504 based on the type of construction 
of the unlimited area building. 


507.9 Unlimited mixed occupancy buildings with Group 
Н-5. The area of a Group В, Е, Н-5, М or 5 building not more 
than two stories above grade plane shall not be limited where 
the building is equipped throughout with an automatic sprin- 
kler system in accordance with Section 903.3.1.1, and is 
surrounded and adjoined by public ways or yards not less 
than 60 feet (18 288 mm) in width, provided that the follow- 
ing criteria are met: 


1. Buildings containing Group H-5 occupancy shall be of 
Type I or П construction. 


2. Each area used for Group H-5 occupancy shall be sepa- 
rated from other occupancies as required in Sections 
415.11 and 508.4. 


3. Each area used for Group H-5 occupancy shall not 
exceed the maximum allowable area permitted for such 
occupancies in Section 503.1 including modifications 
of Section 506. 


Exception; Where the Group H-5 occupancy 
exceeds the maximum allowable area, the Group H- 
5 shall be subdivided into areas that are separated by 
2-hour fire barriers. 


507.10 Aircraft paint hangar. The area of a Group H-2 
aircraft paint hangar not more than one story above grade 
plane shall not be limited where such aircraft paint hangar 
complies with the provisions of Section 412.5 and is 
surrounded and adjoined by public ways or yards not less in 
width than one and one-half times the building height. 


507.11 Group E buildings. The area of a Group E building 
not more than one story above grade plane, of Type II, ША 
or IV construction, shall not be limited provided that the 
following criteria are met: 


1. Each classroom shall have not less than two means of 
egress, with one of the means of egress being a direct 
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exit to the outside of the building complying with Sec- 
tion 1022. 


2. The building is equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1. 


3. The building is surrounded and adjoined by public 
ways or yards not less than 60 feet (18 288 mm) in 
width. 


507.12 Motion picture theaters. In buildings of Type II 
construction, the area of a motion picture theater located on 
the first story above grade plane shall not be limited where 
the building is provided with an automatic sprinkler system 
throughout in accordance with Section 903.3.1.1 and is 
surrounded and adjoined by public ways or yards not less 
than 60 feet (18 288 mm) in width. 


507.13 Covered and open mall buildings and anchor 
buildings. The area of covered and open mall buildings and 
anchor buildings not exceeding three stories in height that 
comply with Section 402 shall not be limited. 


SECTION 508 
MIXED USE AND OCCUPANCY 


508.1 General. Each portion of a building shall be individu- 
ally classified in accordance with Section 302.1. Where a 
building contains more than one occupancy group, the build- 
ing or portion thereof shall comply with the applicable 
provisions of Section 508.2, 508.3, 508.4 or 508.5, or a 
combination of these sections. 


Exceptions: 


1, Occupancies separated in accordance with Section 
510. 


2. Where required by Table 415.6.5, areas of Group H- 
1, H-2 and H-3 occupancies shall be located in a 
detached building or structure. 


3. Uses within /ive/work units, complying with Section 
508.5, are not considered separate occupancies. 


4. Uses within a winery are exempt from occupancy 
separation requirements where complying with one 
of the following: 


4.1. An automatic sprinkler system is provided 
throughout the fire area. 


4.2. Both a fire alarm system, with manual pull 
stations, and an automatic smoke detection 
system are installed throughout the building. 


Incidental uses in accordance with Section 509, and stor- 
age rooms greater than 750 square feet (70 m°) in floor area 
where wine is stored in wood or cardboard cases, are not 
exempt from separation requirements. 


508.2 Accessory occupancies. Accessory occupancies are 
those occupancies that are ancillary to the main occupancy of 
the building or portion thereof. Accessory occupancies shall 
comply with the provisions of Sections 508.2.1 through 
508.2.4. 


508.2.1 Occupancy classification. Accessory occupan- 
cies shall be individually classified in accordance with 
Section 302.1. The requirements of this code shall apply to 
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each portion of the building based on the occupancy clas- 
sification of that space. 


508.2.2 Allowable building height. The allowable height 
and number of stories of the building containing accessory 
occupancies shall be in accordance with Section 504 for 
the main occupancy of the building. 


508.2.3 Allowable building area. The allowable area of 
the building shall be based on the applicable provisions of 
Section 506 for the main occupancy of the building. 
Aggregate accessory occupancies shall not occupy more 
than 10 percent of the floor area of the story in which they 
are located and shall not exceed the tabular values for 


508.3.3 Separation. No separation is required between 
nonseparated occupancies. 


Exceptions: 


1. Group H-2, H-3, H-4 and H-5 occupancies shall 
be separated from all other occupancies in accor- 
dance with Section 508.4. 


2. Group I-1, В-1, R-2 and R-3 dwelling units and 
sleeping units shall be separated from other 
dwelling or sleeping units and from other occu- 
pancies contiguous to them in accordance with 
the requirements of Section 420. 


nonsprinklered buildings in Table 506.2 for each such 
accessory occupancy. 


508.4 Separated occupancies. Buildings or portions of 
buildings that comply with the provisions of this section shall 
be considered as separated occupancies. 


508.2.4 Separation of occupancies. No separation is 
required between accessory occupancies and the main 
occupancy. 


Exceptions: 


1. Group H-2, H-3, H-4 and H-5 occupancies shall 
be separated from all other occupancies in accor- 
dance with Section 508.4. 


2. Group I-1, R-1, R-2 and R-3 dwelling units and 
sleeping units shall be separated from other 
dwelling or sleeping units and from accessory 
occupancies contiguous to them in accordance 
with the requirements of Section 420. 


508.4.1 Occupancy classification. Separated occupancies 
shall be individually classified in accordance with Section 
302.1. Each separated space shall comply with this code 
based on the occupancy classification of that portion of the 
building. The most restrictive provisions of Chapter 9 that 
apply to the separate occupancies shall apply to the total 
nonfire-barrier-separated occupancy areas. Occupancy 
separations that serve to define fire area limits established 
in Chapter 9 for requiring a fire protection system shall 
also comply with Section 901.8. 


508.4.2 Allowable building area. In each story, the build- 
ing area shall be such that the sum of the ratios of the 


508.3 Nonseparated occupancies. Buildings or portions of 
buildings that comply with the provisions of this section shall 
be considered as nonseparated occupancies. 


actual building area of each separated occupancy divided 
by the allowable building area of each separated occu- 
pancy shall not exceed 1. 


508.3.1 Occupancy classification. Nonseparated occu- 
pancies shall be individually classified in accordance with 
Section 302.1. The requirements of this code shall apply to 
each portion of the building based on the occupancy clas- 
sification of that space. In addition, the most restrictive 
provisions of Chapter 9 that apply to the nonseparated 
occupancies shall apply to the total nonseparated occu- 
pancy area. 


508.3.1.1 High-rise buildings. Where nonseparated 
occupancies occur in a high-rise building, the most 
restrictive requirements of Section 403 that apply to the 
nonseparated occupancies shall apply throughout the 
high-rise building. 


508.3.1.2 Group I-2, Condition 2 occupancies. Where 
one of the nonseparated occupancies is Group I-2, 
Condition 2, the most restrictive requirements of 
Sections 407, 509 and 712 shall apply throughout the 
fire area containing the Group 1-2 occupancy. The most 
restrictive requirements of Chapter 10 shall apply to the 
path of egress from the Group 1-2, Condition 2 occu- 
pancy up to and including the exit discharge. 


508.3.2 Allowable building area, height and number of 
stories. The allowable building area, height and number 
of stories of the building or portion thereof shall be based 
on the most restrictive allowances for the occupancy 
groups under consideration for the type of construction of 
the building in accordance with Section 503.1. 
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508.4.3 Allowable building height and number of 
stories. Each separated occupancy shall comply with the 
building height limitations and story limitations based on 
the type of construction of the building in accordance with 
Section 503.1. 


Exception: Special provisions of Section 510 shall 
permit occupancies at building heights and number of 
stories other than provided in Section 503.1. 


508.4.4 Separation. Individual occupancies shall be sepa- 
rated from adjacent occupancies in accordance with Table 
508.4. 


508.4.4.1 Construction. Required separations shall 
be fire barriers constructed in accordance with 
Section 707 or horizontal assemblies constructed in 
accordance with Section 711, or both, so as to 
completely separate adjacent occupancies. Mass 
timber elements serving as fire barriers or horizontal 
assemblies to separate occupancies in Type IV-B or 
IV-C construction shall be separated from the interior 
of the building with an approved thermal barrier 
consisting of gypsum board that is not less than '/, 
inch (12.7 mm) in thickness or a material that is tested 
in accordance with and meets the acceptance criteria 
of both the Temperature Transmission Fire Test and 
the Integrity Fire Test of NFPA 275. 
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| 508.5 Live/work units A /ive/work unit shall comply with 


Sections 508.5 through 508.5.11. 


1-18, 1-3, 1-4 
OCCUPANCY 


кєт fi] 


Exception: Dwelling or sleeping units that include an 
office that is less than 10 percent of the area of the dwell- 
ing unit are permitted to be classified as dwelling units 
with accessory occupancies in accordance with Section 
508.2. 


508.5.1 Limitations. 
live/work areas: 


The following shall apply to 


1. The live/work unit is permitted to be not greater than 
3,000 square feet (279 т?) in area. 


2. The nonresidential area is permitted to be not more 
than 50 percent of the area of each live/work unit. 


3. The nonresidential area function shall be limited to 
the first or main floor only of the /ive/work unit. 


4. Not more than five nonresidential workers or 
employees are allowed to occupy the nonresidential 
area at any one time. 


508.5.2 Occupancies. Live/work units shall be classified 
as a Group R-2 occupancy. Separation requirements found 
in Sections 420 and 508 shall not apply within the 
live/work unit where the live/work unit is in compliance 
with Section 508.5. Nonresidential uses that would other- 
wise be classified as either a Group H or S occupancy 
shall not be permitted in a /ive/work unit. 


Exception: Storage shall be permitted in the /ive/work 
unit provided that the aggregate area of storage in the 
nonresidential portion of the /ive/work unit shall be 
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limited to 10 percent of the space dedicated to nonresi- 
dential activities. 


508.5.3 Means of egress. Except as modified by this 
section, the means of egress components for a live/work 
unit shall be designed in accordance with Chapter 10 for 
the function served. 


508.5.4 Egress capacity. The egress capacity for each 
element of the /ive/work unit shall be based on the occu- 
pant load for the function served in accordance with Table 
1004.5. 


508.5.5 Spiral stairways. Spiral stairways that conform 
to the requirements of Section 1011.10 shall be permitted. 


508.5.6 Vertical openings. Floor openings between floor 
levels of a live/work unit are permitted without enclosure. 


508.5.7 Fire protection. The /ive/work unit shall be 
provided with a monitored fire alarm system where 
required by Section 907.2.9 and an automatic sprinkler 
system in accordance with Section 903.2.8. 


508.5.7.1 Detached dwellings or townhouses. 
Live/work units located within detached one-family and 
two-family dwellings or townhouses regulated by the 
Residential Code shall be provided with an automatic 
sprinkler system complying with Section 903.3.1.3. 


508.5.8 Structural. Floors within a live/work unit shall be 
designed for the Zive loads in Table 1607.1, based on the 
function within the space. 


508.5.9 Accessibility. Accessibility shall be designed in 
accordance with Chapter 11 for the function served. 


TABLE 508.4 
REQUIRED SEPARATION OF OCCUPANCIES (HOURS)' 


CIEN 
55 
сан 


EE Pk ИМЕЕТ 
маі. атина а маме зна 

appe ЕН pepe pepe pepe - epp раме 
ЕЛЕНЕЛИНЕЛЕНЕЛЕНЕНКАКЛЕНЕЛЕНЕЛЕНЕЯ 
e — ОС ОЕ ОС БС ОЕ БС О БИ С Е ОС ОЕ |лејљеј 5 С И БАНЕ БА 
ШЕ2ДІЛІЕНЕНИНЕНЕНКЛЕЛЕЛЕЛЕНЕНЕНКАКЛЕНЕНЕНЕНЕНЕЗ 
Е Е | ВЕ Е еј Га үн ЗИ ИЕН ИИ 
LSC ае [NP [Nr ме [NP [NP NP | NP [NP [Nr ме [NP [NP | NP | NP ББ [МР] 
|| «| = peeps [ees w[3]3 [2 | 5 [w e| N [e| 1 [nef 1 [NP] 
ma а а а а а а а а ре ре ере те 
5 Е ае 2 БС 2 БС И ||? рае а рме рме рае 1 рме T [N N [NP | 


S = Buildings equipped throughout with an automatic sprinkler system installed іп accordance with Section 903.3.1.1. 

NS = Buildings not equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1. 
М = № separation requirement. 
NP = Not Permitted. 


a. 
. The required separation from areas used only for private or pleasure vehicles shall be reduced Бу 1 hour but not to less than 1 hour. 
. See Sections 406.3.2 and 406.6.4. 

. Separation is not required between occupancies of the same classification. 
. See Section 422.2 for ambulatory care facilities. 


њо с.о с 


See Section 420. 


Occupancy separations that serve to define fire area limits established in Chapter 9 for requiring fire protection systems shall also comply with Section 


707.3.10 and Table 707.3.10 in accordance with Section 901.8. 
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508.5.10 Ventilation. The applicable ventilation require- 
ments of the Mechanical Code shall apply to each area 
within the /ive/work unit for the function within that space. 


508.5.11 Plumbing facilities. The nonresidential area of 
the live/work unit shall be provided with minimum plumb- 
ing facilities as specified by Chapter 29, based on the 
function of the nonresidential area. Where the nonresiden- 
tial area of the /ive/work unit is required to be accessible 
by Section 1108.6.2.1, the plumbing fixtures specified by 
Chapter 29 shall be accessible. 


SECTION 509 
INCIDENTAL USES 


509.1 General Incidental uses located within single occu- 
pancy or mixed occupancy buildings shall comply with the 
provisions of this section. Incidental uses are ancillary func- 
tions associated with a given occupancy that generally pose a 
greater level of risk to that occupancy and are limited to those 


509.2 Occupancy classification. Incidental uses shall not be 
individually classified in accordance with Section 302.1. 
Incidental uses shall be included in the building occupancies 
within which they are located. 


509.3 Area limitations. Incidental uses shall not occupy 
more than 10 percent of the building area of the story in 
which they are located. 


509.4 Separation and protection. The incidental uses speci- 
fied in Table 509.1 shall be separated from the remainder of 
the building or equipped with an automatic sprinkler system, 
or both, in accordance with the provisions of that table. 


509.4.1 Separation. Where Table 509.1 specifies a fire- 
resistance-rated separation, the incidental uses shall be 
separated from the remainder of the building by a fire 
barrier constructed in accordance with Section 707 or a 
horizontal assembly constructed in accordance with 
Section 711, or both. Construction supporting 1-hour fire 
barriers or horizontal assemblies used for incidental use 
separations in buildings of Type IIB, IIIB and VB 


uses specified in Table 509.1. construction is not required to be fire-resistance rated 


Exception: Incidental uses within and serving a dwelling unless required by other sections of this code. 


unit are not required to comply with this section. 


TABLE 509.1 
INCIDENTAL USES 


ROOM OR AREA SEPARATION AND/OR PROTECTION 


dece room where any piece of equipment is over 400,000 Btu per 1 hour or provide automatic sprinkler system 
our input 

Rooms with boilers where the largest piece of equipment is over 15 : А қ 

psi and 10 horsepower 1 hour or provide automatic sprinkler system 


Refrigerant machinery room 1 hour or provide automatic sprinkler system 


Hydrogen fuel gas rooms, not classified as Group H 1 hour in Group В, Е, М, S and U occupancies; 2 hours in Group А, Е, 
I and В occupancies. 


Поет ум provide atomic pre tem 


Paint shops, not classified as Group H, located in occupancies other 
than Group F 


In Group E occupancies, laboratories and vocational shops not clas- В ; м 
sified as Group Н 1 hour or provide automatic sprinkler system 


In Group I-2, laundry rooms over 100 square feet 


Group I-3 cells and Group I-2 patient rooms equipped with padded 
surfaces 


in Group F2 physical piant maintenance shop 


In ambulatory care facilities or Group I-2 occupancies, waste and 
linen collection rooms with containers that have an aggregate volume | 1 hour 
of 10 cubic feet or greater 


In other than ambulatory care facilities and Group 1-2 occupancies, th е ашын inkl А 

waste and linen collection rooms over 100 square feet Е aa ca na al oe 

In ambulatory care facilities or Group I-2 occupancies, storage th 

rooms greater than 100 square feet ove 

PRU а ин anit transformers бее Sections 1 10.26 through 1 10.34 апа Sections 450.8 through 450.48 
of the Electrical Code for protection and separation requirements. 


For SI: 1 square foot = 0.0929 nv, 1 pound per square inch (psi) = 6.9 kPa, 1 British thermal unit (Btu) per hour = 0.293 watts, 1 horsepower = 746 watts, 1 
gallon = 3.785 L, 1 cubic foot = 0.0283 m°. 


2 hours; or 1 hour and provide automatic sprinkler system 
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509.4.1.1 Type IV-B and IV-C construction. Where 
Table 509.1 specifies a fire-resistance-rated separation, 
mass timber elements serving as fire barriers or hori- 
zontal assemblies in Type IV-B or IV-C construction 
shall be separated from the interior of the incidental use 
with an approved thermal barrier consisting of gypsum 
board that is not less than '/, inch (12.7 mm) in thick- 
ness or a material that is tested in accordance with and 
meets the acceptance criteria of both the Temperature 
Transmission Fire Test and the Integrity Fire Test of 
NFPA 275. 


509.4.2 Protection. Where Table 509.1 permits an auto- 
matic sprinkler system without a fire barrier, the 
incidental uses shall be separated from the remainder of 
the building by construction capable of resisting the 
passage of smoke. The walls shall extend from the top of 
the foundation or floor assembly below to the underside of 
the ceiling that is a component of a fire-resistance-rated 
floor assembly or roof assembly above or to the underside 
of the floor or roof sheathing, deck or slab above. Doors 
shall be self- or automatic-closing upon detection of 
smoke in accordance with Section 716.2.6.6. Doors shall 
not have air transfer openings and shall not be undercut in 
excess of the clearance permitted in accordance with 
NFPA 80. Walls surrounding the incidental use shall not 
have air transfer openings unless provided with smoke 
dampers in accordance with Section 710.8. 


509.4.2.1 Protection limitation. Where an automatic 
sprinkler system is provided in accordance with Table 
509.1, only the space occupied by the incidental use 
need be equipped with such a system. 


SECTION 510 
SPECIAL PROVISIONS 


510.1 General. The provisions in Sections 510.2 through 
510.9 shall permit the use of special conditions that are 
exempt from, or modify, the specific requirements of this 
chapter regarding the allowable building heights and areas of 
buildings based on the occupancy classification and type of 
construction, provided the special condition complies with 
the provisions specified in this section for such condition and 
other applicable requirements of this code. The provisions of 
Sections 510.2 through 510.8 are to be considered indepen- 
dent and separate from each other. 


510.2 Horizontal building separation allowance. A build- 
ing shall be considered as separate and distinct buildings for 
the purpose of determining area limitations, continuity of fire 
walls, limitation of number of stories and type of construction 
where the following conditions are met: 


1. The buildings are separated with a horizontal assembly 
having a fire-resistance rating of not less than 3 hours. 
Where vertical offsets are provided as part of a horizon- 
tal assembly, the vertical offset and the structure sup- 
porting the vertical offset shall have a fire-resistance 
rating of not less than 3 hours. 


2. The building below, including the horizontal assembly, 
is of Type IA construction. 
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3. Shaft, stairway, ramp and escalator enclosures through 
the horizontal assembly shall have not less than a 2- 
hour fire-resistance rating with opening protectives in 
accordance with Section 716. 


Exception: Where the enclosure walls below the 
horizontal assembly have not less than a 3-hour fire- 
resistance rating with opening protectives in accor- 
dance with Section 716, the enclosure walls 
extending above the horizontal assembly shall be 
permitted to have a 1-ћошг fire-resistance rating, 
provided that the following conditions are met: 


1. The building above the horizontal assembly is 
not required to be of Type I construction. 


2. The enclosure connects fewer than four sto- 
ries. 


3. The enclosure opening protectives above the 
horizontal assembly have a fire protection rat- 
ing of not less than 1 hour. 


4. Interior exit stairways located within the Type IA 
building are permitted to be of combustible materials 
where the following requirements are met: 


4.1. The building above the Type IA building is of 
Type III, IV, or V construction. 


4.2. The stairway located in the Type IA building is 
enclosed by 3-hour fire-resistance-rated con- 
struction with opening protectives in accor- 
dance with Section 716. 


5. The building or buildings above the horizontal assem- 
bly shall be permitted to have multiple Group A occu- 
pancy uses, each with an occupant load of less than 
300, or Group B, M, R or S occupancies. 


6. The building below the horizontal assembly shall be 
protected throughout by an approved automatic sprin- 
kler system in accordance with Section 903.3.1.1, and 
shall be permitted to be any occupancy allowed by this 
code except Group H. 


2 


Тһе maximum building height in feet (mm) shall not 
exceed the limits set forth in Section 504.3 for the 
building having the smaller allowable height as mea- 
sured from the grade plane. 


510.3 Group S-2 enclosed parking garage with Group S-2 
open parking garage above. A Group 5-2 enclosed parking 
garage with not more than one story above grade plane and 
located below a Group S-2 open parking garage shall be clas- 
sified as a separate and distinct building for the purpose of 
determining the type of construction where the following 
conditions are met: 


1. The allowable area of the building shall be such that the 
sum of the ratios of the actual area divided by the 
allowable area for each separate occupancy shall not 
exceed 1. 


2. The Group S-2 enclosed parking garage is of Type I or 
II construction and is at least equal to the fire-resis- 
tance requirements of the Group S-2 open parking 
garage. 


5-15 


GENERAL BUILDING HEIGHTS AND AREAS 


3. The height and the number of tiers of the Group S-2 
open parking garage shall be limited as specified in 
Table 406.5.4. 


4. The floor assembly separating the Group S-2 enclosed 
parking garage and Group S-2 open parking garage 
shall be protected as required for the floor assembly of 
the Group S-2 enclosed parking garage. Openings 
between the Group S-2 enclosed parking garage and 
Group S-2 open parking garage, except exit openings, 
shall not be required to be protected. 


5. The Group S-2 enclosed parking garage is used exclu- 
sively for the parking or storage of private motor vehi- 
cles, but shall be permitted to contain an office, waiting 
room and toilet room having a total area of not more 
than 1,000 square feet (93 т?) and mechanical equip- 
ment rooms associated with the operation of the build- 
ing. 


510.4 Parking beneath Group R. Where a maximum one 
story above grade plane Group S-2 parking garage, enclosed 
or open, or combination thereof, of Type I construction or 
open of Type IV construction, with grade entrance, is 
provided under a building of Group R, the number of stories 
to be used in determining the minimum type of construction 
shall be measured from the floor above such a parking area. 
The floor assembly between the parking garage and the 
Group R above shall comply with the type of construction 
required for the parking garage and shall also provide a fire- 
resistance rating not less than the mixed occupancy separa- 
tion required in Section 508.4. 


510.5 Group R-1 and R-2 buildings of Type IIIA 
construction. For buildings of Type IIIA construction in 
Groups R-1 and R-2, the maximum allowable height in Table 
504.3 shall be increased by 10 feet (3048 mm) and the maxi- 
mum allowable number of stories in Table 504.4 shall be 
increased by one where the first-floor assembly above the 
basement has a fire-resistance rating of not less than 3 hours 
and the floor area is subdivided by 2-hour fire-resistance- 
rated fire walls into areas of not more than 3,000 square feet 
(279 m’). 


510.6 Group R-1 and R-2 buildings of Type IIA construc- 
tion. The height limitation for buildings of Type IIA 
construction in Groups R-1 and R-2 shall be increased to nine 
stories and 100 feet (30 480 mm) where the building is sepa- 
rated by not less than 50 feet (15 240 mm) from any other 
building on the /о/ and from /ot lines, the exits are segregated 
in an area enclosed by a 2-hour fire-resistance-rated fire wall 
and the first floor assembly has a fire-resistance rating of not 
less than 1'/, hours. 


510.7 Open parking garage beneath Groups A, I, B, M 
and R. Open parking garages constructed under Groups A, I, 
B, M and R shall not exceed the height and area limitations 
permitted under Section 406.5. The height and area of the 
portion of the building above the open parking garage shall 
not exceed the limitations in Section 503 for the upper occu- 
pancy. The height, in both feet and stories, of the portion of 
the building above the open parking garage shall be 
measured from grade plane and shall include both the open 
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parking garage and the portion of the building above the 
parking garage. 


510.7.1 Fire separation. Fire barriers constructed in 
accordance with Section 707 or horizontal assemblies 
constructed in accordance with Section 711 between the 
parking occupancy and the upper occupancy shall corre- 
spond to the required fire-resistance rating prescribed in 
Table 508.4 for the uses involved. The type of construc- 
tion shall apply to each occupancy individually, except 
that structural members, including main bracing within the 
open parking structure, which is necessary to support the 
upper occupancy, shall be protected with the more restric- 
tive fire-resistance-rated assemblies of the groups 
involved as shown in Table 601. Means of egress for the 
upper occupancy shall conform to Chapter 10 and shall be 
separated from the parking occupancy by fire barriers 
having not less than a 2-hour fire-resistance rating as 
required by Section 707 with self-closing doors complying 
with Section 716 or horizontal assemblies having not less 
than a 2-hour fire-resistance rating as required by Section 
711, with self-closing doors complying with Section 716. 
Means of egress from the open parking garage shall 
comply with Section 406.5. 


510.8 Group B or M buildings with Group S-2 open park- 
ing garage above. Group B or M occupancies located below 
a Group 5-2 open parking garage of a lesser type of construc- 
tion shall be considered as a separate and distinct building 
from the Group S-2 open parking garage for the purpose of 
determining the type of construction where the following 
conditions are met: 


1. The buildings are separated with a horizontal assembly 
having а fire-resistance rating of not less than 2 hours. 


N 


. The occupancies in the building below the horizontal 
assembly are limited to Groups B and M. 


3. The occupancy above the horizontal assembly is lim- 
ited to a Group S-2 open parking garage. 


4. The building below the horizontal assembly is of Type 
IA construction. 


Exception: The building below the horizontal 
assembly shall be permitted to be of Type IB or II 
construction, but not less than the type of 
construction required for the Group S-2 open 
parking garage above, where the building below 
is not greater than one story in height above 
grade plane. 


5. The height and area of the building below the horizon- 
tal assembly does not exceed the limits set forth in Sec- 
tion 503. 


6. The height and area of the Group S-2 open parking 
garage does not exceed the limits set forth in Section 
406.5. The height, in both feet and stories, of the Group 
S-2 open parking garage shall be measured from grade 
plane and shall include the building below the horizon- 
tal assembly. 


7. Exits serving the Group S-2 open parking garage shall 
discharge at grade with direct and unobstructed access 
to a street or public way and are separated from the 
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building below the horizontal assembly by 2-hour fire 
barriers constructed in accordance with Section 707 or 
2-hour horizontal assemblies constructed in accordance 
with Section 711, or both. 


510.9 Multiple buildings above a horizontal assembly. 
Where two or more buildings are provided above the horizon- 
tal assembly separating a Group S-2 parking garage or 
building below from the buildings above in accordance with 
the special provisions in Section 510.2, 510.3 or 510.8, the 
buildings above the horizontal assembly shall be regarded as 
separate and distinct buildings from each other and shall 
comply with all other provisions of this code as applicable to 
each separate and distinct building. 
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CHAPTER 6 
TYPES OF CONSTRUCTION 


SECTION 601 
GENERAL 


601.1 Scope. The provisions of this chapter shall control the 
classification of buildings as to type of construction. 


SECTION 602 
CONSTRUCTION CLASSIFICATION 


602.1 General. Buildings and structures erected or to be 
erected, altered or extended in height or area shall be classi- 
fied in one of the five construction types defined in Sections 
602.2 through 602.5. The building elements shall have a fire- 
resistance rating not less than that specified in Table 601 and 
exterior walls shall have a fire-resistance rating not less than 
that specified in Table 705.5. Where required to have a fìre- 
resistance rating by Table 601, building elements shall 
comply with the applicable provisions of Section 703.2. The 
protection of openings, ducts and air transfer openings in 
building elements shall not be required unless required by 


602.1.1 Minimum requirements. A building or portion 
thereof shall not be required to conform to the details of a 
type of construction higher than that type which meets the 
minimum requirements based on occupancy even though 
certain features of such a building actually conform to a 
higher type of construction. 


602.2 Types I and II. Types I and II construction are those 
types of construction in which the building elements specified 
in Table 601 are of noncombustible materials, except as 
permitted in Section 603 and elsewhere in this code. 


602.3 Type III. Type III construction is that type of construc- 
tion in which the exterior walls are of noncombustible 
materials and the interior building elements are of any mate- 
rial permitted by this code. Fire-retardant-treated wood 
framing and sheathing complying with Section 2303.2 shall 
be permitted within exterior wall assemblies of a 2-hour 
rating or less. 


602.4 Type IV. Type IV construction is that type of construc- 


tion in which the building elements are mass timber or 
noncombustible materials and have fire-resistance ratings in 
accordance with Table 601. Mass timber elements shall meet 


other provisions of this code. 


TABLE 601 
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS) 


eles epee, T A 


irse nc TTL er e TLL С ЕЕ Е СЗ oY 
рв cen cp ара CHR a Due 


a walls 
И a 3 јр: | | 00020102 Жей] са з гудала gh a] 
E. a МИ АЕ И В per СС Е = | ao” эи, ү uo pret 
Nonbearing walls and partitions See Table 705.5 

Exterior 
Nonbearing walls and partitions See Section 

Interior? 2304.11.2 
Floor construction and associated secondary 
ишш еен EAD [i = |: оа оаза | m [ros 
Roof construction and associated secondary 10. | 1% 17 НТ 
structural members (see Section 202) 2 2 


For SI: 1 foot = 304.8 mm. 
a. Roof supports: Fire-resistance ratings of primary structural frame and bearing walls are permitted to be reduced by 1 hour where supporting a roof only. This 
reduction is not applicable to occupied roofs or to roofs supporting rooftop structures regulated by Section 1511, vegetative roofs and landscaped roofs. 
b. Except in Group F-1, H, M and S-1 occupancies, fire protection of structural members in roof construction shall not be required, including protection of 
primary structural frame members, roof framing and decking where every part of the roof construction is 20 feet or more above any floor immediately below. 
Fire-retardant-treated wood members shall be allowed to be used for such unprotected members. 
c. In all occupancies, heavy timber complying with Section 2304.11 shall be allowed for roof construction, including primary structural frame members, where 
a 1-ћопг or less fire-resistance rating is required. 

. Not less than the fire-resistance rating required by other sections of this code. 

. Not less than the fire-resistance rating based on fire separation distance (see Table 705.5). 
Not less than the fire-resistance rating as referenced in Section 704.10. 

. Heavy timber bearing walls supporting more than two floors or more than a floor and a roof shall have a fire-resistance rating of not less than 1 hour. 

. For the purpose of determining the fire-resistance rating of joints, penetrations, openings and ducts in concrete floor and roof two-way slabs having direct 

connections to the columns, the fire-resistance rating for associated secondary members shall be used. 

. All reinforcing steel and post-tensioning tendons in concrete floor and roof two-way slabs having direct connections to the columns shall have concrete 

coverage adequate to provide the fire-resistance rating required for primary structural frame elements. 


BUILDING ELEMENT 


moa mo a 
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the fire-resistance-rating requirements of this section based on 
either the fire-resistance rating of the noncombustible protec- 
tion, the mass timber, or a combination of both and shall be 
determined in accordance with Section 703.2. The minimum 
dimensions and permitted materials for building elements shall 
comply with the provisions of this section and Section 
2304.11. Mass timber elements of Types IV-A, ГУ-В and IV-C 
construction shall be protected with noncombustible protection 
applied directly to the mass timber in accordance with Sections 
602.4.1 through 602.4.3. The time assigned to the noncombus- 
tible protection shall be determined in accordance with Section 
703.6 and comply with Section 722.7. 


Cross-laminated timber shall be labeled as conforming to 
ANSI/APA PRG 320 as referenced in Section 2303.1.4. 


Exterior /oad-bearing walls and nonload-bearing walls 
shall be mass timber construction, or shall be of noncombus- 
tible construction. 


Exception: Exterior load-bearing walls and nonload-bear- 
ing walls of Type IV-HT Construction in accordance with 
Section 602.4.4. 


The interior building elements, including nonload-bearing 
walls and partitions, shall be of mass timber construction or 
of noncombustible construction. 


Exception: Interior building elements and nonload-bear- 
ing walls and partitions of Type IV-HT construction in 
accordance with Section 602.4.4. 


Combustible concealed spaces are not permitted except as 
otherwise indicated in Sections 602.4.1 through 602.444. 
Combustible stud spaces within light frame walls of Type IV- 
HT construction shall not be considered concealed spaces, 
but shall comply with Section 718. 


In buildings of Type IV-A, IV-B, and IV-C construction 
with an occupied floor located more than 75 feet (22 860 
mm) above the lowest level of fire department access, up to 
and including 12 stories or 180 feet (54 864 mm) above 
grade plane, mass timber interior exit and elevator hoistway 
enclosures shall be protected in accordance with Section 
602.4.1.2. In buildings greater than 12 stories or 180 feet (54 
864 mm) above grade plane, interior exit and elevator hoist- 
way enclosures shall be constructed of noncombustible mate- 
rials. 


602.4.1 Type IV-A. Building elements in Type IV-A 
construction shall be protected in accordance with 
Sections 602.4.1.1 through 602.4.1.6. The required fire- 
resistance rating of noncombustible elements and 
protected mass timber elements shall be determined in 
accordance with Section 703.2. 


602.4.1.1 Exterior protection. The outside face of 
exterior walls of mass timber construction shall be 
protected with noncombustible protection with a mini- 
mum assigned time of 40 minutes, as specified in Table 
722.7.1(1). Components of the exterior wall covering 
shall be of noncombustible material except water-resis- 
tive barriers having a peak heat release rate of less than 
150kW/m’, a total heat release of less than 20 MJ/m? 
and an effective heat of combustion of less than 
18MJ/kg as determined in accordance with ASTM 


E1354 and having a flame spread index of 25 or less 
and a smoke-developed index of 450 or less as deter- 
mined in accordance with ASTM E84 or UL 723. The 
ASTM E1354 test shall be conducted on specimens at 
the thickness intended for use, in the horizontal orienta- 
tion and at an incident radiant heat flux of 50 kW/m? 


602.4.1.2 Interior protection. Interior faces of all 
mass timber elements, including the inside faces of 
exterior mass timber walls and mass timber roofs, shall 
be protected with materials complying with Section 
703.3. 


602.4.1.2.1 Protection time.  Noncombustible 
protection shall contribute a time equal to or greater 
than times assigned in Table 722.7.1(1), but not less 
than 80 minutes. The use of materials and their 
respective protection contributions specified in Table 
722.7.1(2) shall be permitted to be used for compli- 
ance with Section 722.7.1. 


602.4.1.3 Floors. The floor assembly shall contain a 
noncombustible material not less than 1 inch (25 mm) 
in thickness above the mass timber. Floor finishes in 
accordance with Section 804 shall be permitted on top 
of the noncombustible material. The underside of floor 
assemblies shall be protected in accordance with 
Section 602.4.1.2. 


602.4.1.4 Roofs. The interior surfaces of roof assem- 
blies shall be protected in accordance with Section 
602.4.1.2. Roof coverings in accordance with Chapter 
15 shall be permitted on the outside surface of the roof 
assembly. 


602.4.1.5 Concealed spaces. Concealed spaces shall 
not contain combustibles other than electrical, mechan- 
ical, fire protection, or plumbing materials and 
equipment permitted in plenums in accordance with 
Section 602 of the Mechanical Code, and shall comply 
with all applicable provisions of Section 718. Combus- 
tible construction forming concealed spaces shall be 
protected in accordance with Section 602.4.1.2. 


602.4.1.6 Shafts. Shafts shall be permitted in accor- 
dance with Sections 713 and 718. Both the shaft side 
and room side of mass timber elements shall be 
protected in accordance with Section 602.4.1.2. 


602.4.2 Type IV-B. Building elements in Type IV-B 
construction shall be protected in accordance with 
Sections 602.4.2.1 through 602.4.2.6. The required fire- 
resistance rating of noncombustible elements or mass 
timber elements shall be determined in accordance with 
Section 703.2. 


602.4.2.1 Exterior protection. The outside face of 
exterior walls of mass timber construction shall be 
protected with noncombustible protection with a mini- 
mum assigned time of 40 minutes, as specified in Table 
722.7.1(1). Components of the exterior wall covering 
shall be of noncombustible material except water-resis- 
tive barriers having a peak heat release rate of less than 
150kW/m’, a total heat release of less than 20 MJ/m? 
and an effective heat of combustion of less than 
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18MJ/kg as determined in accordance with ASTM 
E1354, and having a flame spread index of 25 or less 
and a smoke-developed index of 450 or less as deter- 
mined in accordance with ASTM E84 or UL 723. The 
ASTM E1354 test shall be conducted on specimens at 
the thickness intended for use, in the horizontal orienta- 
tion and at an incident radiant heat flux of 50 kW/m’. 


602.4.2.2 Interior protection. Interior faces of all 
mass timber elements, including the inside face of exte- 
rior mass timber walls and mass timber roofs, shall be 
protected, as required by this section, with materials 
complying with Section 707.3. 


602.4.2.2.1 Protection time. Noncombustible 
protection shall contribute a time equal to or greater 
than times assigned in Table 722.7.1(1), but not less 
than 80 minutes. The use of materials and their 
respective protection contributions specified in Table 
722.7.1(2) shall be permitted to be used for compli- 
ance with Section 722.7.1. 


602.4.2.2.2 Protected area. Interior faces of mass 
timber elements, including the inside face of exterior 
mass timber walls and mass timber roofs, shall be 
protected in accordance with Section 602.4.2.2.1. 


Exceptions: Unprotected portions of mass timber 
ceilings and walls complying with Section 
602.4.2.2.4 and the following: 


1. Unprotected portions of mass timber ceil- 
ings and walls complying with one of the 
following: 


1.1. Unprotected portions of mass timber 
ceilings, including attached beams, 
shall be permitted and shall be 
limited to an area less than or equal 
to 100 percent of the floor area in 
any dwelling unit or fire area. 


1.2. Unprotected portions of mass 
timber walls, including attached 
columns, shall be permitted and 
shall be limited to an area less than 
or equal to 40 percent of the floor 
area in any dwelling unit or fire 
area. 


1.3. Unprotected portions of both walls 
and ceilings of mass timber, 
including attached columns and 
beams, in any dwelling unit or fire 
area shall be permitted in accordance 
with Section 602.4.2.2.3. 


2. Mass timber columns and beams that are 
not an integral portion of walls or ceilings, 
respectively, shall be permitted to be 
unprotected without restriction of either 
aggregate area or separation from one 
another. 


602.4.2.2.3 Mixed unprotected areas. In each 
dwelling unit or fire area, where both portions of 
ceilings and portions of walls are unprotected, the 
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total allowable unprotected area shall be determined 
in accordance with Equation 6-1. 


(UJU,) + (Ом Ол) S1 (Equation 6-1) 


where: 
И, = Total unprotected mass timber ceiling areas. 


О = Allowable unprotected mass timber ceiling 
area conforming to Exception 1.1 of Section 
602.4.2.2.2. 


U,, = Total unprotected mass timber wall areas. 


И „= Allowable unprotected mass timber wall area 
conforming to Exception 1.2 of Section 
602.4.2.2.2. 


602.4.2.2.4 Separation distance between unpro- 
tected mass timber elements. In each dwelling unit 
or fire area, unprotected portions of mass timber 
walls shall be not less than 15 feet (4572 mm) from 
unprotected portions of other walls measured hori- 
zontally along the floor. 


602.4.2.3 Floors. The floor assembly shall contain a 
noncombustible material not less than 1 inch (25 mm) 
in thickness above the mass timber. Floor finishes in 
accordance with Section 804 shall be permitted on top 
of the noncombustible material. The underside of floor 
assemblies shall be protected in accordance with 
Section 602.4.1.2. 


602.4.2.4 Roofs. The interior surfaces of roof assem- 
blies shall be protected in accordance with Section 
602.4.2.2 except, in nonoccupiable spaces, they shall be 
treated as a concealed space with no portion left unpro- 
tected. Roof coverings in accordance with Chapter 15 
shall be permitted on the outside surface of the roof 
assembly. 


602.4.2.5 Concealed spaces. Concealed spaces shall 
not contain combustibles other than electrical, mechan- 
ical, fire protection, or plumbing materials and 
equipment permitted in plenums in accordance with 
Section 602 of the Mechanical Code, and shall comply 
with all applicable provisions of Section 718. Combus- 
tible construction forming concealed spaces shall be 
protected in accordance with Section 602.4.1.2. 


602.4.2.6 Shafts. Shafts shall be permitted in accor- 
dance with Sections 713 and 718. Both the shaft side 
and room side of mass timber elements shall be 
protected in accordance with Section 602.4.1.2. 


602.4.3 Type IV-C. Building elements in Type IV-C 
construction shall be protected in accordance with 
Sections 602.4.3.1 through 602.4.3.6. The required fire- 
resistance rating of building elements shall be determined 
in accordance with Section 703.2. 


602.4.3.1 Exterior protection. The exterior side of 
walls of combustible construction shall be protected 
with noncombustible protection with a minimum 
assigned time of 40 minutes, as determined in Table 
722.7.1(1). Components of the exterior wall covering 
shall be of noncombustible material except water-resis- 
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tive barriers having a peak heat release rate of less than 
150 kW/m’, a total heat release of less than 20 MJ/m? 
and an effective heat of combustion of less than 18 
MJ/kg as determined in accordance with ASTM E1354 
and having a flame spread index of 25 or less and a 
smoke-developed index of 450 or less as determined in 
accordance with ASTM E84 or UL 723. The ASTM 
E1354 test shall be conducted on specimens at the 
thickness intended for use, in the horizontal orientation 
and at an incident radiant heat flux of 50 kW/m’. 


602.4.3.2 Interior protection. Mass timber elements 
are permitted to be unprotected. 


602.4.3.3 Floors. Floor finishes in accordance with 
Section 804 shall be permitted on top of the floor 
construction. 


602.4.3.4 Roof coverings. Roof coverings in accor- 
dance with Chapter 15 shall be permitted on the outside 
surface of the roof assembly. 


602.4.3.5 Concealed spaces. Concealed spaces shall 
not contain combustibles other than electrical, mechan- 
ical, fire protection, or plumbing materials and 
equipment permitted in plenums in accordance with 
Section 602 of the Mechanical Code, and shall comply 
with all applicable provisions of Section 718. Combus- 
tible construction forming concealed spaces shall be 
protected with noncombustible protection with a mini- 
mum assigned time of 40 minutes, as specified in Table 
722.7.1(1). 


602.4.3.6 Shafts. Shafts shall be permitted in accor- 
dance with Sections 713 and 718. Shafts and elevator 
hoistway and interior exit stairway enclosures shall be 
protected with noncombustible protection with a mini- 
mum assigned time of 40 minutes, as specified in Table 
722.7.1(1), on both the inside of the shaft and the 
outside of the shaft. 


602.4.4 Type IV-HT. Type IV-HT (Heavy Timber) 
construction is that type of construction in which the exte- 
rior walls are of noncombustible materials and the interior 
building elements are of solid wood, laminated heavy 
timber or structural composite lumber (SCL), without 
concealed spaces or with concealed spaces complying 
with Section 602.4.4.3. The minimum dimensions for 
permitted materials including solid timber, glued-lami- 


(102 mm) in thickness complying with Section 2303.1.4 
shall be permitted within exterior wall assemblies with a 
2-hour rating or less. Heavy timber structural members 
appurtenant to the CLT exterior wall shall meet the 
requirements of Table 2304.11 and be fire-resistance 
rated as required for the exterior wall. The exterior 
surface of the cross-laminated timber and heavy timber 
elements shall be protected by one the following: 


1. Fire-retardant-treated wood sheathing comply- 
ing with Section 2303.2 and not less than '/,, 
inch (12 mm) thick. 

2. Gypsum board not less than '/, inch (12.7 mm) 
thick. 


3. A noncombustible material. 


602.4.4.3 Concealed spaces. Concealed spaces shall 
not contain combustible materials other than building 
elements and electrical, mechanical, fire protection, or 
plumbing materials and equipment permitted in 
plenums in accordance with Section 602 of the 
Mechanical Code. Concealed spaces shall comply with 
applicable provisions of Section 718. Concealed spaces 
shall be protected in accordance with one or more of 
the following: 


1. The building shall be sprinklered throughout in 
accordance with Section 903.3.1.1 and automatic 
sprinklers shall also be provided in the concealed 
space. 


2. The concealed space shall be completely filled 
with noncombustible insulation. 


3. Surfaces within the concealed space shall be fully 
sheathed with not less than */,-inch Type X gyp- 
sum board. 


Exception: Concealed spaces within interior walls 
and partitions with a 1-hour or greater fire-resistance 
rating complying with Section 2304.11.2.2 shall not 
require additional protection. 


602.4.4.4 Exterior structural members. Where a 
horizontal separation of 20 feet (6096 mm) or more is 
provided, wood columns and arches conforming to 
heavy timber sizes complying with Section 2304.11 
shall be permitted to be used externally. 


A 


602.5 Type V. Type V construction is that type of construc- 
tion in which the structural elements, exterior walls and 
interior walls are of any materials permitted by this code. 


nated timber, SCL and cross-laminated timber (CLT) and 
the details of Type IV construction shall comply with the 
provisions of this section and Section 2304.11. Exterior 
walls complying with Section 602.4.4.1 or 602.4.4.2 shall 
be permitted. Interior walls and partitions not less than 1- 
hour fire-resistance rated or heavy timber conforming with 
Section 2304.11.2.2 shall be permitted. 


602.4.4.1 Fire-retardant-treated wood in exterior 
walls. Fire-retardant-treated wood framing and sheath- 
ing complying with Section 2303.2 shall be permitted 
within exterior wall assemblies with a 2-hour rating or 
less. 


SECTION 603 
COMBUSTIBLE MATERIAL 
IN TYPES | AND Il CONSTRUCTION 


603.1 Allowable materials. Combustible materials shall be 
permitted in buildings of Type I or II construction in the 
following applications and in accordance with Sections 
603.1.1 through 603.1.3: 

1. Fire-retardant-treated wood shall be permitted in: 


1.1. Nonbearing partitions where the required fire- 
resistance rating is 2 hours or less except in 


602.4.4.2 Cross-laminated timber in exterior walls. 
| Cross-laminated timber (CLT) not less than 4 inches 
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shaft enclosures within Group I-2 occupancies 
and ambulatory care facilities. 


1.2. Nonbearing exterior walls where fire-resis- 
tance-rated construction is not required. 


1.3. Roof construction, including girders, trusses, 
framing and decking. 


Exceptions: 


1. In buildings of Type IA constr-uction 
exceeding two stories above grade 
plane, fire-retardant-treated wood is 
not permitted in roof construction 
where the vertical distance from the 
upper floor to the roof is less than 20 


feet (6096 mm). 
2. Group 1-2, roof construction 
containing fire-retardant-treated 


wood shall be covered by not less than 
a Class A roof covering or roof 
assembly, and the roof assembly shall 
have а fire-resistance rating where 
required by the construction type. 


1.4. Balconies, porches, decks and exterior stair- 
ways not used as required exits on buildings 
three stories or less above grade plane. 


2. Thermal and acoustical insulation, other than foam 
plastics, having a flame spread index of not more than 
25. 


Exceptions: 


1. Insulation placed between two layers of non- 
combustible materials without an intervening 
airspace shall be allowed to have a flame 
spread index of not more than 100. 

2. Insulation installed between a finished floor 
and solid decking without intervening airspace 
shall be allowed to have a flame spread index 
of not more than 200. 

3. Foam plastics in accordance with Chapter 26. 
4. Roof coverings that have an A, B or C classification. 


5. Interior floor finish and floor covering materials 
installed in accordance with Section 804. 


6. Millwork such as doors, door frames, window sashes 
and frames. 


7. Interior wall and ceiling finishes installed in accor- 
dance with Section 803. 


8. Trim installed in accordance with Section 806. 


9. Where not installed greater than 15 feet (4572 mm) 
above grade, show windows, nailing or furring strips 
and wooden bulkheads below show windows, includ- 
ing their frames, aprons and show cases. 

10. Finish flooring installed in accordance with Section 
805. 

11. Partitions dividing portions of stores, offices or simi- 
lar places occupied by one tenant only and that do not 
establish a corridor serving an occupant load of 30 or 
more shall be permitted to be constructed of fire- 
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retardant-treated wood, |-hour fire-resistance-rated 
construction or of wood panels or similar light con- 
struction up to 6 feet (1829 mm) in height. 


12. Stages and platforms constructed in accordance with 
Sections 410.2 and 410.3, respectively. 


13. Combustible exterior wall coverings, balconies and 
similar projections and bay or oriel windows in accor- 
dance with Chapter 14 and Section 705.2.3.1. 


14. Blocking such as for handrails, millwork, cabinets 
and window and door frames. 


15. Light-transmitting plastics as permitted by Chapter 26. 


16. Mastics and caulking materials applied to provide 
flexible seals between components of exterior wall 
construction. 


17. Exterior plastic veneer installed in accordance with 
Section 2605.2. 


18. Nailing or furring strips as permitted by Section 
803.15. 


19. Heavy timber as permitted by Note c to Table 601 and 
Sections 602.4.4.4 and 705.2.3.1. 


20. Aggregates, component materials and admixtures as 
permitted by Section 703.2.1.2. 


21. Sprayed fire-resistant materials and intumescent and 
mastic fire-resistant coatings, determined on the basis 
of fire resistance tests in accordance with Section 
703.2 and installed in accordance with Sections 
1705.15 and 1705.16, respectively. 


22. Materials used to protect penetrations in fire-resis- 
tance-rated assemblies in accordance with Section 
714. 


23. Materials used to protect joints in fire-resistance-rated 
assemblies in accordance with Section 715. 


24. Materials allowed in the concealed spaces of build- 
ings of Types I and II construction in accordance with 
Section 718.5. 


25. Materials exposed within plenums complying with 
Section 602 of the Mechanical Code. 


26. Wall construction of freezers and coolers of less than 
1,000 square feet (92.9 m?), in size, lined on both 
sides with noncombustible materials and the building 
is protected throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1. 


27. Wood nailers for parapet flashing and roof cants. 


603.1.1 Ducts. The use of nonmetallic ducts shall be 
permitted where installed in accordance with the limita- 
tions of the Mechanical Code. 


603.1.2 Piping. The use of combustible piping materials 
shall be permitted where installed in accordance with the 
limitations of the Mechanical Code and the Plumbing 
Code. 


603.1.3 Electrical. The use of electrical wiring methods 
with combustible insulation, tubing, raceways and related 
components shall be permitted where installed in accor- 
dance with the limitations of this code. 
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СНАРТЕК 7 
FIRE AND SMOKE PROTECTION FEATURES 


SECTION 701 
GENERAL 


701.1 Scope. The provisions of this chapter shall govern the 
materials, systems and assemblies used for structural fire 
resistance and fire-resistance-rated construction separation of 
adjacent spaces to safeguard against the spread of fire and 
smoke within a building and the spread of fire to or from 
buildings. 


SECTION 702 
MULTIPLE-USE FIRE ASSEMBLIES 


702.1 Multiple-use fire assemblies. Fire assemblies that 
serve multiple purposes in a building shall comply with all of 
the requirements that are applicable for each of the individual 
fire assemblies. 


SECTION 703 
FIRE-RESISTANCE RATINGS AND FIRE TESTS 


703.1 Scope. Materials prescribed herein for fire resistance 
shall conform to the requirements of this chapter. 


703.2 Fire resistance. The fire-resistance rating of building 
elements, components or assemblies shall be determined in 
accordance with Section 703.2.1 or 703.2.2 without the use of 
automatic sprinklers or any other fire suppression system 
being incorporated, or in accordance with Section 703.2.3. 


703.2.1 Tested assemblies. A fire-resistance rating of 
building elements, components or assemblies shall be 
determined by the test procedures set forth in ASTM E119 
or UL 263. The fire-resistance rating of penetrations and 
fire-resistant joint systems shall be determined in accor- 
dance with Sections 714 and 715, respectively. 


703.2.1.1 Nonsymmetrical wall construction. Interior 
walls and partitions of nonsymmetrical construction 
shall be tested with both faces exposed to the furnace, 
and the assigned fire-resistance rating shall be the 
shortest duration obtained from the two tests conducted 
in compliance with ASTM E119 or UL 263. Where 
evidence is furnished to show that the wall was tested 
with the least fire-resistant side exposed to the furnace, 
subject to acceptance of the building official, the wall 
need not be subjected to tests from the opposite side 
(see Section 705.5 for exterior walls). 


703.2.1.2 Combustible components. Combustible 
aggregates are permitted in gypsum and Portland 
cement concrete mixtures for fire-resistance-rated 
construction. Any component material or admixture is 
permitted in assemblies if the resulting tested assembly 
meets the fire-resistance test requirements of this code. 


703.2.1.3 Restrained classification. Fire-resistance- 
rated assemblies tested under ASTM E119 or UL 263 
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shall not be considered to be restrained unless evidence 
satisfactory to the building official is furnished by the 
registered design professional showing that the 
construction qualifies for a restrained classification in 
accordance with ASTM E119 or UL 263. Restrained 
construction shall be identified on the construction 
documents. 


703.2.1.4 Supplemental features. Where materials, 
systems or devices that have not been tested as part of a 
fire-resistance-rated assembly are incorporated into the 
building element, component or assembly, sufficient 
data shall be made available to the building official to 
show that the required fire-resistance rating is not 
reduced. 


703.2.1.5 Exterior bearing walls. In determining the 
fire-resistance rating of exterior bearing walls, compli- 
ance with the ASTM E119 or UL 263 criteria for 
unexposed surface temperature rise and ignition of 
cotton waste due to passage of flame or gases is 
required only for a period of time corresponding to the 
required fire-resistance rating of an exterior nonbear- 
ing wall with the same fire separation distance, and in 
a building of the same group. Where the fire-resistance 
rating determined in accordance with this exception 
exceeds the fire-resistance rating determined in accor- 
dance with ASTM E119 or UL 263, the fire exposure 
time period, water pressure and application duration 
criteria for the hose stream test of ASTM E119 or UL 
263 shall be based on the fire-resistance rating deter- 
mined in accordance with this section. 


703.2.2 Analytical methods. The fire resistance of build- 
ing elements , components or assemblies established by an 
analytical method shall be by any of the methods listed in 
this section, based on the fire exposure and acceptance 
criteria specified in ASTM E119 or UL 263. 


1. Fire-resistance designs documented in approved 
sources. 


2. Prescriptive designs of fire-resistance-rated building 
elements, components or assemblies as prescribed in 
Section 721. 


3. Calculations in accordance with Section 722. 


4. Engineering analysis based on a comparison of 
building element, component or assemblies designs 
having fire-resistance ratings as determined by the 
test procedures set forth in ASTM E119 or UL 263. 


5. Fire-resistance designs certified by an approved 
agency. 
703.2.3 Approved alternate method. The /ге resistance 
of building elements, components or assemblies not 
complying with Section 703.2.1 ог 703.2.2 shall be 
permitted to be established by an alternative protection 
method in accordance with Section 104.10. 
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703.3 Noncombustibility tests. The tests indicated іп 
Section 703.3.1 shall serve as criteria for acceptance of build- 
ing materials as set forth in Sections 602.2, 602.3 and 602.4 
in Types І, II, Ш and IV construction. The term “noncombus- 
tible" does not apply to the flame spread characteristics of 
interior finish or trim materials. A material shall not be classi- 
fied as a noncombustible building construction material if it 
is subject to an increase in combustibility or flame spread 
beyond the limitations herein established through the effects 
of age, moisture or other atmospheric conditions, 


703.3.1 Noncombustible materials. Materials required to 
be noncombustible shall be tested in accordance with 
ASTM E136. Alternately, materials required to be noncom- 
bustible shall be tested in accordance with ASTM E2652 
using the acceptance criteria prescribed by ASTM E136. 


Exception: Materials having a structural base of 
noncombustible material as determined in accordance 
with ASTM E136, or with ASTM E2652 using the 
acceptance criteria prescribed by ASTM E136, with a 
surfacing of not more than 0.125 inch (3.18 mm) in 
thickness having a flame spread index not greater than 
50 when tested in accordance with ASTM E84 or UL 
723 shall be acceptable as noncombustible. 


703.4 Fire-resistance-rated glazing. Fire-resistance-rated 
glazing, when tested in accordance with ASTM E119 or UL 
263 and complying with the requirements of Section 707, 
shall be permitted. Fire-resistance-rated glazing shall bear a 
label marked in accordance with Table 716.1(1) issued by an 
agency and shall be permanently identified on the glazing. 


703.5 Marking and identification. Where there is an acces- 
sible concealed floor, floor-ceiling or attic space, fire walls, 
fire barriers, fire partitions, smoke barriers and smoke parti- 
tions or any other wall required to have protected openings or 
penetrations shall be effectively and permanently identified 
with signs or stenciling in the concealed space. Such identifi- 
cation shall: 


1. Be located within 15 feet (4572 mm) of the end of each 
wall and at intervals not exceeding 30 feet (9144 mm) 
measured horizontally along the wall or partition. 


2. Include lettering not less than 3 inches (76 mm) in 
height with a minimum */,-inch (9.5 mm) stroke in a 
contrasting color incorporating the suggested wording, 
“FIRE AND/OR SMOKE BARRIER—PROTECT 
ALL OPENINGS,” or other wording. 


703.6 Determination of noncombustible protection time 
contribution. The time, in minutes, contributed to the fire- 
resistance rating by the noncombustible protection of mass 
timber building elements, components, or assemblies, shall be 
established through a comparison of assemblies tested using 
procedures set forth in ASTM E119 or UL 263. The test 
assemblies shall be identical in construction, loading and 
materials, other than the noncombustible protection. The two 
test assemblies shall be tested to the same criteria of struc- 
tural failure with the following conditions: 


1. Test Assembly 1 shall be without protection. 


2. Test Assembly 2 shall include the representative non- 
combustible protection. The protection shall be fully 


defined in terms of configuration details, attachment 
details, joint sealing details, accessories and all other 
relevant details. 


The noncombustible protection time contribution shall be 
determined by subtracting the fire-resistance time, in min- 
utes, of Test Assembly 1 from the fire-resistance time, in 
minutes, of Test Assembly 2. 


703.7 Sealing of adjacent mass timber elements. In build- 
ings of Types IV-A, IV-B and IV-C construction, sealant or 
adhesive shall be provided to resist the passage of air in the 
following locations: 


1. At abutting edges and intersections of mass timber 
building elements required to be fire-resistance rated. 


2. At abutting intersections of mass timber building ele- 
ments and building elements of other materials where 
both are required to be fire-resistance rated. 


Sealants shall meet the requirements of ASTM C920. 
Adhesives shall meet the requirements of ASTM 03498. 


Exception: Sealants or adhesives need not be provided 
where they are not a required component of a tested fire- 
resistance-rated assembly. 


SECTION 704 
FIRE-RESISTANCE RATING 
OF STRUCTURAL MEMBERS 


704.1 Requirements. The fire-resistance ratings of struc- 
tural members and assemblies shall comply with this section 
and the requirements for the type of construction as specified 
in Table 601. The fire-resistance ratings shall be not less than 
the ratings required for the fire-resistance-rated assemblies 
supported by the structural members. 


Exception: Fire barriers, fire partitions, smoke barriers 
and horizontal assemblies as provided in Sections 707.5, 
708.4, 709.4 and 711.2, respectively. 


704.2 Column protection. Where columns are required to 
have protection to achieve a fire-resistance rating, the entire 
column shall be provided individual encasement protection 
by protecting it on all sides for the full column height, includ- 
ing connections to other structural members, with materials 
having the required fire-resistance rating. Where the column 
extends through a ceiling, the encasement protection shall be 
continuous from the top of the foundation or floor/ceiling 
assembly below through the ceiling space to the top of the 
column. 


Exception: Columns that meet the limitations of Section 
704.4.1. 


704.3 Protection of the primary structural frame other 
than columns. Members of the primary structural frame 
other than columns that are required to have protection to 
achieve a fire-resistance rating and support more than two 
floors or one floor and roof, or support a load-bearing wall or 
a nonload-bearing wall more than two stories high, shall be 
provided individual encasement protection by protecting 
them on all sides for the full length, including connections to 
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other structural members, with materials having the required 
fire-resistance rating. 


Exception: Individual encasement protection on all sides 
shall be permitted on all exposed sides provided that the 
extent of protection is in accordance with the required fìre- 
resistance rating, as determined in Section 703. 


704.4 Protection of secondary structural members. 
Secondary structural members that are required to have 
protection to achieve a fire-resistance rating shall be 
protected by individual encasement protection. 


704.4.1 Light-frame construction. Studs, columns and 
boundary elements that are integral elements in walls of 
light-frame construction and are located entirely between 
the top and bottom plates or tracks shall be permitted to 
have required fire-resistance ratings provided by the 
membrane protection provided for the wa//. 


704.4.2 Horizontal assemblies. Horizontal assemblies are 
permitted to be protected with a membrane or ceiling 
where the membrane or ceiling provides the required fire- 
resistance rating and is installed in accordance with 
Section 711. 


704.5 Truss protection. The required thickness and 
construction of fire-resistance-rated assemblies enclosing 
trusses shall be based on the results of full-scale tests or 
combinations of tests on truss components or on approved 
calculations based on such tests that satisfactorily demon- 
strate that the assembly has the required fire resistance. 


704.6 Attachments to structural members. The edges of 
lugs, brackets, rivets and bolt heads attached to structural 
members shall be permitted to extend to within 1 inch (25 
mm) of the surface of the fire protection. 


704.6.1 Secondary attachments to structural members, 
Where primary and secondary structural steel members 
require fire protection, secondary steel attachments to 
those structural members shall be protected with the same 
fire-resistive material and thickness as required for the 
structural member. The protection shall extend away from 
the structural member a distance of not less than 12 inches 
(305 mm), or shall be applied to the entire length where 
the attachment is less than 12 inches (305 mm) long. 
Where an attachment is hollow and the ends are open, the 
fire-resistive material and thickness shall be applied to 
both exterior and interior of the hollow steel attachment. 


704.7 Reinforcing. Thickness of protection for concrete or 
masonry reinforcement shall be measured to the outside of 
the reinforcement except that stirrups and spiral reinforce- 
ment ties are permitted to project not more than 0.5 inch (12.7 
mm) into the protection. 


704.8 Embedments and enclosures. Pipes, wires, conduits, 
ducts or other service facilities shall not be embedded in the 
required fire protective covering of a structural member that 
is required to be individually encased. 


704.9 Impact protection. Where the fire protective covering 
of a structural member is subject to impact damage from 
moving vehicles, the handling of merchandise or other activ- 
ity, the fire protective covering shall be protected by corner 
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guards or by a substantial jacket of metal or other noncom- 
bustible material to a height adequate to provide full 
protection, but not less than 5 feet (1524 mm) from the 
finished floor. 


Exception: Corner protection is not required on concrete 
columns in parking garages. 


704.10 Exterior structural members. Load-bearing struc- 
tural members located within the exterior walls or on the 
outside of a building or structure shall be provided with the 
highest fire-resistance rating as determined in accordance 
with the following: 


1. As required by Table 601 for the type of building ele- 
ment based on the type of construction of the building. 


2. As required by Table 601 for exterior bearing walls 
based on the type of construction. 


3. As required by Table 705.5 for exterior walls based on 
the fire separation distance. 


704.11 Bottom flange protection. Fire protection is not 
required at the bottom flange of lintels, shelf angles and 
plates, spanning not more than 6 feet 4 inches (1931 mm) 
whether part of the primary structural frame or not, and from 
the bottom flange of lintels, shelf angles and plates not part of 
the structural frame, regardless of span. 


704.12 Seismic isolation systems. Fire-resistance ratings for 
the isolation system shall meet the fire-resistance rating 
required for the columns, walls or other structural elements in 
which the isolation system is installed in accordance with 
Table 601. Isolation systems required to have a fire-resis- 
tance rating shall be protected with approved materials or 
construction assemblies designed to provide the same degree 
of fire resistance as the structural element in which the 
system is installed when tested in accordance with ASTM 
E119 or UL 263 (see Section 703.2). 


Such isolation system protection applied to isolator units 
shall be capable of retarding the transfer of heat to the isolator 
unit in such a manner that the required gravity load-carrying 
capacity of the isolator unit will not be impaired after expo- 
sure to the standard time-temperature curve fire test pre- 
scribed in ASTM E119 or UL 263 for a duration not less than 
that required for the fire-resistance rating of the structure ele- 
ment in which the system is installed. 


Such isolation system protection applied to isolator units 
shall be suitably designed and securely installed so as not to 
dislodge, loosen, sustain damage or otherwise impair its 
ability to accommodate the seismic movements for which 
the isolator unit is designed and to maintain its integrity for 
the purpose of providing the required fire-resistance protec- 
tion. 


704.13 Sprayed fire-resistant materials (SFRM). Sprayed 
fire-resistant materials (SFRM) shall comply with Sections 
704.13.1 through 704.13.5. 


704.13.1 Fire-resistance rating. The application of 
SFRM shall be consistent with the fire-resistance rating 
and the listing, including, but not limited to, minimum 
thickness and dry density of the applied SFRM, method of 
application, substrate surface conditions and the use of 
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bonding adhesives, sealants, other 


materials. 


reinforcing ог 


704.13.2 Manufacturer’s installation instructions. The 
application of SFRM shall be in accordance with the 
manufacturer’s installation instructions. The instructions 
shall include, but are not limited to, substrate temperatures 
and surface conditions and SFRM handling, storage, 
mixing, conveyance, method of application, curing and 
ventilation. 


704.13.3 Substrate condition. The SFRM shall be 
applied to a substrate in compliance with Sections 
704.13.3.1 and 704.13.3.2. 


704.13.3.1 Surface conditions. Substrates to receive 
SFRM shall be free of dirt, oil, grease, release agents, 
loose scale and any other condition that prevents adhe- 
sion. The substrates shall be free of primers, paints and 
encapsulants other than those fire tested and /isted by a 
nationally recognized testing agency. Primed, painted 
or encapsulated steel shall be allowed, provided that 
testing has demonstrated that required adhesion is 
maintained. 


704.13.3.2 Primers, paints and encapsulants. Where 
the SFRM is to be applied over primers, paints or 
encapsulants other than those specified in the listing, 
the material shall be field tested in accordance with 
ASTM E736. Where testing of the SFRM with primers, 
paints or encapsulants demonstrates that required adhe- 
sion is maintained, SFRM shall be permitted to be 
applied to primed, painted or encapsulated wide flange 
steel shapes in accordance with the following 
conditions: 


1. The beam flange width does not exceed 12 inches 
(305 mm); or 


2. The column flange width does not exceed 16 
inches (400 mm); or 


3. The beam or column web depth does not exceed 
16 inches (400 mm). 


4. The average and minimum bond strength values 
shall be determined based on not fewer than five 
bond tests conducted in accordance with ASTM 
E736. Bond tests conducted in accordance with 
ASTM E736 shall indicate an average bond 
strength of not less than 80 percent and an indi- 
vidual bond strength of not less than 50 percent, 
when compared to the bond strength of the 
SFRM as applied to clean, uncoated '/,-inch- 
thick (3.2 mm) steel plate. 


704.13.4 Temperature. A minimum ambient and 
substrate temperature of 40°F (4.44°C) shall be main- 
tained during and for not fewer than 24 hours after the 
application of the SFRM, unless the manufacturer’s 
instructions allow otherwise. 


704.13.5 Finished condition. The finished condition of 
SFRM applied to structural members or assemblies shall 


not, upon complete drying or curing, exhibit cracks, voids, 
spalls, delamination or any exposure of the substrate. 


Surface irregularities of SFRM shall be deemed 
acceptable. 
SECTION 705 
EXTERIOR WALLS 


705.1 General. Exterior walls shall comply with this section. 


705.2 Projections. Cornices, eave overhangs, exterior balco- 
nies and similar projections extending beyond the exterior 
wall shall conform to the requirements of this section and 
Section 1405. Exterior egress balconies and exterior evit 
stairways and ramps shall comply with Sections 1021 and 
1027, respectively. Projections shall not extend any closer to 
the line used to determine the fire separation distance than 
shown in Table 705.2. 


Exception: Buildings on the same lot and considered as 
portions of one building in accordance with Section 705.3 
are not required to comply with this section for projections 
between the buildings. 


TABLE 705.2 
MINIMUM DISTANCE OF PROJECTION 


FIRE SEPARATION DISTANCE | MINIMUM DISTANCE FROM LINE 
(FSD) (feet) 


USED TO DETERMINE FSD 


0 to less than 2 Projections not permitted 


2 to less than 3 24 inches 


3 to less than 5 Two-thirds of FSD 


For SI: 1 foot = 304.8 mm; 1 inch = 25.4 mm. 


705.2.1 Types I and II construction. Projections from 
walls of Type I or II construction shall be of noncombusti- 
ble materials or combustible materials as allowed by 
Sections 705.2.3.1 and 705.2.4. 


705.2.2 Type Ш, IV or V construction. Projections from 
walls of Type III, IV or V construction shall be of any 
approved material. 


705.2.3 Projection protection. Projections extending to 
within 5 feet (1524 mm) of the line used to determine the 
fire separation distance shall be one of the following: 


1. Noncombustible materials. 
2. Combustible materials of not less than 1-hour fire- 
resistance-rated construction. 


3. Heavy timber construction complying with Section 
2304.11. 


4, Fire-retardant-treated wood. 

5. As permitted by Section 705.2.3.1. 

Exception: Type VB construction shall be allowed for 
combustible projections in Group R-3 and U occupan- 


cies with a fire separation distance greater than or 
equal to 5 feet (1524 mm). 
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705.2.3.1 Balconies and similar projections. Balco- 
nies апа similar projections of combustible 
construction other than fire-retardant-treated wood 
shall be fire-resistance rated where required by Table 
601 for floor construction or shall be of heavy timber 
construction in accordance with Section 2304.11. The 
aggregate length of the projections shall not exceed 50 
percent of the building's perimeter on each floor. 


Exceptions: 


1. On buildings of Types I and II construction, 
three stories or less above grade plane, fire- 
retardant-treated wood shall be permitted for 
balconies, porches, decks and exterior stair- 
ways not used as required exits. 


2. Untreated wood and plastic composites that 
comply with ASTM D7032 and Section 2612 
are permitted for pickets, rails and similar 
guard components that are limited to 42 
inches (1067 mm) in height. 


3. Balconies and similar projections on buildings 
of Types Ш, IV and V construction shall be 
permitted to be of Type V construction and 
shall not be required to have a fire-resistance 
rating where sprinkler protection is extended 
to these areas. 


4. Where sprinkler protection is extended to the 
balcony areas, the aggregate length of the bal- 
cony on each floor shall not be limited. 


705.2.4 Bay and oriel windows. Bay and oriel windows 
constructed of combustible materials shall conform to the 
type of construction required for the building to which 
they are attached. 


Exception: Fire-retardant-treated wood shall be 
permitted on buildings three stories or less above grade 
plane of Type I, II, Ш or IV construction. 


705.3 Buildings on the same lot. For the purposes of deter- 
mining the required wall and opening protection, projections 
and roof-covering requirements, buildings on the same lot 
shall be assumed to have an imaginary line between them. 


Where a new building is to be erected on the same lot as 
an existing building, the location of the assumed imaginary 
line with relation to the existing building shall be such that 
the exterior wall and opening protection of the existing 
building meet the criteria as set forth in Sections 705.5 and 
705.8. 


Exceptions: 


1. Two or more buildings on the same lot shall be 
either regulated as separate buildings or shall be 
considered as portions of one building if the aggre- 
gate area of such buildings is within the limits speci- 
fied in Chapter 5 for a single building. Where the 
buildings contain different occupancy groups or are 
of different types of construction, the area shall be 
that allowed for the most restrictive occupancy or 
construction. 
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2. Where an S-2 parking garage of Construction Type 
I or ПА is erected on the same lot as a Group R-2 
building, and there is no fire separation distance 
between these buildings, then the adjoining exte- 
rior walls between the buildings are permitted to 
have occupant use openings in accordance with 
Section 706.8. However, opening protectives in 
such openings shall only be required in the exterior 
wall of the S-2 parking garage, not in the exterior 
wall openings in the R-2 building, and these open- 
ing protectives in the exterior wall of the S-2 park- 
ing garage shall be not less than 1'/,-hour fire 
protection rating. 


705.4 Materials. Exterior walls shall be of materials permit- 
ted by the building's type of construction. 


705.5 Fire-resistance ratings. Exterior walls shall be fire- 
resistance rated in accordance with Table 601, based on the 
type of construction, and Table 705.5, based on the fire sepa- 
ration distance. The required fire-resistance rating of exterior 
walls with a fire separation distance of greater than 10 feet 
(3048 mm) shall be rated for exposure to fire from the inside. 
The required fire-resistance rating of exterior walls with a fire 
separation distance of less than or equal to 10 feet (3048 mm) 
shall be rated for exposure to fire from both sides. 


705.6 Structural stability. Exterior walls shall extend to the 
height required by Section 705.11. Interior structural 
elements that brace the exterior wall but that are not located 
within the plane of the exterior wall shall have the minimum 
fire-resistance rating required in Table 601 for that structural 
element. Structural elements that brace the exterior wall but 
are located outside of the exterior wall or within the plane of 
the exterior wall shall have the minimum /ire-resistance 
rating required in Table 601 and Table 705.5 for the exterior 
wall. 


705.7 Unexposed surface temperature. Where protected 
openings are not limited by Section 705.8, the limitation on 
the rise of temperature on the unexposed surface of exterior 
walls as required by ASTM E119 or UL 263 shall not apply. 
Where protected openings are limited by Section 705.8, the 
limitation on the rise of temperature on the unexposed surface 
of exterior walls as required by ASTM E119 or UL 263 shall 
not apply provided that a correction is made for radiation 
from the unexposed exterior wall surface in accordance with 
the following formula: 


A,7 A * (Aj* F,) (Equation 7-1) 
where: 

A, — Equivalent area of protected openings. 

A 
Ay 


Ш 


Actual area of protected openings. 


Area of exterior wall surface in the story under 
consideration exclusive of openings, on which the 
temperature limitations of ASTM E119 or UL 263 for 
walls are exceeded. 


F,, = An “equivalent opening factor" derived from Figure 
705.7 based on the average temperature of the 
unexposed wall surface and the fire-resistance rating of 
the wall. 
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705.8 Openings. Openings in exterior walls shall comply 
with Sections 705.8.1 through 705.8.6. 


705.8.1 Allowable area of openings. The maximum area 
of unprotected and protected openings permitted in an 
exterior wall in any story of a building shall not exceed the 
percentages specified in Table 705.8 based on the fire 
separation distance of each individual story. 


Exceptions: 


1. In other than Group H occupancies, unlimited 
unprotected openings are permitted in the first 
story above grade plane where the wall faces one 
of the following: 


1.1. A street and has a fire separation distance 
of more than 15 feet (4572 mm). 


1.2. An unoccupied space. The unoccupied 
space shall be on the same lot or dedi- 
cated for public use, shall be not less 
than 30 feet (9144 mm) in width and 
shall have access from a street by a 
posted fire lane. 


2. Buildings whose exterior bearing walls, exterior 
nonbearing walls and exterior primary structural 
frame are not required to be fire-resistance rated 
shall be permitted to have unlimited unprotected 
openings. 

705.8.2 Protected openings. Where openings are required 
to be protected, opening protectives shall comply with 
Section 716. 


Exception: Opening protectives are not required where 
the building is equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1 
and the exterior openings are protected by a water 


curtain using automatic sprinklers approved for that 
use. 


705.8.3 Unprotected openings. Where unprotected open- 
ings are permitted, windows and doors shall be 
constructed of any approved materials. Glazing shall 
conform to the requirements of Chapters 24 and 26. 


705.8.4 Mixed openings. Where both unprotected and 
protected openings are located in the exterior wall in any 
story of a building, the total area of openings shall be 
determined in accordance with the following: 


(4,/a,) + (Аја) € 1 (Equation 7-2) 


А, = Actual area of protected openings, or the equivalent 
area of protected openings, A, (see Section 705.7). 

a, = Allowable area of protected openings. 

A, = Actual area of unprotected openings. 

а, = allowable area of unprotected openings. 


705.8.5 Vertical separation of openings. Openings in 
exterior walls in adjacent stories shall be separated verti- 
cally to protect against fire spread on the exterior of the 
buildings where the openings are within 5 feet (1524 mm) 
of each other horizontally and the opening in the lower 
story is not a protected opening with a fire protection 
rating of not less than */, hour. Such openings shall be 
separated vertically not less than 3 feet (914 mm) by span- 
drel girders, exterior walls or other similar assemblies that 
have a fire-resistance rating of not less than | hour, rated 
for exposure to fire from both sides, or by flame barriers 
that extend horizontally not less than 30 inches (762 mm) 
beyond the exterior wall. Flame barriers shall have a fire- 
resistance rating of not less than | hour. The unexposed 
surface temperature limitations specified in ASTM E119 


TABLE 705.5 
FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ОМ FIRE SEPARATION DISTANCE* %% 


FIRE SEPARATION 
DISTANCE = X (feet) 


osi SR EE: Wide eee и 


5<X< 10 
10<Х<30 


For SI: 1 foot = 304.8 mm. 


go њо по суг 


0 hours. 


fire separation distance is 5 feet (1523 mm) or greater. 


OCCUPANCY 


TYPE OF OCCUPANCY OCCUPANCY 
CONSTRUCTION GROUP H* GROUP F-1, M, S-1' GROUP А, B, Е, F-2, 1, R', S-2, $-3, U" 


Ree И И ee 

ПРОИЗ ҰЛЫС: EE ТЕН 

оо хы 

EAR 5% Инес ae OR ual) E NT 

ТЫҒА: ЛИН КЕ: ST Е oet ИШЕНИ, ШЫ 
ОТАН ЕТТЕ eom 


. Load-bearing exterior walls shall also comply with the fire-resistance rating requirements of Table 601. 
. See Section 706.1.1 for party walls. 
. Open parking garages complying with Section 406 shall not be required to have a fire-resistance rating. 
. The fire-resistance rating of an exterior wall is determined based upon the fire separation distance of the exterior wall and the story in which the wall is located. 
. For special requirements for Group H occupancies, see Section 415.6. 

For special requirements for Group S aircraft hangars, see Section 412.3.1. 
. Where Table 705.8 permits nonbearing exterior walls with unlimited area of unprotected openings, the required fire-resistance rating for the exterior walls is 


. Fora building containing only a Group U occupancy private garage or carport, the exterior wall shall not be required to have a fire-resistance rating where the 


For a Group R-3 building of Type П-В or Type V-B construction, the exterior wall shall not be required to have a fire-resistance rating where the fire 


separation distance is 5 feet (1523 mm) or greater. 
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or UL 263 shall not apply to the flame barriers unless 
otherwise required by the provisions of this code. 


Exceptions: 


1. This section shall not apply to buildings that are 
three stories or less above grade plane. 


2. This section shall not apply to buildings equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 or 903.3.1.2. 


3. Open parking garages. 


705.8.6 Vertical exposure. Opening protectives of 
buildings shall comply with Sections 705.8.6.1 and 
705.8.6.2. 


705.8.6.1 Vertical exposure for buildings on the 
same lot. For buildings on the same lot, opening 
protectives having a fire protection rating of not less 
than ?/, hour shall be provided in every opening that is 
less than 15 feet (4572 mm) vertically above the roof of 
an adjacent building or structure. The opening protec- 
tives are required where the distance between the 
buildings or structures is less than 15 feet (4572 mm). 


Exceptions: 


1. Opening protectives are not required where 
the lower roof assembly of the adjacent build- 
ing or structure has a fire-resistance rating of 
not less than 1 hour for a minimum distance of 
10 feet (3048 mm) from the exterior wall fac- 
ing the imaginary line and the entire length 


Equivalent opening factor -F eo 


FIRE AND SMOKE PROTECTION FEATURES 


and span of the supporting elements for the 
fire-resistance-rated roof assembly has a fire- 
resistance rating of not less than 1 hour. 


2. Buildings on the same lot and considered as 
portions of one building in accordance with 
Section 705.3 are not required to comply with 
Section 705.8.6.1. 


705.8.6.2 Vertical exposure for buildings on sepa- 
rate lots. New buildings erected less than 15 feet (4572 
mm) from existing buildings on separate lots shall 
comply with one of the following: 


1. In addition to opening protectives required else- 
where in this code, where a new building is to be 
erected adjacent to an existing building, all open- 
ing protectives in the exterior wall of the new 
building are required to have a fire protection rat- 
ing of not less than ?/, hour where these opening 
protectives are less than 15 feet (4572 mm) verti- 
cally above the roof of the existing building or 
structure. The opening protectives are required 
where the distance between the buildings or 
structures is less than 15 feet (4572 mm). 


2. Where a new building is to be erected adjacent to 
an existing building and the roof of the new 
building is at a lower elevation than the existing 
building, the roof construction of the new build- 
ing shall have a fire-resistance rating of not less 
than 1 hour for a minimum distance of 10 feet 


400 600 “B00 1 000 12 ,200 1,400 1,600 1,800 2, 000 
Average temperature of unexposed surface (°F) 


FIGURE 705.7 


EQUIVALENT OPENING FACTOR 
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(3048 mm) from the exterior wall facing the 705.9 Joints. Joints made in or between exterior walls 
existing building. The entire length and span of required by this section to have a fire-resistance rating shall 
the supporting elements for the fire-resistance- comply with Section 715. 

rated roof assembly shall also have а fire-resis- 
tance rating of not less than | hour. The roof pro- 


tections are required where the distance between Á › и 3 
the buildings or structures is less than 15 feet 705.9.1 Voids. The void created at the intersection of a 


(4572 mm). floor/ceiling assembly and an exterior curtain wall assem- 
bly shall be protected in accordance with Section 715.4. 


Exception: Joints in exterior walls that are permitted to 
have unprotected openings. 


TABLE 705.8 
MAXIMUM AREA OF EXTERIOR WALL OPENINGS BASED ON 
FIRE SEPARATION DISTANCE AND DEGREE OF OPENING PROTECTION 


Not Permit 
Rese мы ТТ 
Unprotected, Мов [TH 

25 to less than 30 Unprotected, Spinkered UP, S) — | — Nem — — — 
Rede oO 
(Unprotected; NosspiWeedUR NS) | 
Unprotected, Sprinkles UP. S; — | 
Роса id 


0 to less than 3° 


3 to less than 5** 


5 to less than 10° 5 


10 to less than 15955) 


15 to less than 20^ 


20 to less than 2575) 


30 or greater Unprotected, Sprinklered (UP, S)' 
For SI: 1 foot = 304.8 mm. 


UP, NS = Unprotected openings in buildings not equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 
UP, S = Unprotected openings in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. 
P = Openings protected with an opening protective assembly in accordance with Section 705.8.2. 
. Values indicated are the percentage of the area of the exterior wall, per story. 
. For the requirements for fire walls of buildings with differing heights, see Section 706.6.1. 
. For openings in a fire wall for buildings on the same lot, see Section 706.8. 
. The maximum percentage of unprotected and protected openings shall be 25 percent for Group R-3 occupancies. 
. Unprotected openings shall not be permitted for openings with a fire separation distance of less than 15 feet for Group H-2 and H-3 occupancies. 
The area of unprotected and protected openings shall not be limited for Group R-3 occupancies, with a fire separation distance of 5 feet or greater. 
. The area of openings in an open parking structure with a fire separation distance of 10 feet or greater shall not be limited. 
. Includes buildings accessory to Group R-3. 
Not applicable to Group H-1, H-2 and H-3 occupancies. 


The area of openings in a building containing only a Group U occupancy private garage or carport with a fire separation distance of 5 feet or greater shall not 
be limited. 


. For openings between S-2 parking garage and Group R-2 building, see Section 705.3, Exception 2. 
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705.10 Ducts and air transfer openings. Penetrations by air 
ducts and air transfer openings in fire-resistance-rated exte- 
rior walls required to have protected openings shall comply 
with Section 717. 


Exception: Foundation vents installed in accordance with 
this code are permitted. 


705.11 Parapets. Parapets shall be provided on exterior 
walls of buildings. 


Exceptions: A parapet need not be provided on an exte- 
rior wall where any of the following conditions exist: 


1. The wall is not required to be fire-resistance rated in 
accordance with Table 705.5 because of fire separa- 
tion distance. 


2. The building has an area of not more than 1,000 
square feet (93 m?) on any floor. 


3. Walls that terminate at roofs of not less than 2-hour 
fire-resistance-rated construction or where the roof, 
including the deck or slab and supporting construc- 
tion, is constructed entirely of noncombustible mate- 
rials. 


4. One-hour fire-resistance-rated exterior walls that 
terminate at the underside of the roof sheathing, 
deck or slab, provided that: 


4.1. Where the roof/ceiling framing elements are 
parallel to the walls, such framing and ele- 
ments supporting such framing shall not be 
of less than 1-hour fire-resistance-rated con- 
struction for a width of 4 feet (1220 mm) for 
Groups R and U and 10 feet (3048 mm) for 
other occupancies, measured from the inte- 
rior side of the wall. 


4.2. Where roof/ceiling framing elements are not 
parallel to the wall, the entire span of such 
framing and elements supporting such fram- 
ing shall not be of less than 1-hour fire-resis- 
tance-rated construction. 


4.3. Openings in the roof shall not be located 
within 5 feet (1524 mm) of the 1-hour fire- 
resistance-rated exterior wall for Groups R 
and U and 10 feet (3048 mm) for other occu- 
pancies, measured from the interior side of 
the wall. 


4.4. The entire building shall be provided with 
not less than a Class B roof covering. 


5. In Groups R-2 and R-3 where the entire building is 
provided with a Class C roof covering, the exterior 
wall shall be permitted to terminate at the underside 
of the roof sheathing or deck in Types IIL, IV and V 
construction, provided that one or both of the fol- 
lowing criteria is met: 


5.1. The roof sheathing or deck is constructed of 
approved noncombustible materials or of 
fire-retardant-treated wood for a distance of 
4 feet (1220 mm). 
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5.2. The roof is protected with 0.625-inch (16 
mm) Type X gypsum board directly beneath 
the underside of the roof sheathing or deck, 
supported by not less than nominal 2-inch 
(51 mm) ledgers attached to the sides of the 
roof framing members for a minimum dis- 
tance of 4 feet (1220 mm). 


6. Where the wall is permitted to have not less than 25 
percent of the exterior wall areas containing unpro- 
tected openings based on fire separation distance as 
determined in accordance with Section 705.8. 


705.11.1 Parapet construction. Parapets shall have the 
same fire-resistance rating as that required for the 
supporting wall, and on any side adjacent to a roof surface, 
shall have noncombustible faces for the uppermost 18 
inches (457 mm), including counterflashing and coping 
materials. The height of the parapet shall be not less than 
30 inches (762 mm) above the point where the roof surface 
and the wall intersect. Where the roof slopes toward a 
parapet at a slope greater than 2 units vertical in 12 units 
horizontal (16.7-percent slope), the parapet shall extend to 
the same height as any portion of the roof within a fire 
separation distance where protection of wall openings is 
required, but the height shall be not less than 30 inches 
(762 mm). 


SECTION 706 
FIRE WALLS 


706.1 General. Fire walls shall be constructed in accordance 
with Sections 706.2 through 706.11. The extent and location 
of such fire walls shall provide a complete separation. Where 
a fire wall separates occupancies that are required to be sepa- 
rated by a fire barrier wall, the most restrictive requirements 
of each separation shall apply. 


706.1.1 Party walls. Any wall located on а lot line 
between adjacent buildings, which is used or adapted for 
joint service between the two buildings, shall be 
constructed as a fire wall in accordance with Section 706. 
Party walls shall be constructed without openings and 
shall create separate buildings. 


Exception: Openings in a party wall separating an 
anchor building and a mall shall be in accordance with 
Section 402.4.2.2.1. 


706.2 Structural stability. Fire walls shall be designed and 
constructed to allow collapse of the structure on either side 
without collapse of the wall under fire conditions. Fire walls 
designed and constructed in accordance with NFPA 221 shall 
be deemed to comply with this section. 


Exception: In Seismic Design Categories D through F, 
where double fire walls are used in accordance with NFPA 
221, floor and roof sheathing not exceeding ?/, inch (19.05 
mm) thickness shall be permitted to be continuous through 
the wall assemblies of /ight frame construction. 


706.3 Materials. Fire walls shall be of any approved 
noncombustible materials. 


Exception: Buildings of Type V construction. 
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706.4 Fire-resistance rating. Fire walls shall have а fire- 
resistance rating of not less than that required by Table 
706.4. 


TABLE 706.4 
FIRE WALL FIRE-RESISTANCE RATINGS 


F-2, S-2, R-3, R-4 


a. In Type II or V construction, walls shall be permitted to have a 2-hour 


fire-resistance rating. 
b. For Group H-1, H-2 or H-3 buildings, also see Sections 415.7 and 415.8. 


706.5 Horizontal continuity. Fire walls shall be continuous 
from exterior wall to exterior wall and shall extend not less 
than 18 inches (457 mm) beyond the exterior surface of exte- 
rior walls. 


Exceptions: 


1. Fire walls shall be permitted to terminate at the inte- 
rior surface of combustible exterior sheathing or sid- 
ing provided that the exterior wall has a fire- 
resistance rating of not less than 1 hour for a hori- 
zontal distance of not less than 4 feet (1220 mm) on 
both sides of the fire wall. Openings within such 
exterior walls shall be protected by opening protec- 
tives having a fire protection rating of not less than 
?/, hour. 


2. Fire walls shall be permitted to terminate at the inte- 
rior surface of noncombustible exterior sheathing, 
exterior siding or other noncombustible exterior fin- 
ishes provided that the sheathing, siding or other 
exterior noncombustible finish extends a horizontal 
distance of not less than 4 feet (1220 mm) on both 
sides of the fire wall. 


3. Fire walls shall be permitted to terminate at the 
interior surface of noncombustible exterior sheath- 
ing where the building on each side of the fire wall 
is protected by an automatic sprinkler system 
installed in accordance with Section 903.3.1.1 or 
903.3.1.2. The noncombustible exterior sheathing 
shall extend horizontally for a distance not less 
than the width of the fire wall at the termination. 


706.5.1 Exterior walls. Where the fire wall intersects 
exterior walls, the fire-resistance rating and opening 
protection of the exterior walls shall comply with one of 
the following: 


1. The exterior walls on both sides of the fire wall shall 
have a 1-hour fire-resistance rating with */,-hour pro- 
tection where opening protection is required by Sec- 
tion 705.8. The fire-resistance rating of the exterior 
wall shall extend not less than 4 feet (1220 mm) on 
each side of the intersection of the fire wall to exterior 
wall. Exterior wall intersections at fire walls that form 
an angle equal to or greater than 180 degrees (3.14 
rad) do not need exterior wall protection. 
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2. Buildings or spaces on both sides of the intersecting 
fire wall shall assume to have an imaginary /о/ line 
at the fire wall and extending beyond the exterior of 
the fire wall. The location of the assumed line in 
relation to the exterior walls and the fire wall shall 
be such that the exterior wall and opening protection 
meet the requirements set forth in Sections 705.5 
and 705.8. Such protection is not required for exte- 
rior walls terminating at fire walls that form an 
angle equal to or greater than 180 degrees (3.14 rad). 


706.5.2 Horizontal projecting elements. Fire walls shall 
extend to the outer edge of horizontal projecting elements 
such as balconies, roof overhangs, canopies, marquees and 
similar projections that are within 4 feet (1220 mm) of the 
fire wall. 


Exceptions: 


1. Horizontal projecting elements without con- 
cealed spaces, provided that the exterior wall 
behind and below the projecting element has not 
less than 1-hour fire-resistance-rated construction 
for a distance not less than the depth of the pro- 
jecting element on both sides of the fire wall. 
Openings within such exterior walls shall be pro- 
tected by opening protectives having a fire pro- 
tection rating of not less than ?/, hour. 


N 


. Noncombustible horizontal projecting elements 
with concealed spaces, provided that a minimum 1- 
hour fire-resistance-rated wall extends through the 
concealed space. The projecting element shall be 
separated from the building by not less than 1-hour 
fire-resistance-rated construction for a distance on 
each side of the fire wall equal to the depth of the 
projecting element. The wall is not required to 
extend under the projecting element where the 
building exterior wall is not less than 1-hour fire- 
resistance rated for a distance on each side of the 
fire wall equal to the depth of the projecting ele- 
ment, Openings within such exterior walls shall be 
protected by opening protectives having a fire pro- 
tection rating of not less than */, hour. 


о 


. For combustible horizontal projecting elements 
with concealed spaces, the fire wall need only 
extend through the concealed space to the outer 
edges of the projecting elements. The exterior wall 
behind and below the projecting element shall be 
of not less than 1-hour fire-resistance-rated con- 
struction for a distance not less than the depth of 
the projecting elements on both sides of the fire 
wall. Openings within such exterior walls shall be 
protected by opening protectives having a fire pro- 
tection rating of not less than */, hour. 


706.6 Vertical continuity. Fire walls shall extend from the 
foundation to a termination point not less than 30 inches (762 
mm) above both adjacent roofs. 


Exceptions: 


1. Stepped buildings in accordance with Section 
706.6.1. 
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2. Two-hour fire-resistance-rated walls shall be permit- 
ted to terminate at the underside of the roof sheath- 
ing, deck or slab, provided that: 


2.1. The lower roof assembly within 4 feet (1220 
mm) of the wall has not less than a 1-hour 
fire-resistance rating and the entire length 
and span of supporting elements for the rated 
roof assembly has a fire-resistance rating of 
not less than 1 hour. 


2.2. Openings in the roof shall not be located 


within 4 feet (1220 mm) of the fire wall. 


Each building shall be provided with not less 
than a Class B roof covering. 


2,3. 


3. Walls shall be permitted to terminate at the under- 
side of noncombustible roof sheathing, deck or slabs 
where both buildings are provided with not less than 
a Class B roof covering. Openings in the roof shall 
not be located within 4 feet (1220 mm) of the fire 
wall. 


4. In buildings of Types Ш, ІУ and У construction, 
walls shall be permitted to terminate at the underside 
of combustible roof sheathing or decks, provided 
that all of the following requirements are met: 


4.1. Roof openings are not less than 4 feet (1220 
mm) from the fire wail. 


4.2. The roof is covered with a minimum Class B 


roof covering. 


4.3. The roof sheathing or deck is constructed of 
fire-retardant-treated wood for a distance of 
4 feet (1220 mm) on both sides of the wall or 
the roof is protected with 5/,-inch (15.9 mm) 
Type X gypsum board directly beneath the 
underside of the roof sheathing or deck, sup- 
ported by not less than 2-inch (51 mm) nom- 
inal ledgers attached to the sides of the roof 
framing members for a distance of not less 
than 4 feet (1220 mm) on both sides of the 
fire wall. 


5. In buildings designed in accordance with Section 
510.2, fire walls located above the 3-hour horizontal 
assembly required by Section 510.2, Item 1 shall be 
permitted to extend from the top of this horizontal 
assembly. 


6. Buildings with sloped roofs in accordance with Sec- 
tion 706.6.2. 


706.6.1 Stepped buildings. Where a fire wall also serves 
as an exterior wall for a building and separates buildings 
having different roof levels, such wall shall terminate at a 
point not less than 30 inches (762 mm) above the lower 
roof level. Exterior walls above the fire wall extending 
more than 30 inches (762 mm) above the lower roof shall 
be of not less than 1-hour fire-resistance-rated construc- 
tion from both sides with openings protected by fire 
assemblies having a fire protection rating of not less than 
3/, hour. Portions of the exterior walls greater than 15 feet 
(4572 mm) above the lower roof shall be of nonfire-resis- 
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tance-rated construction unless otherwise rated 
construction is required by other provisions of this code. 


Exception: A fire wall serving as part of an exterior 
wall that separates buildings having different roof 
levels shall be permitted to terminate at the underside 
of the roof sheathing, deck or slab of the lower roof, 
provided that Items 1, 2 and 3 are met. The exterior 
wall above the fire wall is not required to be of fire- 
resistance-rated construction unless required by other 
provisions of this code. 


1. The lower roof assembly within 10 feet (3048 
mm) of the fire wall has not less than а 1-hour 
fire-resistance rating. 


2. The entire length and span of supporting ele- 
ments for the rated roof assembly shall have a 
fire-resistance rating of not less than 1 hour. 


3. Openings in the lower roof shall not be located 
within 10 feet (3048 mm) of the fire wall. 


706.6.2 Buildings with sloped roofs. Where a fire wall 
serves as an interior wall for a building, and the roof on 
one side or both sides of the fire wall slopes toward the 
fire wall at a slope greater than 2 units vertical in 12 units 
horizontal (2:12), the fire wall shall extend to a height 
equal to the height of the roof located 4 feet (1219 mm) 
from the fire wall plus 30 inches (762 mm). The extension 
of the fire wall shall be not less than 30 inches (762 mm). 


706.7 Combustible framing in fire walls. Adjacent combus- 
tible members entering into a concrete or masonry fire wall 
from opposite sides shall not have less than a 4-inch (102 
mm) distance between embedded ends. Where combustible 
members frame into hollow walls or walls of hollow units, 
hollow spaces shall be solidly filled for the full thickness of 
the wall and for a distance not less than 4 inches (102 mm) 
above, below and between the structural members, with 
noncombustible materials approved for fireblocking. 


706.8 Openings. Each opening through a fire wall shall be 
protected in accordance with Section 716 and shall not 
exceed 156 square feet (15 m?). The aggregate width of open- 
ings at any floor level shall not exceed 25 percent of the 
length of the wall. 


Exceptions: 


1. Openings are not permitted in party walls con- 
structed in accordance with Section 706.1.1. 


2. Openings shall not be limited to 156 square feet (15 
m^) where both buildings are equipped throughout 
with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1. 


706.9 Penetrations. Penetrations of fire walls shall comply 
with Section 714. 


706.10 Joints. Joints made in or between fire walls shall 
comply with Section 715. 


706.11 Ducts and air transfer openings. Ducts and air 
transfer openings shall not penetrate fire walls. 


Exception: Penetrations by ducts and air transfer openings 
of fire walls that are not on a lot line shall be allowed 
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provided that the penetrations comply with Section 717. 
The size and aggregate width of all openings shall not 
exceed the limitations of Section 706.8. 


SECTION 707 
FIRE BARRIERS 


707.1 General. Fire barriers installed as required elsewhere 
> inthis code shall comply with this section. 


707.2 Materials. Fire barriers shall be of materials permitted 
by the building type of construction. 


707.3 Fire-resistance rating. The fire-resistance rating of 
fire barriers shall comply with this section. 


707.3.1 Shaft enclosures. The fire-resistance rating of the 
fire barrier separating building areas from a shaft shall 
comply with Section 713.4. 


707.3.2 Interior exit stairway and ramp construction. 
The fire-resistance rating of the fire barrier separating 
building areas from an interior exit stairway or ramp shall 
comply with Section 1023.1. 


707.3.3 Enclosures for exit access stairways. The fire- 
resistance rating of the fire barrier separating building 
areas from an exit access stairway or ramp shall comply 
with Section 713.4. 


707.3.4 Exit passageway. The fire-resistance rating of 
the fire barrier separating building areas from an exit 
passageway shall comply with Section 1024.3. 


707.3.5 Horizontal exit. The fire-resistance rating of the 
separation between building areas connected by a horizon- 
tal exit shall comply with Section 1026.1. 


707.3.6 Atriums. The fire-resistance rating of the fire 
barrier separating atriums shall comply with Section 
404.6. 


707.3.7 Incidental uses. The fire barrier separating inci- 
dental uses from other spaces in the building shall have a 
fire-resistance rating of not less than that indicated in 
Table 509.1. 


707.3.8 Control areas. Fire barriers separating control 
areas shall have a fire-resistance rating of not less than 
that required in Section 414.2.4. 


707.3.9 Separated occupancies. Where the provisions of 
Section 508.4 are applicable, the fire barrier separating 
mixed occupancies shall have a fire-resistance rating of 
not less than that indicated in Table 508.4 based on the 
occupancies being separated. 


707.3.10 Fire areas. The fire barriers, fire walls, horizon- 
tal assemblies or combinations thereof separating a single 
occupancy into different fire areas shall have a fire-resis- 
tance rating of not less than that indicated in Table 
707.3.10. The fire barriers, fire walls, horizontal assem- 
blies or combinations thereof separating fire areas of 
mixed occupancies shall have a fire-resistance rating of 
not less than the highest value indicated in Table 707.3.10 
for the occupancies under consideration. 
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TABLE 707.3.10 
FIRE-RESISTANCE-RATING 
REQUIREMENTS FOR FIRE BARRIERS, FIRE WALLS 
OR HORIZONTAL ASSEMBLIES BETWEEN FIRE AREAS 


FIRE-RESISTANCE RATING 


F-1, H-3, S-1 3 


ABE PSALMS? 
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707.4 Exterior walls. Where exterior walls serve as a part of 
a required fire-resistance-rated shaft, or separation or enclo- 
sure for a stairway, ramp or exit passageway, such walls shall 
comply with the requirements of Section 705 for exterior 
walls and the fire-resistance-rated enclosure or separation 
requirements shall not apply. 


Exceptions: 


1. Exterior walls required to be fire-resistance rated in 
accordance with Section 1021 for exterior egress 
balconies, Section 1023.7 for interior exit stairways 
and ramps, Section 1024.8 for exit passageways and 
Section 1027.6 for exterior exit stairways and 
ramps. 


2. Exterior walls required to be fire-resistance rated in 
accordance with this code for enclosure of energy 
storage systems. 


707.5 Continuity. Fire barriers shall extend from the top of 
the foundation or floor/ceiling assembly below to the under- 
side of the floor or roof sheathing, slab or deck above and 
shall be securely attached thereto. Such fire barriers shall be 
continuous through concealed space, such as the space above 
a suspended ceiling. Joints and voids at intersections shall 
comply with Sections 707.8 and 707.9. 


Exceptions: 


1. Shaft enclosures shall be permitted to terminate at a 
top enclosure complying with Section 713.12. 


2. Interior exit stairway and ramp enclosures required 
by Section 1023 and exit access stairway and ramp 
enclosures required by Section 1019 shall be permit- 
ted to terminate at a top enclosure complying with 
Section 713.12. 


3. An exit passageway enclosure required by Section 
1024.3 that does not extend to the underside of the 
roof sheathing, slab or deck above shall be enclosed 
at the top with construction of the same fire-resis- 
tance rating as required for the exit passageway. 


707.5.1 Supporting construction. The supporting 
construction for a fire barrier shall be protected to afford 
the required fire-resistance rating of the fire barrier 
supported. Hollow vertical spaces within a fire barrier 
shall be fireblocked in accordance with Section 718.2 at 
every floor level. 


Exceptions: 


1. The maximum required fire-resistance rating 
for assemblies supporting fire barriers separat- 
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ing tank storage as provided for in Section 
415.9.1.2 shall be 2 hours, but not less than 
required by Table 601 for the building construc- 
tion type. 


2. Supporting construction for 1-hour fire barriers 
required by Table 509.1 in buildings of Types 
IIB, ШВ and VB construction is not required to 
be fire-resistance rated unless required by other 
sections of this code. 


707.6 Openings. Openings in a fire barrier shall be protected 
in accordance with Section 716. Openings shall be limited to 
a maximum aggregate width of 25 percent of the length of the 
wall, and the maximum area of any single opening shall not 
exceed 156 square feet (15 m°). Openings in enclosures for 
exit access stairways and ramps, interior exit stairways and 
ramps and exit passageways shall also comply with Sections 
1019, 1023.4 and 1024.5, respectively. 


Exceptions: 


1. Openings shall not be limited to 156 square feet 
(15 m?) where adjoining floor areas are equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 


2. Openings shall not be limited to 156 square feet 
(15 m?) or an aggregate width of 25 percent of the 
length of the wall where the opening protective is a 
fire door serving enclosures for exit access stair- 
ways and ramps, and interior exit stairways and 
ramps. 


3. Openings shall not be limited to 156 square feet 
(15 m?) or an aggregate width of 25 percent of the 
length of the wall where the opening protective has 
been tested in accordance with ASTM E119 or UL 
263 and has a minimum fire-resistance rating not 
less than the fire-resistance rating of the wall. 


4. Fire window assemblies permitted in atrium separa- 
tion walls shall not be limited to a maximum aggre- 
gate width of 25 percent of the length of the wall. 


5. Openings shall not be limited to 156 square feet 
(15 m?) or an aggregate width of 25 percent of the 
length of the wall where the opening protective is a 
fire door assembly in a fire barrier separating an 
enclosure for exit access stairways and ramps, and 
interior exit stairways and ramps from an exit pas- 
sageway in accordance with Section 1023.3.1. 


707.7 Penetrations. Penetrations of fire barriers shall 
comply with Section 714. 


707.7.1 Prohibited penetrations. Penetrations into enclo- 
sures for exit access stairways and ramps, interior exit 
stairways and ramps, and exit passageways shall be 
allowed only where permitted by Sections 1019, 1023.5 
and 1024.6, respectively. 


707.8 Joints. Joints made in or between fire barriers, and 
joints made at the intersection of fire barriers with underside 
of a fire-resistance-rated floor or roof sheathing, slab or deck 
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above, and the exterior vertical wall intersection shall comply 
with Section 715. 


707.9 Voids at intersections. The voids created at the inter- 
section of a fire barrier and a nonfire-resistance-rated roof 
assembly or a nonfire-resistance-rated exterior wall assembly 
shall be filled. An approved material or system shall be used 
to fill the void, and shall be securely installed in or on the 
intersection for its entire length so as not to dislodge, loosen 
or otherwise impair its ability to accommodate expected 
building movements and to retard the passage of fire and hot 
gases. 


707.10 Ducts and air transfer openings. Penetrations in a 
fire barrier by ducts and air transfer openings shall comply 
with Section 717. 


SECTION 708 
FIRE PARTITIONS 


708.1 General. The following wall assemblies shall comply 
with this section: 


1. Separation walls as required by Section 420.2 for 
Group I-1 and Group R occupancies. 


2. Walls separating tenant spaces in covered and open 
mall buildings as required by Section 402.4.2.1. 


3. Corridor walls as required by Section 1020.3. 


4. Enclosed elevator lobby separation as required by Sec- 
tion 3006.3. 


5. Egress balconies as required by Section 1021.2 


6. Walls separating ambulatory care facilities from adja- 
cent spaces, corridors or tenants as required by Section 
422. 


7. Walls separating dwelling and sleeping units in Groups 
R-1 and R-2 in accordance with Sections 907.2.8.1 and 
907.2.9.1. 


8. Vestibules in accordance with Section 1028.2. 


708.2 Materials. The walls shall be of materials permitted by 
the building type of construction. 


708.3 Fire-resistance rating. Fire partitions shall have a 
fire-resistance rating of not less than 1 hour. 


Exceptions: 


1. Corridor walls permitted to have а '/,-hour fire- 
resistance rating by Table 1020.2. 


2. Dwelling unit and sleeping unit separations in build- 
ings of Types IIB, IIIB and VB construction shall 
have fire-resistance ratings of not less than '/, hour 
in buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1. 


708.4 Continuity. Fire partitions shall extend from the top of 
the foundation or floor/ceiling assembly below and be 
securely attached to one of the following: 


1. The underside of the floor or roof sheathing, deck or 
slab above. 
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2. The underside of a floor/ceiling or roof/ceiling assem- 
bly having a fire-resistance rating that is not less than 
the fire-resistance rating of the fire partition. 


Exceptions: 


1. Fire partitions shall not be required to extend into a 
crawl space below where the floor above the crawl 
space has a minimum 1-ћоџг fire-resistance rating. 


2. Fire partitions serving as a corridor wall shall not 
be required to extend above the lower membrane of 
a corridor ceiling provided that the corridor ceiling 
membrane is equivalent to corridor wall membrane, 
and either of the following conditions is met: 


2.1. The room-side membrane of the corridor 
wall extends to the underside of the floor or 
roof sheathing, deck or slab of a fire-resis- 
tance-rated floor or roof above. 


2.2. The building is equipped with an automatic 
sprinkler system installed throughout in 
accordance with Section 903.3.1.1 ог 
903.3.1.2, including automatic sprinklers 
installed in the space between the top of the 
fire partition and underside of the floor or 
roof sheathing, deck or slab above. 


3. Fire partitions serving as a corridor wall shall be 
permitted to terminate at the upper membrane of the 
corridor ceiling assembly where the corridor ceiling 
is constructed as required for the corridor wall. 


4. Fire partitions separating tenant spaces in a covered 
or open тай building complying with Section 
402.4.2.1 shall not be required to extend above the 
underside of a ceiling. Such ceiling shall not be 
required to be part of a fire-resistance-rated assem- 
bly, and the attic or space above the ceiling at tenant 
separation walls shall not be required to be subdi- 
vided by fire partitions. 


708.4.1 Supporting construction. The supporting 
construction for a fire partition shall have a fire-resistance 
rating that is equal to or greater than the required fire- 
resistance rating of the supported fire partition. 


Exception: In buildings of Types IIB, IIIB and VB 
construction, the supporting construction requirement 
shall not apply to fire partitions separating tenant 
spaces in covered and open mall buildings, fire parti- 
tions separating dwelling units, fire partitions separat- 
ing sleeping units, fire partitions serving as corridor 
walls, fire partitions separating ambulatory care facil- 
ities from adjacent spaces or corridors, fire partitions 
separating dwelling and sleeping units from Group R- 
1 and R-2 occupancies and fire partitions separating 
vestibules from the /evel of exit discharge. 


708.4.2 Fireblocks and draftstops in combustible 
construction. In combustible construction where fire 
partitions do not extend to the underside of the floor or 
roof sheathing, deck or slab above, the space above and 
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along the line of the fire partition shall be provided with 
one of the following: 


1. Fireblocking up to the underside of the floor or roof 
sheathing, deck or slab above using materials com- 
plying with Section 718.2.1. 


2. Draftstopping up to the underside of the floor or roof 
sheathing, deck or slab above using materials com- 
plying with Section 718.3.1 for floors or Section 
718.4.1 for attics. 


Exceptions: 


1. Buildings equipped with an automatic sprinkler 
system installed throughout in accordance with 
Section 903.3.1.1, or in accordance with Section 
903.3.1.2 provided that protection is provided in 
the space between the top of the fire partition and 
underside of the floor or roof sheathing, deck or 
slab above as required for systems complying 
with Section 903.3.1.1. 


2. Where corridor walls provide a sleeping unit or 
dwelling unit separation, draftstopping shall only 
be required above one of the corridor walls. 


3. In Group R-2 occupancies with fewer than four 
dwelling units, fireblocking and draftstopping 
shall not be required. 


4. In Group R-2 occupancies up to and including 
four stories in height in buildings not exceeding 
60 feet (18 288 mm) in height above grade plane, 
the attic space shall be subdivided by drafistops 
into areas not exceeding 3,000 square feet (279 
m?) or above every two dwelling units, whichever 
is smaller. 


5. In Group R-3 occupancies with fewer than three 
dwelling units, fireblocking and draftstopping 
shall not be required in floor assemblies. 


708.5 Exterior walls. Where exterior walls serve as a part of 
a required fire-resistance-rated separation, such walls shall 
comply with the requirements of Section 705 for exterior 
walls, and the fire-resistance-rated separation requirements 
shall not apply. 


Exception: Exterior walls required to be fire-resistance 
rated in accordance with Section 1021.2 for exterior egress 
balconies, Section 1023.7 for interior exit stairways and 
ramps and Section 1027.6 for exterior exit stairways and 
ramps. 


708.6 Openings. Openings in a fire partition shall be 
protected in accordance with Section 716. 


708.7 Penetrations. Penetrations of fire partitions shall 
comply with Section 714. 


708.8 Joints. Joints made in or between fire partitions shall 
comply with Section 715. 


708.9 Ducts and air transfer openings. Penetrations in a fire 
partition by ducts and air transfer openings shall comply with 
Section 717. 
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SECTION 709 
SMOKE BARRIERS 


709.1 General. Vertical and horizontal smoke barriers shall 
comply with this section. 


709.2 Materials. Smoke barriers shall be of materials permit- 
ted by the building type of construction. 


709.3 Fire-resistance rating. А 1-hour fire-resistance rating 
is required for smoke barriers. 


Exception: Smoke barriers constructed of minimum 0.10- 
inch-thick (2.5 mm) steel in Group I-3 buildings. 


709.4 Continuity. Smoke barriers shall form an effective 
membrane continuous from the top of the foundation or 
floor/ceiling assembly below to the underside of the floor or 
roof sheathing, deck or slab above, including continuity 
through concealed spaces, such as those found above 
suspended ceilings, and interstitial structural and mechanical 
spaces. The supporting construction shall be protected to 
afford the required fire-resistance rating of the wall or floor 
supported in buildings of other than Type IIB, IIIB or VB 
construction. Smoke-barrier walls used to separate smoke 
compartments shall comply with Section 709.4.1. Smoke- 
barrier walls used to enclose areas of refuge in accordance 
with Section 1009.6.4 or to enclose elevator lobbies in accor- 
dance with Section 405.4.3, 3007.6.2, or 3008.6.2 shall 
comply with Section 709.4.2. 


Exception: Smoke-barrier walls are not required in inter- 
stitial spaces where such spaces are designed and 
constructed with ceilings or exterior walls that provide 
resistance to the passage of fire and smoke equivalent to 
that provided by the smoke-barrier walls. 


709.4.1 Smoke-barrier assemblies separating smoke 
compartments. Smoke-barrier assemblies used to sepa- 
rate smoke compartments shall form ап effective 
membrane enclosure that is continuous from an outside 
wall or smoke barrier wall to an outside wall or another 
smoke barrier wall and to the horizontal assemblies. 


709.4.2 Smoke-barrier walls enclosing areas of refuge 
or elevator lobbies. Smoke-barrier walls used to enclose 
areas of refuge in accordance with Section 1009.6.4, or to 
enclose elevator lobbies in accordance with Section 
405.4.3, 3007.6.2, or 3008.6.2, shall form an effective 
membrane enclosure that terminates at a fire barrier wall 
having a level of fire protection rating not less than 1 
hour, another smoke barrier wall or an outside wall. A 
smoke and draft control door assembly as specified in 
Section 716.2.2.1.1 shall not be required at each elevator 
hoistway door opening or at each exit doorway between an 
area of refuge and the exit enclosure. 


709.5 Openings. Openings in a smoke barrier shall be 
protected in accordance with Section 716. 


Exceptions: 


1. In Group 1-1, Condition 2, Group 1-2 and ambula- 
tory care facilities, where a pair of opposite-swing- 
ing doors are installed across a corridor in 
accordance with Section 709.5.1, the doors shall not 
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be required to be protected in accordance with Sec- 
tion 716. The doors shall be close fitting within 
operational tolerances, and shall not have a center 
mullion or undercuts in excess of */, inch (19.1 mm), 
louvers or grilles. The doors shall have head and 
jamb stops, and astragals or rabbets at meeting 
edges. Where permitted by the door manufacturer's 
listing, positive-latching devices are not required. 
Factory-applied or field-applied protective plates are 
not required to be labeled. 


2. In Group I-1, Condition 2, Group I-2 and ambula- 
tory care facilities, special purpose horizontal slid- 
ing, accordion or folding doors installed in 
accordance with Section 1010.3.3 and protected in 
accordance with Section 716. 


709.5.1 Group I-2 and ambulatory care facilities. In 
Group I-2 and ambulatory care facilities, where doors 
protecting openings in smoke barriers are installed across 
a corridor and have hold-open devices, the doors shall be 
automatic-closing in accordance with Section 716.2.6.6. 
Such doors shall have a vision panel with fire-protection- 
rated glazing materials in fire-protection-rated frames, the 
area of which shall not exceed that tested. 


709.6 Penetrations. Penetrations of smoke barriers shall 
comply with Section 714. 


709.7 Joints. Joints made in or between smoke barriers shall 
comply with Section 715. 


709.8 Ducts and air transfer openings. Penetrations in a 
smoke barrier by ducts and air transfer openings shall comply 
with Section 717. 


SECTION 710 
SMOKE PARTITIONS 


710.1 General. Smoke partitions installed as required else- 
where in the code shall comply with this section. 


710.2 Materials. The walls shall be of materials permitted by 
the building type of construction. 


710.3 Fire-resistance rating. Unless required elsewhere in 
the code, smoke partitions are not required to have a fire- 
resistance rating. 


710.4 Continuity. Smoke partitions shall extend from the top 
of the foundation or floor below to the underside of the floor 
or roof sheathing, deck or slab above or to the underside of 
the ceiling above where the ceiling membrane is constructed 
to limit the transfer of smoke. 


710.5 Openings. Openings in smoke partitions shall comply 
with Sections 710.5.1 through 710.5.3. 


710.5.1 Windows. Windows in smoke partitions shall be 
sealed to resist the free passage of smoke or be automatic- 
closing upon detection of smoke. 


710.5.2 Doors. Doors in smoke partitions shall comply 
with Sections 710.5.2.1 through 710.5.2.3. 
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710.5.2.1 Louvers. Doors in smoke partitions shall not 
include louvers. 


Exception: Where permitted in accordance with 
Section 407.3.1.1. 


710.5.2.2 Smoke and draft control doors. Where 
required elsewhere in the code, doors in smoke parti- 
tions shall meet the requirements for a smoke and 
draft control door assembly tested in accordance with 
UL 1784. The air leakage rate of the door assembly 
shall not exceed 3.0 cubic feet per minute per square 
foot [0.015424 m?/(s x m?)] of door opening at 0.10 
inch (24.9 Pa) of water for both the ambient tempera- 
ture test and the elevated temperature exposure test. 
Installation of smoke doors shall be in accordance 
with NFPA 105. 


710.5.2.2.1 Smoke and draft control door labeling. 
Smoke and draft control doors complying only with 
UL 1784 shall be permitted to show the letter “S” on 
the manufacturer's labeling. 


710.5.2.3 Self- or automatic-closing doors. Where 
required elsewhere in the code, doors in smoke parti- 
tions shall be self- or automatic-closing by smoke 
detection in accordance with Section 716.2.6.6. 


710.5.3 Pass-through openings in Group I-2, Condition 
2. Where pass-through openings are provided in smoke 
partitions in Group I-2, Condition 2 occupancies, such 
openings shall comply with the following: 


1. The smoke compartment in which the pass-through 
openings occur does not contain a patient care suite 
or sleeping room. 


2. Pass-through openings are installed in a wall, door 
or vision panel that is not required to have a fire- 
resistance rating. 


3. The top of the pass-through opening is located a 
maximum of 48 inches (1219 mm) above the floor. 


4. The aggregate area of all such pass-through open- 
ings within a single room shall not exceed 80 square 
inches (0.05 m?). 


710.6 Penetrations. The space around penetrating items shall 
be filled with an approved material to limit the free passage 
of smoke. 


710.7 Joints. Joints shall be filled with an approved material 
to limit the free passage of smoke. 


710.8 Ducts and air transfer openings. The space around a 
duct penetrating a smoke partition shall be filled with an 
approved material to limit the free passage of smoke. Air 
transfer openings in smoke partitions shall be provided with a 
smoke damper complying with Section 717.3.2.2. 


Exception: Where the installation of a smoke damper will 
interfere with the operation of a required smoke control 
system in accordance with Section 909, approved alterna- 
tive protection shall be utilized. 
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SECTION 711 
FLOOR AND ROOF ASSEMBLIES 


711.1 General. Horizontal assemblies shall comply with 
Section 711.2. Nonfire-resistance-rated floor and roof assem- 
blies shall comply with Section 711.3. 


711.2 Horizontal assemblies. Horizontal assemblies shall 
comply with Sections 711.2.1 through 711.2.6. 


711.2.1 Materials. Assemblies shall be of materials 
permitted by the building type of construction. 


711.2.2 Continuity. Assemblies shall be continuous with- 
out vertical openings, except as permitted by this section 
and Section 712. 


711.2.3 Supporting construction. The supporting 
construction shall be protected to afford the required fire- 
resistance rating of the horizontal assembly supported. 


Exception: In buildings of Type ПВ, ШВ or VB 
construction, the construction supporting the horizontal 
assembly is not required to be fire-resistance rated at 
the following: 


1. Horizontal assemblies at the separations of inci- 
dental uses as specified by Table 509.1 provided 
that the required fire-resistance rating does not 
exceed 1 hour. 


2. Horizontal assemblies at the separations of dwell- 
ing units and sleeping units as required by Sec- 
tion 420.3. 


3. Horizontal assemblies at smoke barriers con- 
structed in accordance with Section 709. 


711.2.4 Fire-resistance rating. The fire-resistance rating 
of horizontal assemblies shall comply with Sections 
711.2.4.1 through 711.2.4.6 but shall be not less than that 
required by the building type of construction. 


Exception: See Table 601, Notes h and i, for concrete 
floor and roof two-way slabs having direct connections 
to the columns. 


711.2.4.1 Separating mixed occupancies. Where the 
horizontal assembly separates mixed occupancies, the 
assembly shall have a fire-resistance rating of not less 
than that required by Section 508.4 based on the occu- 
pancies being separated. 


711.2.4.2 Separating fire areas. Where the horizontal 
assembly separates a single occupancy into different 
fire areas, the assembly shall have a fire-resistance 
rating of not less than that required by Section 
707.3.10. 


711.2.4.3 Dwelling units and sleeping units. Horizon- 
tal assemblies serving as dwelling or sleeping unit 
separations in accordance with Section 420.3 shall be 
not less than 1-hour fire-resistance-rated construction. 


Exception: Horizontal assemblies separating 
dwelling units and sleeping units shall be not less 
than '/,-hour fire-resistance-rated construction in a 
building of Types IIB, ШВ and VB construction, 
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where the building is equipped throughout with an 
automatic sprinkler system in accordance with Sec- 
tion 903.3.1.1. 


711.2.4.4 Separating smoke compartments. Where 
the horizontal assembly is required to be a smoke 
barrier, the assembly shall comply with Section 709. 


711.2.4.5 Separating incidental uses. Where the kori- 
zontal assembly separates incidental uses from the 
remainder of the building, the assembly shall have a 
fire-resistance rating of not less than that required by 
Section 509. 


711.2.4.6 Other separations. Where a horizontal 
assembly is required by other sections of this code, the 
assembly shall have a fire-resistance rating of not less 
than that required by that section. 


711.2.5 Ceiling panels. Where the weight of lay-in ceiling 
panels, used as part of fire-resistance-rated floor/ceiling or 
roof/ceiling assemblies, is not adequate to resist an upward 
force of 1 pound per square foot (48 Pa), wire or other 
approved devices shall be installed above the panels to 
prevent vertical displacement under such upward force. 


711.2.6 Unusable space. In 1-hour fire-resistance-rated 
floor/ceiling assemblies, the ceiling membrane is not 
required to be installed over unusable crawl spaces. In 1- 
hour fire-resistance-rated roof assemblies, the floor 
membrane is not required to be installed where unusable 
attic space occurs above. 


711.3 Nonfire-resistance-rated floor and roof assemblies. 
Nonfire-resistance-rated floor, floor/ceiling, roof and 
roof/ceiling assemblies shall comply with Sections 711.3.1 
and 711.3.2. 


711.3.1 Materials. Assemblies shall be of materials 
permitted by the building type of construction. 


711.3.2 Continuity. Assemblies shall be continuous with- 
out vertical openings, except as permitted by Section 712. 


SECTION 712 
VERTICAL OPENINGS 


712.1 General. Each vertical opening shall comply in accor- 
dance with one of the protection methods in Sections 712.1.1 
through 712.1.16. 


712.1.1 Shaft enclosures. Vertical openings contained 
entirely within a shaft enclosure complying with Section 
713 shall be permitted. 


712.1.2 Individual dwelling unit. Unconcealed vertical 
openings totally within an individual residential dwelling 
unit and connecting four stories or less shall be permitted. 


712.1.3 Escalator openings. Where а building is 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, vertical openings for 
escalators shall be permitted where protected in accor- 
dance with Section 712.1.3.1 or 712.1.3.2. 


712.1.3.1 Opening size. Protection by a draft curtain 
and closely spaced sprinklers in accordance with NFPA 
13 shall be permitted where the area of the vertical 
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opening between stories does not exceed twice the 
horizontal projected area of the escalator. In other than 
Groups B and M, this application is limited to openings 
that do not connect more than four stories. 


712.1.3.2 Automatic shutters. Protection of the verti- 
cal opening by approved shutters at every penetrated 
floor shall be permitted in accordance with this section. 
The shutters shall be of noncombustible construction 
and have a fire-resistance rating of not less than 1.5 
hours. The shutter shall be so constructed as to close 
immediately upon the actuation of a smoke detector 
installed in accordance with Section 907.3.1 and shall 
completely shut off the well opening. Escalators shall 
cease operation when the shutter begins to close. The 
shutter shall operate at a speed of not more than 30 feet 
per minute (152.4 mm/s) and shall be equipped with a 
sensitive leading edge to arrest its progress where in 
contact with any obstacle, and to continue its progress 
on release therefrom. 


712.1.4 Penetrations. Penetrations, concealed and uncon- 
cealed, shall be permitted where protected in accordance 
with Section 714. 


712.1.5 Joints. Joints shall be permitted where complying 
with Section 712.1.5.1 or 712.1.5.2, as applicable. 


712.1.5.1 Joints in or between horizontal assemblies. 
Joints made in or between horizontal assemblies shall 
comply with Section 715. The void created at the inter- 
section of a floor/ceiling assembly and an exterior 
curtain wall assembly shall be permitted where 
protected in accordance with Section 715.4. 


712.1.5.2 Joints in or between nonfire-resistance-rated 
floor assemblies. Joints in or between floor assemblies 
without a required fire-resistance rating shall be permit- 
ted where they comply with one of the following: 


1. The joint shall be concealed within the cavity of a 
wall. 


2. The joint shall be located above a ceiling. 


3. The joint shall be sealed, treated or covered with 
an approved material or system to resist the free 
passage of flame and the products of combustion. 


Exception: Joints meeting one of the exceptions 
specified in Section 715,3. 


712.1.6 Ducts and air transfer openings. Penetrations by 
ducts and air transfer openings shall be protected in accor- 
dance with Section 717. Grease ducts shall be protected in 
accordance with the Mechanical Code. 


712.1.7 Atriums. Atriums complying with Section 404 
that connect two or more stories in Group I-2 or I-3 occu- 
pancies or three or more stories in other occupancies shall 
be permitted. 
Exceptions: 
1. Atriums shall not be permitted within Group H 
occupancies. 


2. Balconies or stories within Groups A-1, A-4 and 
A-5 and mezzanines that comply with Section 
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505 shall not be considered a story as it applies to 
this section 


712.1.8 Masonry chimney. Approved vertical openings 
for masonry chimneys shall be permitted where the annu- 
lar space is fireblocked at each floor level in accordance 
with Section 718.2.5. 


712.1.9 Two-story openings. In other than Groups I-2 and 
I-3, a vertical opening that is not used as one of the appli- 
cations specified in this section shall be permitted if the 
opening complies with all of the following items: 


1. Does not connect more than two stories. 


2. Does not penetrate a horizontal assembly that sepa- 
rates fire areas or smoke barriers that separate 
smoke compartments. 


3. Is not concealed within the construction of a wall or 
a floor/ceiling assembly. 


4. Is not open to a corridor in Group I and В оссирап- 
cies. 


5. Is not open to a corridor on nonsprinklered floors. 


6. Is separated from floor openings and air transfer 
openings serving other floors by construction con- 
forming to required shaft enclosures. 


712.1.10 Parking garages. Vertical openings in parking 
garages for automobile ramps, elevators and duct systems 
shall comply with Section 712.1.10.1, 712.1.10.2 or 
712.1.10.3, as applicable. 


712.1.10.1 Automobile ramps. Vertical openings for 
automobile ramps in parking garages shall be permitted 
where constructed in accordance with Sections 406.5 
and 406.6. 


712.1.10.2 Elevators. Vertical openings for elevator 
hoistways in parking garages that serve only the park- 
ing garage, and complying with Sections 406.5 and 
406.6, respectively, shall be permitted. 


712.1.10.3 Duct systems. Vertical openings for 
mechanical exhaust or supply duct systems in parking 
garages complying with Sections 406.5 and 406.6, 
respectively, shall be permitted to be unenclosed where 
such duct system is contained within and serves only 
the parking garage. 


712.1.11 Mezzanine. Vertical openings between а mezza- 
nine complying with Section 505 and the floor below shall 
be permitted. 


712.1.12 Exit access stairways and ramps. Vertical 
openings containing exit access stairways or ramps in 
accordance with Section 1019 shall be permitted. 


712.1.13 Openings. Vertical openings for floor fire doors 
and access doors shall be permitted where protected by 
Section 712.1.13.1 or 712.1.13.2. 


712.1.13.1 Horizontal fire door assemblies. Horizon- 
tal fire door assemblies used to protect openings in fire- 
resistance-rated horizontal assemblies shall be tested in 
accordance with NFPA 288, and shall achieve a fire- 
resistance rating not less than the assembly being pene- 


trated. Horizontal fire door assemblies shall be labeled 
by an approved agency. The /abel shall be permanently 
affixed and shall specify the manufacturer, the test stan- 
dard and the fire-resistance rating. 


712.1.13.2 Access doors. Access doors shall be permit- 
ted in ceilings of fire-resistance-rated floor/ceiling and 
roof/ceiling assemblies, provided that such doors are 
tested in accordance with ASTM E119 or UL 263 as 
horizontal assemblies and labeled by an approved 
agency for such purpose. 


712.1.14 Group I-3. In Group I-3 occupancies, vertical 
openings shall be permitted in accordance with Section 
408.5. 


712.115 Skylights. Skylights and other penetrations 
through a fire-resistance-rated roof deck or slab are 
permitted to be unprotected, provided that the structural 
integrity of the fire-resistance-rated roof assembly is main- 
tained. Unprotected skylights shall not be permitted in roof 
assemblies required to be fire-resistance rated in accor- 
dance with Section 705.8.6. The supporting construction 
shall be protected to afford the required fire-resistance 
rating of the horizontal assembly supported. 


712.1.16 Openings otherwise permitted. Vertical open- 
ings shall be permitted where allowed by other sections of 
this code. 


SECTION 713 
SHAFT ENCLOSURES 


713.1 General. The provisions of this section shall apply to 
shafts required to protect openings and penetrations through 
floor/ceiling and roof/ceiling assemblies. /nterior exit stair- 
ways and ramps shall be enclosed in accordance with Section 
1023. 


713.2 Construction. Shaft enclosures shall be constructed as 
fire barriers in accordance with Section 707 or horizontal 
assemblies in accordance with Section 711, or both. 


713.3 Materials. Shafi enclosures shall be of materials 
permitted by the building type of construction. 


713.4 Fire-resistance rating. Shaft enclosures shall have a 
fire-resistance rating of not less than 2 hours where connect- 
ing four stories or more, and not less than 1 hour where 
connecting less than four s/ories. The number of stories 
connected by the shaft enclosure shall include any basements 
but not any mezzanines. Shaft enclosures shall have a fire- 
resistance rating not less than the floor assembly penetrated, 
but need not exceed 2 hours. Shaft enclosures shall meet the 
requirements of Section 703.2.1.1. 


713.5 Continuity. Shafi enclosures shall be constructed as 
fire barriers in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or 
both, and shall have continuity in accordance with Section 
707.5 for fire barriers or Section 711.2.2 for horizontal 
assemblies, as applicable. 


713.6 Exterior walls. Where exterior walls serve as a part of 
a required shaft enclosure, such walls shall comply with the 
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requirements of Section 705 for exterior walls and the fire- 
resistance-rated enclosure requirements shall not apply. 


Exception: Exterior walls required to be fire-resistance 
rated in accordance with Section 1021.2 for exterior egress 
balconies, Section 1023.7 for interior exit stairways and 
ramps and Section 1027.6 for exterior exit stairways and 
ramps. 


713.7 Openings. Openings in a shaft enclosure shall be 
protected in accordance with Section 716 as required for fire 
barriers. Doors shall be self- or automatic-closing by smoke 
detection in accordance with Section 716.2.6.6. 


713.7.1 Prohibited openings. Openings other than those 
necessary for the purpose of the shaft shall not be permit- 
ted in shaft enclosures. 


713.8 Penetrations. Penetrations in a shaft enclosure shall be 
protected in accordance with Section 714 as required for fire 
barriers. Structural elements, such as beams or joists, where 
protected in accordance with Section 714 shall be permitted 
to penetrate a shaft enclosure. 


713.8.1 Prohibited penetrations. Penetrations other than 
those necessary for the purpose of the shaft shall not be 
permitted in shaft enclosures. 


Exception: Membrane penetrations shall be permitted 
on the outside of shaft enclosures. Such penetrations 
shall be protected in accordance with Section 714.4.2. 


713.9 Joints. Joints in a shaft enclosure shall comply with 
Section 715. 


713.10 Duct and air transfer openings. Penetrations of a 
shaft enclosure by ducts and air transfer openings shall 
comply with Section 717. 


713.11 Enclosure at the bottom. Shafts that do not extend to 
the bottom of the building or structure shall comply with one 
of the following: 


1. Be enclosed at the lowest level with construction of the 
same fire-resistance rating as the lowest floor through 
which the shaft passes, but not less than the rating 
required for the shaft enclosure. 


2. Terminate in a room having a use related to the purpose 
of the shaft. The room shall be separated from the 
remainder of the building by fire barriers constructed 
in accordance with Section 707 or horizontal assem- 
blies constructed in accordance with Section 711, or 
both. The fire-resistance rating and opening protectives 
shall be not less than the protection required for the 
shaft enclosure. 


3. Be protected by approved fire dampers installed in 
accordance with their listing at the /owest floor level 
within the shaft enclosure. 


Exceptions: 


1. The fire-resistance-rated room separation is not 
required, provided that the only openings in or pene- 
trations of the shaft enclosure to the interior of the 
building occur at the bottom. The bottom of the shaft 
shall be closed off around the penetrating items with 
materials permitted by Section 718.3.1 for draftstop- 
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ping, or the room shall be provided with an 
approved automatic sprinkler system. 


2. A shaft enclosure containing a waste or linen chute 
shall not be used for any other purpose and shall dis- 
charge in a room protected in accordance with Sec- 
tion 713.13.4. 


3. The fire-resistance-rated room separation and the 
protection at the bottom of the shaft are not required 
provided that there are no combustibles in the shaft 
and there are no openings or other penetrations 
through the shaft enclosure to the interior of the 
building. 


713.12 Enclosure at top. The top of shaft enclosures shall 
comply with one of the following: 


1. Extend to the underside of the roof sheathing, deck or 
slab of the building, and the roof assembly shall comply 
with the requirements for the type of construction as 
specified in Table 601. 


2. Terminate below the roof assembly and be enclosed at 
the top with construction of the same fire-resistance 
rating as the topmost floor penetrated by the shaft, but 
not less than the fire-resistance rating required for the 
shaft enclosure. 


3. Extend past the roof assembly and comply with the 
requirements of Section 1511. 


713.12.1 Penthouse mechanical rooms. А fire/smoke 
damper shall not be required at the penetration of the roof- 
top structure where shaft enclosures extend up through the 
roof assembly into a rooftop structure conforming to 
Section 1511. Ductwork in the shaft shall be connected 
directly to HVAC equipment. 


713.13 Waste, recycling and linen chutes and incinerator 
rooms. Waste, recycling and linen chutes shall comply with 
the provisions of NFPA 82, Chapter 6 and shall meet the 
requirements of Sections 712 and 713.13.1 through 713.13.6. 
Incinerator rooms shall meet the provisions of Sections 
713.13.4 and 713.13.5. 


Exception: Chutes serving and contained within a single 
dwelling unit. 


713.13.1 Waste, recycling and linen chute enclosures. A 
shaft enclosure containing a recycling, waste or linen 
chute shall not be used for any other purpose and shall be 
enclosed in accordance with Section 713.4. A shaft enclo- 
sure shall be permitted to contain recycling and waste 
chutes. Openings into the shaft, from access rooms and 
discharge rooms, shall be protected in accordance with 
this section and Section 716. Openings into chutes shall 
not be located in corridors. Doors into chutes shall be se/f- 
closing. Discharge doors shall be self-or automatic-closing 
upon the actuation of a smoke detector in accordance with 
Section 716.2.6.6, except that heat-activated closing 
devices shall be permitted between the shaft and the 
discharge room. 


713.13.2 Materials. A shaft enclosure containing a waste, 
recycling, or linen chute shall be constructed of materials 
as permitted by the building type of construction. 
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713.13.3 Chute access rooms. Access openings for waste, 
recycling or linen chutes shall be located in rooms or 
compartments enclosed by not less than 1-hour fire barri- 
ers constructed in accordance with Section 707 or 
horizontal assemblies constructed in accordance with 
Section 711, or both. Openings into the access rooms shall 
be protected by opening protectives having a fire protec- 
tion rating of not less than */, hour. Doors shall be self- or 
automatic-closing upon the detection of smoke in accor- 
dance with Section 716.2.6.6. The room or compartment 
shall be configured to allow the access door to the room or 
compartment to close and latch with the access panel to 
the chute in any position. 


713.13.4 Chute discharge room. Waste, recycling or 
linen chutes shall discharge into an enclosed room sepa- 
rated by fire barriers with a fire-resistance rating not less 
than the required fire rating of the shaft enclosure and 
constructed in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or 
both. Openings into the discharge room from the remain- 
der of the building shall be protected by opening 
protectives having a fire protection rating equal to the 
protection required for the shaft enclosure. Doors shall be 
self- or automatic-closing upon the detection of smoke in 
accordance with Section 716.2.6.6. Waste chutes shall not 
terminate in an incinerator room. Waste and linen rooms 
that are not provided with chutes need only comply with 
Table 509.1. 


713.13.5 Incinerator room. 
comply with Table 509.1. 


713.13.6 Automatic sprinkler system. An approved 
automatic sprinkler system shall be installed in accordance 
with Section 903.2.11.2. 


713.14 Elevator, dumbwaiter and other hoistways. Eleva- 
tor, dumbwaiter and other hoistway enclosures shall be 
constructed in accordance with Sections 712 and 713, and 
Chapter 30. 


Incinerator rooms shall 


SECTION 714 
PENETRATIONS 


714.1 Scope. The provisions of this section shall govern the 
materials and methods of construction used to protect 
through penetrations and membrane penetrations of hori- 
zontal assemblies and fire-resistance-rated wall assemblies. 


714.1.1 Ducts and air transfer openings. Penetrations 
of fire-resistance-rated walls by ducts that are not 
protected with dampers shall comply with Sections 714.3 
through 714.4.3. Penetrations of horizontal assemblies 
not protected with a shaft as permitted by Section 717.6, 
and not required to be protected with fire dampers by 
other sections of this code, shall comply with Sections 
714.5 through 714.6.2. Ducts and air transfer openings 
that are protected with dampers shall comply with 
Section 717. 


714.2 Installation. A listed penetration firestop system shall 
be installed in accordance with the manufacturer's installa- 
tion instructions and the listing criteria. 


714.3 Installation details. Where sleeves are used, they shall 
be securely fastened to the assembly penetrated. The space 
between the item contained in the sleeve and the sleeve itself 
and any space between the sleeve and the assembly pene- 
trated shall be protected in accordance with this section. 
Insulation and coverings on or in the penetrating item shall 
not penetrate the assembly unless the specific material used 
has been tested as part of the assembly in accordance with 
this section. 


714.4 Fire-resistance-rated walls. Penetrations into or 
through fire walls, fire barriers, smoke barrier walls and fire 
partitions shall comply with Sections 714.4.1 through 
714.4.3. Penetrations in smoke barrier walls shall also 
comply with Section 714.5.4. 


714.4.1 Through penetrations. Through penetrations of 
fire-resistance-rated walls shall comply with Section 
714.4.1.1 or 714.4.1.2. 


Exception: Where the penetrating items are steel, 
ferrous or copper pipes, tubes or conduits, the annular 
space between the penetrating item and the fire-resis- 
tance-rated wall is permitted to be protected by either 
of the following measures: 


1. In concrete or masonry walls where the penetrat- 
ing item is a maximum 6-inch (152 mm) nominal 
diameter and the area of the opening through the 
wall does not exceed 144 square inches (0.0929 
m°), concrete, grout or mortar is permitted where 
installed the full thickness of the wall or the 
thickness required to maintain the fire-resistance 
rating. 


2. The material used to fill the annular space shall 
prevent the passage of flame and hot gases suffi- 
cient to ignite cotton waste when subjected to 
ASTM E119 or UL 263 time-temperature fire 
conditions under a minimum positive pressure 
differential of 0.01 inch (2.49 Pa) of water at the 
location of the penetration for the time period 
equivalent to the fire-resistance rating of the con- 
struction penetrated. 


714.4.1.1 Fire-resistance-rated assemblies. Through 
penetrations shall be protected using systems installed 
as tested in the approved fire-resistance-rated 
assembly. 


714.4.1.2 Through-penetration firestop system. 
Through penetrations shall be protected by an 
approved penetration firestop system installed as tested 
in accordance with ASTM E814 or UL 1479, with a 
minimum positive pressure differential of 0.01 inch 
(2.49 Pa) of water and shall have an F rating of not less 
than the required fire-resistance rating of the wall 
penetrated. 
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714.4. Membrane penetrations. Membrane penetra- 
tions shall comply with Section 714.4.1. Where walls or 
partitions are required to have a fire-resistance rating, 
recessed fixtures shall be installed such that the required 
fire resistance will not be reduced. 


Exceptions: 


1. Membrane penetrations of maximum 2-hour fire- 
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4. Membrane penetrations by boxes other than elec- 


trical boxes, provided that such penetrating items 
and the annular space between the wall mem- 
brane and the box, are protected by an approved 
membrane penetration firestop system installed 
as tested in accordance with ASTM E814 or UL 
1479, with a minimum positive pressure differen- 
tial of 0.01 inch (2.49 Pa) of water, and shall have 


resistance-rated walls and partitions by steel elec- 
trical boxes that do not exceed 16 square inches 
(0.0 103 m?) in area, provided that the aggregate 
area of the openings through the membrane does 
not exceed 100 square inches (0.0645 m?) in any 
100 square feet (9.29 m?) of wall area. The annu- 
lar space between the wall membrane and the 
box shall not exceed '/, inch (3.2 mm). Such 
boxes on opposite sides of the wall or partition 
shall be separated by one of the following: 


1.1. By а horizontal distance of not less than 
24 inches (610 mm) where the wall or 
partition is constructed with individual 
noncommunicating stud cavities. 


1.2. By a horizontal distance of not less than 
the depth of the wall cavity where the 
wall cavity is filled with cellulose 
loose-fill, rockwool or slag mineral 
wool insulation. 


1.3. By solid fireblocking in accordance 
with Section 718.2.1. 


1.4. By protecting both outlet boxes with 
listed putty pads. 


1.5. By other /isted materials and methods. 


. Membrane penetrations by listed electrical boxes 


of any material, provided that such boxes have 
been tested for use in fire-resistance-rated assem- 
blies and are installed in accordance with the 
instructions included in the listing. The annular 
space between the wall membrane and the box 
shall not exceed '/, inch (3.2 mm) unless listed 
otherwise. Such boxes on opposite sides of the 
wall or partition shall be separated by one of the 
following: 


2.1. By the horizontal distance specified in 
the listing of the electrical boxes. 


2.2. By solid fireblocking in accordance 
with Section 718.2.1. 


2.3. By protecting both boxes with listed 
putty pads. 
2.4. By other /isted materials and methods. 


3. Membrane penetrations by electrical boxes of 


any size or type, that have been /isted as part of a 
wall opening protective material system for use 
in fire-resistance-rated assemblies and are 
installed in accordance with the instructions 
included in the listing. 
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an F and 7 rating of not less than the required 
fire-resistance rating of the wall penetrated and 
be installed in accordance with their listing. 


. The annular space created by the penetration of 
an automatic sprinkler, provided that it is covered 
by a metal escutcheon plate. 


6. Membrane penetrations of maximum 2-hour fire- 
resistance-rated walls and partitions by steel elec- 
trical boxes that exceed 16 square inches (0.0 103 
m?) in area, or steel electrical boxes of any size 
having an aggregate area through the membrane 
exceeding 100 square inches (0.0645 m?) in any 
100 square feet (9.29 m?) of wall area, provided 
that such penetrating items are protected by /isted 
putty pads or other /isted materials and methods, 
and installed in accordance with the listing. 


сл 


714.4.3 Dissimilar materials. Noncombustible penetrat- 
ing items shall not connect to combustible items beyond 
the point of firestopping unless it can be demonstrated that 
the fire-resistance integrity of the wall is maintained. 


714.5 Horizontal assemblies. Penetrations of a fire-resis- 
tance-rated floor, floor/ceiling assembly or the ceiling 
membrane of a roof/ceiling assembly not required to be 
enclosed in a shaft by Section 712.1 shall be protected in 
accordance with Sections 714.5.1 through 714.5.4. 


714.5.1 Through penetrations. Through penetrations of 
horizontal assemblies shall comply with Section 714.5.1.1 
or 714.5.1.2. 


Exceptions: 


1. Penetrations by steel, ferrous or copper conduits, 
pipes, tubes or vents or concrete or masonry 
items through a single fire-resistance-rated floor 
assembly where the annular space is protected 
with materials that prevent the passage of flame 
and hot gases sufficient to ignite cotton waste 
when subjected to ASTM E119 or UL 263 time- 
temperature fire conditions under a minimum 
positive pressure differential of 0.01 inch (2.49 
Pa) of water at the location of the penetration for 
the time period equivalent to the fire-resistance 
rating of the construction penetrated. Penetrating 
items with a maximum 6-inch (152 mm) nominal 
diameter shall not be limited to the penetration of 
a single fire-resistance-rated floor assembly, pro- 
vided that the aggregate area of the openings 
through the assembly does not exceed 144 square 
inches (92 900 mm’) in any 100 square feet (9.3 
m?) of floor area. 


2. Penetrations in a single concrete floor by steel, fer- 
rous or copper conduits, pipes, tubes or vents with 
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a maximum 6-inch (152 mm) nominal diameter, 
provided that the concrete, grout or mortar is 
installed the full thickness of the floor or the thick- 
ness required to maintain the fire-resistance rat- 
ing. The penetrating items shall not be limited to 
the penetration of a single concrete floor, provided 
that the area of the opening through each floor 
does not exceed 144 square inches (92 900 mm’). 


3. Penetrations by /isted electrical boxes of any 
material, provided that such boxes have been 
tested for use in fire-resistance-rated assemblies 
and installed in accordance with the instructions 
included in the listing. 


714.5.1.1 Fire-resistance-rated assemblies. Through 
penetrations shall be protected using systems installed as 
tested in the approved fire-resistance-rated assembly. 


714.5.1.2 Through-penetration firestop system. 
Through penetrations shall be protected by an 
approved through-penetration firestop system installed 
and tested in accordance with ASTM E814 or UL 1479, 
with a minimum positive pressure differential of 0.01 
inch of water (2.49 Pa). The system shall have an F 
rating/T rating of not less than 1 hour but not less than 
the required rating of the floor penetrated. 


Exceptions: 


1. Floor penetrations contained and located 
within the cavity of a wall above the floor or 
below the floor do not require a Т rating. 


2. Floor penetrations by floor drains, tub drains 
or shower drains contained and located within 
the concealed space of a horizontal assembly 
do not require a 7 rating. 


3. Floor penetrations of maximum 4-inch (102 
mm) nominal diameter metal conduit or tub- 
ing penetrating directly into metal-enclosed 
electrical power switchgear do not require a T 
rating. 


714.5.2 Membrane penetrations. Penetrations of 
membranes that are part of a horizontal assembly shall 
comply with Section 714.5.1.1 or 714.5.1.2. Where 
floor/ceiling assemblies are required to have a fire-resis- 
tance rating, recessed fixtures shall be installed such that 
the required fire resistance will not be reduced. 


Exceptions: 


1. Membrane penetrations by steel, ferrous or cop- 
per conduits, pipes, tubes or vents, or concrete or 
masonry items where the annular space is pro- 
tected either in accordance with Section 714.5.1 
or to prevent the free passage of flame and the 
products of combustion. The aggregate area of 
the openings through the membrane shall not 
exceed 100 square inches (64 500 mm?) in апу 
100 square feet (9.3 т?) of ceiling area in assem- 
blies tested without penetrations. 


2. Ceiling membrane penetrations of maximum 2- 
hour horizontal assemblies by steel electrical 
boxes that do not exceed 16 square inches (10 
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323 mm?) in area, provided that the aggregate 
area of such penetrations does not exceed 100 
square inches (44 500 тт?) іп any 100 square 
feet (9.29 т?) of ceiling area, and the annular 
space between the ceiling membrane and the box 
does not exceed '/, inch (3.2 mm). 


3. Membrane penetrations by electrical boxes of 
any size or type, that have been /isted as part of 
an opening protective material system for use in 
horizontal assemblies and are installed in accor- 
dance with the instructions included in the listing. 


4. Membrane penetrations by listed electrical boxes 
of any material, provided that such boxes have 
been tested for use in fire-resistance-rated assem- 
blies and are installed in accordance with the 
instructions included in the listing. The annular 
space between the ceiling membrane and the box 
shall not exceed '/, inch (3.2 mm) unless /isted 
otherwise. 


5. The annular space created by the penetration of a 
fire sprinkler, provided that it is covered by a 
metal escutcheon plate. 


6. Noncombustible items that are cast into concrete 
building elements and that do not penetrate both 
top and bottom surfaces of the element. 


7. The ceiling membrane of a maximum 2-hour fire- 
resistance-rated horizontal assembly is permitted 
to be interrupted with the double wood top plate of 
a wall assembly that is sheathed with Type X gyp- 
sum wallboard, provided that all penetrating items 
through the double top plates are protected in 
accordance with Section 714.5.1.1 or 714.5.1.2 
and the ceiling membrane is tight to the top plates. 


8. Ceiling membrane penetrations by listed lumi- 
naires (light fixtures) or by luminaires protected 
with /isted materials, which have been tested for 
use in fire-resistance-rated assemblies and are 
installed in accordance with the instructions 
included in the listing. 


714.5.3 Dissimilar materials. Noncombustible penetrat- 
ing items shall not connect to combustible materials 
beyond the point of firestopping unless it can be demon- 
strated that the fire-resistance integrity of the horizontal 
assembly is maintained. 


714.5.4 Penetrations in smoke barriers. Penetrations in 
smoke barriers shall be protected by an approved through- 
penetration firestop system installed and tested in accor- 
dance with the requirements of UL 1479 for air leakage. 
The L rating of the system measured at 0.30 inch (7.47 Pa) 
of water in both the ambient temperature and elevated 
temperature tests shall not exceed either of the following: 


1. 5.0 cfm рег square foot (0.025 ту s х т?) of pene- 
tration opening for each through-penetration 
firestop system. 


2. А total cumulative leakage of 50 cfm (0.024 m/s) 
for апу 100 square feet (9.3 m?) of wall area, or floor 
area. 
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714.6 Nonfire-resistance-rated assemblies. Penetrations of 
nonfire-resistance-rated floor or floor/ceiling assemblies or 
the ceiling membrane of a nonfire-resistance-rated roof/ceil- 
ing assembly shall meet the requirements of Section 713 or 
shall comply with Section 714.6.1 or 714.6.2. 


714.6.1 Noncombustible penetrating items. Noncom- 
bustible penetrating items that connect not more than five 
stories are permitted, provided that the annular space is 
filled to resist the free passage of flame and the products 
of combustion with an approved noncombustible material 
or with a fill, void or cavity material that is tested and clas- 
sified for use in through-penetration firestop systems. 


714.6.2 Penetrating items. Penetrating items that connect 
not more than two stories are permitted, provided that the 
annular space is filled with an approved material to resist 
the free passage of flame and the products of combustion. 


SECTION 715 
JOINTS AND VOIDS 


715.1 General. The provisions of this section shall govern 
the materials and methods of construction used to protect 
joints and voids in or between horizontal and vertical 
assemblies. 


715.2 Installation. Systems or materials protecting joints and 
voids shall be securely installed in accordance with the manu- 
facturer's installation instructions in or on the joint or void 
for its entire length so as not to dislodge, loosen or otherwise 
impair its ability to accommodate expected building move- 
ments and to resist the passage of fire and hot gases. Fire- 
resistant joint systems or systems used to protect voids at 
exterior curtain walls and fire-resistance-rated floor intersec- 
tions shall also be installed in accordance with the listing 
criteria. 


715.3 Fire-resistance-rated assembly intersections. Joints 
installed in or between fire-resistance-rated walls, floor or 
floor/ceiling assemblies and roofs or roof/ceiling assemblies 
shall be protected by an approved fire-resistant joint system 
designed to resist the passage of fire for a time period not less 
than the required fire-resistance rating of the wall, floor or 
roof in or between which the system is installed. 


Exception: Fire-resistant joint systems shall not be 
required for joints in the following locations: 
1. Floors within a single dwelling unit. 


2. Floors where the joint is protected by a shaft 
enclosure in accordance with Section 713. 


3. Floors within atriums where the space adjacent to 
the atrium is included in the volume of the atrium 
for smoke control purposes. 


4. Floors within malls. 


5. Floors and ramps within parking garages or struc- 
tures constructed in accordance with Sections 
406.5 and 406.6. 


6. Mezzanine floors. 


7. Walls that are permitted to have unprotected open- 
ings. 
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8. Roofs where openings are permitted. 


9. Control joints not exceeding a maximum width of 
0.625 inch (15.9 mm) and tested in accordance 
with ASTM E119 or UL 263. 


10. The intersection of exterior curtain wall assem- 
blies and the roof slab or roof deck. 


715.3.1 Fire test criteria. Fire-resistant joint systems 
shall be tested in accordance with the requirements of 
either ASTM E1966 or UL 2079. Nonsymmetrical wall 
joint systems shall be tested with both faces exposed to the 
furnace, and the assigned fire-resistance rating shall be 
the shortest duration obtained from the two tests. Where 
evidence is furnished to show that the wall was tested with 
the least fire-resistant side exposed to the furnace, subject 
to acceptance of the building official, the wall need not be 
subjected to tests from the opposite side. 


Exception: For exterior walls with a horizontal fire 
separation distance greater than 10 feet (3048 mm), the 
joint system shall be required to be tested for interior 
fire exposure only. 


715.4 Exterior curtain wall/fire-resistance-rated floor 
intersections. Voids created at the intersection of exterior 
curtain wall assemblies and fire-resistance-rated floor or 
floor/ceiling assemblies shall be protected with an approved 
perimeter fire containment system to prevent the interior 
spread of fire. Such systems shall provide an F rating for a 
time period not less than the fire-resistance rating of the floor 
or floor/ceiling assembly. 


715.4.1 Fire test criteria. Perimeter fire containment 
systems shall be tested in accordance with the require- 
ments of ASTM E2307. 


Exception: Voids created at the intersection of the 
exterior curtain wall assemblies and floor assemblies 
where the vision glass extends to the finished floor 
level shall be permitted to be protected with an 
approved material to prevent the interior spread of fire. 
Such material shall be securely installed and capable of 
preventing the passage of flame and hot gases sufficient 
to ignite cotton waste where subjected to ASTM E119 
time-temperature fire conditions under a minimum pos- 
itive pressure differential of 0.01 inch (0.254 mm) of 
water column (2.5 Pa) for the time period not less than 
the fire-resistance rating of the floor assembly. 


715.5 Exterior curtain wall/nonfire-resistance-rated floor 
assembly intersections. Voids created at the intersection of 
exterior curtain wall assemblies and nonfire-resistance-rated 
floor or floor/ceiling assemblies shall be filled with an 
approved material or system to retard the interior spread of 
fire and hot gases between stories. 


715.6 Exterior curtain wall/vertical fire barrier intersec- 
tions. Voids created at the intersection of nonfire-resistance- 
rated exterior curtain wall assemblies and vertical fire barri- 
ers shall be filled with an approved material or system to 
retard the interior spread of fire and hot gases. 


715.7 Curtain wall spandrels. Height and fire-resistance 
requirements for curtain wall spandrels shall comply with 
Section 705.8.5. Where Section 705.8.5 does not require fire- 
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resistance-rated curtain wall spandrels, the requirements of 
Sections 715.4 and 715.5 shall still apply to the intersection 
between the curtain wall spandrels and the floor. 


715.8 Joints and voids in smoke barriers. Fire-resistant 
joint systems protecting joints in smoke barriers, and perime- 
ter fire containment systems protecting voids at the 
intersection of a horizontal smoke barrier and an exterior 
curtain wall, shall be tested in accordance with the require- 
ments of UL 2079 for air leakage. The L rating of the joint 
system shall not exceed 5 cubic feet per minute per linear foot 
(0.00775 m?/s m) of joint at 0.30 inch (74.7 Pa) of water for 
both the ambient temperature and elevated temperature tests. 


SECTION 716 
OPENING PROTECTIVES 


716.1 General. Opening protectives required by other 
sections of this code shall comply with the provisions of this 
section and shall be installed in accordance with NFPA 80. 


716.1.1 Alternative methods for determining fire 
protection ratings. The application of any of the alterna- 
tive methods specified in this section shall be based on the 
fire exposure and acceptance criteria specified in NFPA 
252, NFPA 257, UL 9, UL 10B or UL 10С. The required 
fire resistance of an opening protective shall be permitted 
to be established by any of the following methods or 
procedures: 


1. Designs documented in approved sources. 
2. Calculations performed in an approved manner. 


3. Engineering analysis based on a comparison of 
opening protective designs having fire protection 
ratings as determined by the test procedures set 
forth in NFPA 252, NFPA 257, UL 9, UL 10B or 
UL 10C. 


4. Alternative protection methods as allowed by Sec- 
tion 104.10. 


716.1.2 Glazing. Glazing used in fire door assemblies and 
fire window assemblies shall comply with this section in 
addition to the requirements of Sections 716.2 and 716.3, 
respectively. 


716.1.2.1 Safety glazing. Fire-protection-rated glazing 
and fire-resistance-rated glazing installed in fire door 
assemblies and fire window assemblies shall comply 
with the safety glazing requirements of Chapter 24 
where applicable. 


716.1.2.2 Marking fire-rated glazing assemblies. 
Fire-rated glazing assemblies shall be marked in accor- 
dance with Tables 716.1(1), 716.1(2) and 716.1(3). 


716.1.2.2.1 Fire-rated glazing identification. For 
fire-rated glazing, the label shall bear the identifica- 
tion required in Tables 716.1(1) and 716.1(2). “Р” 
indicates that the glazing is permitted to be used in 
fire door assemblies and meets the fire protection 
requirements of NFPA 252, UL 10B or UL 10C. “H” 
indicates that the glazing meets the hose stream 
requirements of NFPA 252, UL 10B or UL 10С. “T” 
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indicates that the glazing meets the temperature 
requirements of Section 716.2.2.3.1. The placeholder 
“ХХХ” represents the fire-rating period, in minutes. 


716.1.2.2.2 Fire-protection-rated glazing identifi- 
cation. For fire-protection-rated glazing, the /abel 
shall bear the following identification required in 
Tables 716.1(1) and 716.1(3): “OH — XXX." “OH” 
indicates that the glazing meets both the fire protec- 
tion and the hose-stream requirements of NFPA 257 
or UL 9 and is permitted to be used in fire window 
openings. The placeholder *XXX" represents the 
fire-rating period, in minutes. 


716.1.2.2.3 Fire-resistance-rated glazing identifi- 
cation. For fire-resistance-rated glazing, the label 
shall bear the identification required in Section 703.4 
and Table 716.1(1). 


716.1.2.2.4 Fire-rated glazing that exceeds the code 
requirements. Fire-rated glazing assemblies marked 
as complying with hose stream requirements (H) shall 
be permitted in applications that do not require 
compliance with hose stream requirements. Fire-rated 
glazing assemblies marked as complying with 
temperature rise requirements (T) shall be permitted in 
applications that do not require compliance with 
temperature rise requirements. Fire-rated glazing 
assemblies marked with ratings (XXX) that exceed the 
ratings required by this code shall be permitted. 


716.1.2.3 Fire-resistance-rated glazing. Fire-resis- 
tance-rated glazing tested as part of a fire-resistance- 
rated wall or floor/ceiling assembly in accordance with 
ASTM E119 or UL 263 and labeled in accordance with 
Section 703.4 shall not otherwise be required to comply 
with this section where used as part of a wall or 
floor/ceiling assembly. 


716.1.2.3.1 Glazing in fire door and fire window 
assemblies. Fire-resistance-rated glazing shall be 
permitted in fire door and fire window assemblies 
where tested and installed in accordance with their 
listings and where in compliance with the require- 
ments of this section. 


716.2 Fire door assemblies. Fire door assemblies required 
by other sections of this code shall comply with the provi- 
sions of this section. Fire door frames with transom lights, 
sidelights or both shall be permitted in accordance with 
Section 716.2.5.4. 


716.2.1 Testing requirements. Approved fire door and 
fire shutter assemblies shall be constructed of any material 
or assembly of component materials that conforms to the 
test requirements of Sections 716.2.1.1 through 716.2.1.4 
and the fire protection rating indicated in Table 716.1(2). 


Exceptions: 


1. Labeled protective assemblies that conform to the 
requirements of this section or UL 10A, UL 14B 
and UL 14C for tin-clad fire door assemblies. 


2. Floor fire door assemblies in accordance with 
Section 712.1.13.1. 
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TABLE 716.1(1) 
MARKING FIRE-RATED GLAZING ASSEMBLIES 


(С —FRETESTSTANDARD [marke] бе o | 
Оз СЕЗОН 
=F isin ints of the fire resistance or fire protection Tating Of he glazing ту 


For SI: °C = [(°F) – 32]/1.8. 
a. See Section 2409.1 


NFPA 252 or UL 10B or UL 10C 


TABLE 716.1(2) 
OPENING FIRE PROTECTION ASSEMBLIES, RATINGS AND MARKINGS 


MINIMUM 
FIRE DOOR роов FIRE-RATED 
TYPE OF REQUIRED WALL AND FIRE VISION GLAZING 
ASSEMBLY RATING SHUTTER MARKING 


MIPENBLY (hours) ASSEMBLY eer DOOR VISION 
RATING PANEL^* Fire Fire Fire Fire 


(hours) protection resistance | protection | resistance 


See Not Not 


FIRE-RATED GLAZING 
MARKING 
SIDELIGHT/TRANSOM 
PANEL 


MINIMUM SIDELIGHT/ 
TRANSOM ASSEMBLY 
RATING (hours) 


X100 sq. in. = 
D-H-90 Not Not 
1 1 
ёс 5100 sq. ја = | Permitted | 1° | Permittea | 5/9 
D-H-W-90 
(hours)* 


Each wall 
See Not Not 
constructed in accor- 


Single-wall| ofthe 
assembly | double- 
dance with NFPA < = 2 = 
221 | А -H- Not Not a 
3 2 17, 100 sq. in. >100 sq. in= | Permitted 2 Permitted W-120 
D-H-W-90 
< 100 sq. in. = 
; D-H-60 Not Not 
4 100 зала, > 100 за. in. = | Permitted Permitted ре 
D-H-W-60 


а Зее ну. Not Not 1 
rating wall 
Enclosures for shafts, pas he ж 
interior exit stairways 1 ЫБ -H- Not Not E 
and interior exit 2 a ышы сз > 100 sq. іп.= | Permitted Permitted У 
ramps. D-H-T-W-90 


Fire walls and fire 5100 sq. in. = 
barriers having a D-H-90 Not Not 
required fire-resis- 17 100 sq. іп. | >100 sq. Permitted 2 Permitted W-120 
tance rating greater in.=D-H-W- 
than 1 hour 90 
(hours) | assembly 
(continued) 
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TABLE 716.1(2)—continued 
OPENING FIRE PROTECTION ASSEMBLIES, RATINGS AND MARKINGS 


FIRE DOOR FIRE-RATED | MINIMUM sipELIGHT, | FIRE-RATED SEAZING 
я TRANSOM ASSEMBLY 
ни REQUIRED WALL AND FIRE GLAZING RATING oue) SIDELIGHT/TRANSOM 
ГОР. ASSEMBLY RATING | SHUTTER MARKING PANEL 
(hours) ASSEMBLY | PANEL SIZE* | DOOR VISION 
RATING PANEL^* 


Fire Fire Fire Fire 
protection resistance | protection |resistance 


Not Not 
Permitted W-240 

Not 
"i 


Not 
Permitted а 


| Fire protection é| | Fire protection | 


Maximum 

size tested 
size tested 
size Шамға 
size tested 


<100 sq. in. = 
D-H-90 Not 
1 544 
3 17 100 sq. in. »100sq.in-| Permitted x. W-180 
D-H-W-90 
Exterior walls Maximum | D-H 90 or D- UE D- P^ d W-120 
| size tested H-W-90 


Fire | Рио protection | 


Maximum h 


Fire | Рио protection | 


Smoke barriers ах 
oS sn ested p boa но 
size tested 


(continued) 


(hours) 


«100 sq. in. = 
D-H-180 
> 100 sq. 

in.-D-H-W- 

240 


X100 sq. in. = 


> 


Horizontal exits in 
fire walls® 


D-H-180 
Not 3 
| > 100 4. | Permitted 
in.=D-H-W- 


180 


Fire barriers having a 
required fire-resis- 
tance rating of 1 
hour: Enclosures for 


<100 sq. in. = 


shafts, exit access D-H-60 
stairways, exit access 7100 sq. 
ramps, interior exit in.-D-H-T- 
stairways and inte- W-60 


rior exit ramps; and 
exit passageway 
walls 


Fire partitions: 
Corridor walls 


Other fire partitions 
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TABLE 716.1(2)—continued 
OPENING FIRE PROTECTION ASSEMBLIES, RATINGS AND MARKINGS 
For SI: 1 square inch = 645.2 mm. 
a. Fire-resistance-rated glazing tested to ASTM E119 in accordance with Section 716.1.2.3 shall be permitted, in the maximum size tested, 
. Under the column heading “Fire-rated glazing marking door vision panel,” W refers to the fire-resistance rating of the glazing, not the frame. 
. See Section 716.1.2.2.1 and Table 716.1(1) for additional permitted markings. 
. Two doors, each with a fire protection rating of 1'/, hours, installed on opposite sides of the same opening in a fire wall, shall be deemed equivalent in fire 
protection rating to one 3-hour fire door. 
e. As required in Section 706.4. 
f. As allowed in Section 4.6 of NFPA 221. 
g. See Section 716.2.5.1.2. 
h. Fire-protection-rated glazing is not permitted for fire barriers required by this code to enclose energy storage systems. Fire-resistance-rated glazing assemblies 
tested to ASTM E119 or UL 263, as specified in Section 716.1.2.3, shall be permitted. 
i. Two doors, each with a fire rating of 20 minutes, installed on opposite sides of the same opening in a fire partition, shall be deemed equivalent in fire 
protection rating to one 45-minute fire door. 


по с 


а 


TABLE 716.1(3) 
FIRE WINDOW ASSEMBLY FIRE PROTECTION RATINGS 


REQUIRED WALL MINIMUM FIRE WINDOW FIRE-RATED 
ша T 
СС aS ЗД, URBE LA. а, Е: 
WIR 

Са” оне ТЧ ВР 


Atrium separations (Section 707.3.6), 

Incidental use areas (Section 707.3.7),° ШЕКЕ 
Mixed occupancy separations (Section 707.3.9) 

Fire partitions ер Se L 
Ses А pe Па ET ESO oe МИРЕ 2122 
> 


NP = Not Permitted. 


a. Not permitted except fire-resistance-rated glazing assemblies tested to ASTM E119 or UL 263, as specified in Section 716.1.2.3. 

b. XXX = The fire rating duration period in minutes, which shall be equal to the fire-resistance rating required for the wall assembly. 

с. Fire-protection-rated glazing is not permitted for fire barriers required by this code to enclose energy storage systems. Fire-resistance-rated glazing assemblies | 
tested to ASTM E119 or UL 263, as specified in Section 716.1.2.3, shall be permitted. 


Exterior walls 


716.2.1.1 Side-hinged or pivoted swinging doors. as possible at the top of the door, as specified in the 
Fire door assemblies with side-hinged and pivoted standard, А 

swinging doors shall be tested in accordance with 716.2.1.3 Glazing in transoms lights and sidelights 
NFPA 252 or UL 10C. For tests conducted in accor- in corridors and smoke barriers. Glazing material in 
dance with NFPA 252, the fire test shall be conducted any other part of the door assembly, including transom 
using the positive pressure method specified in the lights and sidelights, shall be tested in accordance with 
standard. NFPA 257 or UL 9, including the hose stream test, in 
716.2.1.2 Other types of assemblies. Fire door assem- accordance with Section 716.3.1.1. 

blies with other types of doors, including swinging 716.2.1.4 Smoke and draft control. Fire door assem- 
elevator doors, horizontal sliding fire doors, rolling blies that serve as smoke and draft control assemblies 
steel fire doors, fire shutters, bottom- and side-hinged shall be tested in accordance with ШТА: 

chute intake doors, and top-hinged chute discharge É i 

doors, shall be tested in accordance with NFPA 252 or 716.2.2 Performance requirements. Fire door assem- 
UL 10B. For tests conducted in accordance with NFPA blies shall be installed in the assemblies specified in Table 
252, the neutral pressure plane in the furnace shall be 716.10) and shall comply with the fire protection rating 
maintained as nearly equal to the atmospheric pressure specified. 
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716.2.2.1 Door assemblies in corridors and smoke 
barriers. Fire door assemblies required to have a mini- 
mum fire protection rating of 20 minutes where located 
in corridor walls or smoke barrier walls having a fire- 
resistance rating in accordance with Table 716.1(2) 
shall be tested in accordance with NFPA 252 or UL 
10C without the hose stream test. 


Exceptions: 


1. Viewports that require a hole not larger than 1 
inch (25 mm) in diameter through the door, 
have not less than a 0.25-inch-thick (6.4 mm) 
glass disc and the holder is of metal that will 
not melt out where subject to temperatures of 
1,700°F (927°C). 

2. Corridor door assemblies in occupancies of 
Group 1-2 shall be in accordance with Section 
407.3.1. 


3. Unprotected openings shall be permitted for 
corridors in multitheater complexes where 
each motion picture auditorium has not fewer 
than one-half of its required ехй or exit access 
doorways opening directly to the exterior or 
into an exit passageway. 


4. Horizontal sliding doors in smoke barriers 
that comply with Sections 408.6 and 408.8.4 
in occupancies in Group I-3. 


716.2.2.1.1 Smoke and draft control. The air leak- 
age rate of the door assembly shall not exceed 3.0 
cubic feet per minute per square foot (0.01524 m/s х 
т?) of door opening at 0.10 inch (24,9 Pa) of water 
for both the ambient temperature and elevated 
temperature tests. Louvers shall be prohibited. 
Terminated stops shall be prohibited on doors 
required by Section 405.4.3 to comply with Section 
716.2.2.1 and prohibited on doors required by Item 3 
of Section 3006.3, or Section 3007.6.3 or 3008.6.3 to 
comply with this section. 


716.2.2.2 Door assemblies in other fire partitions. 
Fire door assemblies required to have a minimum fire 
protection rating of 20 minutes where located in other 
fire partitions having a fire-resistance rating of 0.5 
hour in accordance with Table 716.1(2) shall be tested 
in accordance with NFPA 252, UL 10B or UL 10C 
with the hose stream test. 


716.2.2.3 Doors in interior exit stairways and ramps 
and exit passageways. Fire door assemblies in interior 
exit stairways and ramps and exit passageways shall 
have a maximum transmitted temperature rise of not 
more than 450?F (250°C) above ambient at the end of 
30 minutes of standard fire test exposure. 


Exception: The maximum transmitted temperature 
rise is not required in buildings equipped throughout 
with an automatic sprinkler system installed in accor- 
dance with Section 903.3.1.1 or 903.3.1.2. 


716.2.2.3.1 Glazing in doors. Fire-protection-rated 
glazing in excess of 100 square inches (0.065 m?) is 
not permitted. Fire-resistance-rated glazing in excess 


of 100 square inches (0.065 m?) shall be permitted in 
fire doors. Listed fire-resistance-rated glazing in a 
fire door shall have a maximum transmitted tempera- 
ture rise in accordance with Section 716.2.2.3 when 
the fire door is tested in accordance with NFPA 252, 
UL 10B or UL 10C. 


716.2.3 Fire doors Fire doors installed within a fire door 
assembly shall meet the fire rating indicated in Table 
716.1(2). 


716.2.4 Fire door frames. Fire door frames installed as 
part of a fire door assembly shall meet the fire rating indi- 
cated in Table 716.1(2). 


716.2.5 Glazing in fire door assemblies. Fire-rated glaz- 
ing conforming to the opening protection requirements in 
Section 716.2.1 shall be permitted in fire door assemblies. 


716.2.5.1 Size limitations. Fire-resistance-rated glaz- 
ing shall comply with the size limitations in Section 
716.2.5.1.1. Fire-protection-rated glazing shall comply 
with the size limitations of NFPA 80, and as provided 
in Section 716.2.5.1.2. 


716.2.5.1.1 Fire-resistance-rated glazing in door 
assemblies in fire walls and fire barriers rated 
greater than 1 hour. Fire-resistance-rated glazing 
tested to ASTM E119 or UL 263 and NFPA 252, UL 
10B or UL 10C shall be permitted in fire door assem- 
blies located in fire walls and in fire barriers in 
accordance with Table 716.1(2) to the maximum size 
tested and in accordance with their listings. 


716.2.5.1.2 Fire-protection-rated glazing in door 
assemblies in fire walls and fire barriers rated 
greater than 1 hour. Fire-protection-rated glazing 
shall be prohibited in fire walls and fire barriers 
except as provided in Sections 716.2.5.1.2.1 and 
716.2.5.1.2.2. 


716.2.5.1.2.1 Horizontal exits. Fire-protection- 
rated glazing shall be permitted as vision panels 
in self-closing swinging fire door assemblies 
serving as horizontal exits in fire walls where 
limited to 100 square inches (0.065 m?). 


716.2.5.1.2.2 Fire barriers. Fire-protection-rated 
glazing shall be permitted in fire doors having a 
1'/,-hour fire protection rating intended for 
installation in fire barriers, where limited to 100 
square inches (0.065 m°). 


716.2.5.2 Elevator, stairway and ramp protectives. 
Approved fire-protection-rated glazing used in fire 
door assemblies in elevator, stairway and ramp enclo- 
sures shall be so located as to furnish clear vision of the 
passageway or approach to the elevator, stairway or 
ramp. 


716.2.5.3 Glazing in door assemblies in corridors 
and smoke barriers. In a 20-minute fire door assem- 
bly, the glazing material in the door itself shall have a 
minimum fire-protection-rated glazing of 20 minutes 
and shall be exempt from the hose stream test. 
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716.2.5.4 Fire door frames with transom lights and 
sidelights. Fire-protection-rated glazing shall be 
permitted in door frames with transom lights, sidelights 
or both, where a */,-hour fire protection rating or less is 
required and in 2-hour fire-resistance-rated exterior 
walls in accordance with Table 716.1(2). Fire door 
frames with transom lights, sidelights or both, installed 
with fire-resistance-rated glazing tested as an assembly 
in accordance with ASTM E119 or UL 263 shall be 
permitted where a fire protection rating exceeding */, 
hour is required in accordance with Table 716.1(2). 


716.2.5.4.1 Energy storage system separation. 
Fire-protection-rated glazing shall not be permitted 
in fire door frames with transom lights and sidelights 
in fire barriers required by this code to enclose 
energy storage systems. 


716.2.6 Fire door hardware and closures. Fire door 
hardware and closures shall be installed on fire door 
assemblies in accordance with the requirements of this 
section. 


716.2.6.1 Door closing. Fire doors shall be latching 
and self- or automatic-closing in accordance with this 
section. 


Exceptions: 


1. Fire doors located in common walls separating 
sleeping units in Group В-1 shall be permitted 
without automatic- or se/f-closing devices. 


2. The elevator car doors and the associated 
hoistway enclosure doors at the floor level 
designated for recall in accordance with Sec- 
tion 3003.2 shall be permitted to remain open 
during Phase I emergency recall operation. 


716.2.6.2 Latch required. Unless otherwise specifi- 
cally permitted, single side-hinged swinging fire doors 
and both leaves of pairs of side-hinged swinging fire 
doors shall be provided with an active latch bolt that 
will secure the door when it is closed. 


716.2.6.3 Chute intake door latching. Chute intake 
doors shall be positive latching, remaining latched and 
closed in the event of latch spring failure during a fire 
emergency. 


716.2.6.4 Automatic-closing fire door assemblies. 
Automatic-closing fire door assemblies shall be self- 
closing in accordance with NFPA 80. 


716.2.6.5 Delayed-action closers. Doors required to be 
self-closing and not required to be automatic closing 
shall be permitted to be equipped with delayed-action 
closers. 


716.2.6.6 Smoke-activated doors. Automatic-closing 
doors installed in the following locations shall be permit- 
ted to have hold-open devices. Doors shall automatically 
close by the actuation of smoke detectors installed in 
accordance with Section 907.3 or by loss of power to the 
smoke detector or hold-open device. Doors that are auto- 
matic-closing by smoke detection shall not have more 
than a 10-second delay before the door starts to close 
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after the smoke detector is actuated. Automatic-closing 
doors that protect openings installed in the following 
locations shall comply with this section: 


1. In walls that separate incidental uses in accor- 
dance with Section 509.4. 


2. In fire walls in accordance with Section 706.8. 
3. In fire barriers in accordance with Section 707.6. 


4. In fire partitions in accordance with Section 
708.6. 


5. In smoke barriers in accordance with Section 
7109.5. 


6. In smoke partitions in accordance with Section 
710.5.2.3. 


7. In shaft enclosures in accordance with Section 
7.1327; 


8. In waste and linen chutes, discharge openings 
and access and discharge rooms in accordance 
with Section 713.13. Loading doors installed in 
waste and linen chutes shall meet the require- 
ments of Sections 716.2.6.1 and 716.2.6.3. 


716.2.6.7 Doors in pedestrian ways. Vertical sliding 
or vertical rolling steel fire doors in openings through 
which pedestrians travel shall be heat activated or acti- 
vated by smoke detectors with alarm verification. 


716.2.7 Swinging fire shutters. Where fire shutters of the 
swinging type are installed in exterior openings, not less 
than one row in every three vertical rows shall be arranged 
to be readily opened from the outside, and shall be identi- 
fied by distinguishing marks or letters not less than 6 
inches (152 mm) high. 


716.2.8 Rolling fire shutters. Where fire shutters of the 
rolling type are installed, such shutters shall include 
approved automatic-closing devices. 


716.2.9 Labeled protective assemblies. Fire door assem- 
blies shall be labeled by an approved agency. The labels 
shall comply with NFPA 80, and shall be permanently 
affixed to the door or frame. 


716.2.9.1 Fire door labeling requirements. Fire 
doors shall be /abeled showing the name of the manu- 
facturer or other identification readily traceable back to 
the manufacturer, the name or trademark of the third- 
party inspection agency, the fire protection rating and, 
where required for fire doors in interior exit stairways 
and ramps and exit passageways by Section 716.2.2.3, 
the maximum transmitted temperature end point. 
Smoke and draft control doors complying with UL 
1784 shall be /abeled as such and shall comply with 
Section 716.2.9.3. Labels shall be approved and perma- 
nently affixed. The /abel shall be applied at the factory 
or location where fabrication and assembly are 
performed. 


716.2.9.1.1 Light kits, louvers and components. 
Listed light kits and louvers and their required prepa- 
rations shall be considered as part of the /abeled door 
where such installations are done under the listing 
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program of the third-party agency. Fire doors and 
fire door assemblies shall be permitted to consist of 
components, including glazing, vision light kits and 
hardware that are /isted or classified and /abeled for 
such use by different third-party agencies. 


716.2.9.2 Oversized doors. Oversized fire doors shall 
bear an oversized fire door label by an approved 
agency or shall be provided with a certificate of inspec- 
tion furnished by an approved testing agency. Where a 
certificate of inspection is furnished by an approved 
testing agency, the certificate shall state that the door 
conforms to the requirements of design, materials and 
construction, but has not been subjected to the fire test. 


716.2.9.3 Smoke and draft control door labeling 
requirements. Smoke and draft control doors comply- 
ing with UL 1784 shall be /abeled in accordance with 
Section 716.2.9.1 and shall show the letter “5” on the 
fire-rating /abel of the door. This marking shall indicate 
that the door and frame assembly are in compliance 
where /isted or labeled gasketing is installed. 


716.2.9.4 Fire door frame labeling requirements. 
Fire door frames shall be labeled showing the names of 
the manufacturer and the third-party inspection agency. 


716.2.9.5 Labeling. Fire-rated glazing shall bear a 
label or other identification showing the name of the 
manufacturer, the test standard and information 
required in Table 716.1(1) that shall be issued by an 
approved agency and shall be permanently identified 
on the glazing. 


716.2.9.6 Fire door operator labeling requirements. 
Fire door operators for horizontal sliding doors shall be 
labeled and listed for use with the assembly. 


716.2.10 Installation of door assemblies in corridors 
and smoke barriers. Installation of smoke doors shall be 
in accordance with NFPA 105. 


716.3 Fire window assemblies. Fire window assemblies 
required by other sections of this code shall comply with the 
provisions of this section. 


716.3.1 Testing requirements. Fire window assemblies 
shall be constructed of any material or assembly of 
component materials that conforms to the test require- 
ments of Sections 716.3.1.1 and 716.3.1.2 and the fire 
protection rating indicated in Table 716.1(3). 


716.3.1.1 Testing under positive pressure. NFPA 257 
or UL 9 shall evaluate fire-protection-rated glazing 
under positive pressure. Within the first 10 minutes of a 
test, the pressure in the furnace shall be adjusted so not 
less than two-thirds of the test specimen is above the 
neutral pressure plane, and the neutral pressure plane 
shall be maintained at that height for the balance of the 
test. 


716.3.1.2 Nonsymmetrical glazing systems. Nonsym- 
metrical fire-protection-rated glazing systems in fire 
partitions, fire barriers or in exterior walls with a fire 
separation distance of 10 feet (3048 mm) or less pursu- 
ant to Section 705 shall be tested with both faces 
exposed to the furnace, and the assigned fire protection 


rating shall be the shortest duration obtained from the 
two tests conducted in compliance with NFPA 257 or 
UL 9. 


716.3.2 Performance requirements. Fire window assem- 
blies shall be installed in the assemblies and comply with 
the fire protection rating specified in Table 716.1(3). 


716.3.2.1 Interior fire window assemblies. Fire- 
protection-rated glazing used in fire window assemblies 
located in fire partitions and fire barriers shall be 
limited to use in assemblies with a maximum fire-resis- 
tance rating of | hour in accordance with this section. 


716.3.2.1.1 Where */,-hour-fire-protection window 
assemblies permitted. Fire-protection-rated glazing 
requiring 45-minute opening protection in accordance 
with Table 716.1(3) shall be limited to fire partitions 
designed in accordance with Section 708 and fire 
barriers utilized in the applications set forth in 
Sections 707.3.6, 707.3.7 and 707.3.9 where the fire- 
resistance rating does not exceed 1 hour. Fire-resis- 
tance-rated glazing assemblies tested in accordance 
with ASTM E119 or UL 263 shall not be subject to the 
limitations of this section. 


716.3.2.1.1.1 Energy storage system separa- 
tion. Fire-protection-rated glazing is not 
permitted for use in fire window assemblies in 
fire barriers required by this code to enclose 
energy storage systems. 


716.3.2.1.2 Area limitations. The total area of the 
glazing in fire-protection-rated window assemblies 
shall not exceed 25 percent of the area of a common 
wall with any room. 


716.3.2.1.3 Where '/,-hour-fire-protection window 
assemblies permitted. Fire-protection-rated glazing 
shall be permitted in window assemblies tested to 
NFPA 257 or UL 9 in fire partitions requiring '/,-hour 
opening protection in accordance with Table 716.1(3). 


716.3.3 Fire window frames. Fire window frames 
installed with a fire window assembly shall meet the fire- 
protection rating indicated in Table 716.1(3). 


716.3.3.1 Window mullions. Metal mullions that 
exceed a nominal height of 12 feet (3658 mm) shall be 
protected with materials to afford the same fire-resis- 
tance rating as required for the wall construction in 
which the protective is located. 


716.3.4 Fire-protection-rated glazing. Glazing in fire 
window assemblies shall be fire protection rated in accor- 
dance with this section and Table 716.1(3). Fire- 
protection-rated glazing in fire window assemblies shall be 
tested in accordance with and shall meet the acceptance 
criteria of NFPA 257 or UL 9. Openings in nonfire-resis- 
tance-rated exterior wall assemblies that require protection 
in accordance with Section 705.3, 705.8, 705.8.5 or 
705.8.6 shall have a fire protection rating of not less than 
?/, hour. Fire-protection-rated glazing in '/,-hour fire-resis- 
tance-rated partitions is permitted to have a 20-minute fire 
protection rating. 
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716.3.4.1 Glass and glazing. Glazing in fire window 
assemblies shall be  fire-protection-rated glazing 
installed in accordance with and complying with the 
size limitations set forth in NFPA 80. 


716.3.5 Labeled protective assemblies. Glazing in fire 
window assemblies shall be labeled by an approved 
agency. The labels shall comply with NFPA 80 and 
Section 716.3.5.2. 


716.3.5.1 Fire window frames. Fire window frames 
shall be approved for the intended application. 


716.3.5.2 Labeling requirements. Fire-protection- 
rated glazing shall bear a /abel or other identification 
showing the name of the manufacturer, the test standard 
and information required in Section 716.1.2.2.2 and 
Table 716.1(3) that shall be issued by an approved 
agency and permanently identified on the glazing. 


716.3.6 Installation. Fire window assemblies shall be 
installed in accordance with the provisions of this section. 


716.3.6.1 Closure. Fire-protection-rated glazing shall 
be in the fixed position or be automatic-closing and 
shall be installed in /abeled frames. 


716.4 Fire protective curtain assembly. Approved fire 
protective curtain assemblies shall be constructed of any 
materials or assembly of component materials tested without 
hose stream in accordance with UL 10D, and shall comply 
with the Sections 716.4.1 through 716.4.3. 


716.4.1 Label. Fire protective curtain assemblies used as 
opening protectives in fire-rated walls and smoke parti- 
tions shall be labeled in accordance with Section 716.2.9. 


716.4.2 Smoke and draft control. Fire protective curtain 
assemblies used to protect openings where smoke and 
draft control assemblies are required shall comply with 
Section 716.2.1.4. 


716.4.3 Installation. Fire protective curtain assemblies 
shall be installed in accordance with NFPA 80. 


SECTION 717 
DUCTS AND AIR TRANSFER OPENINGS 


717.1 General. The provisions of this section shall govern 
the protection of duct penetrations and air transfer openings 
in assemblies required to be protected and duct penetrations 
in nonfire-resistance-rated floor assemblies. 


717.1.1 Ducts and air transfer openings. Ducts transi- 
tioning horizontally between shafis shall not require a 
shaft enclosure provided that the duct penetration into 
each associated shaft is protected with dampers complying 
with this section. 


717.1.2 Ducts that penetrate fire-resistance-rated 
assemblies without dampers. Ducts that penetrate fire- 
resistance-rated walls and are not required by this section 
to have fire dampers shall comply with the requirements 
of Sections 714.3 through 714.4.3. Ducts that penetrate 
horizontal assemblies not required to be contained within 
a shaft and not required by this section to have fire damp- 
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ers shall comply with the requirements of Sections 714.5 
through 714.6.2. 


717.1.2.1 Ducts that penetrate nonfire-resistance- 
rated assemblies. The space around a duct penetrating 
a nonfire-resistance-rated floor assembly shall comply 
with Section 717.6.3. 


717.2 Installation. Fire dampers, smoke dampers, combina- 
tion fire/smoke dampers and ceiling radiation dampers 
located within air distribution and smoke control systems 
shall be installed in accordance with the manufacturer’s 
instructions, the dampers’ listing and Sections 717.2.1 
through 717.2.3. 


717.2.1 Smoke control system. Where the installation of 
a fire damper will interfere with the operation of a 
required smoke control system in accordance with Section 
909, approved alternative protection shall be utilized. 
Where mechanical systems including ducts and dampers 
utilized for normal building ventilation serve as part of the 
smoke control system, the expected performance of these 
systems in smoke control mode shall be addressed in the 
rational analysis required by Section 909.4. 


717.2.2 Hazardous exhaust ducts. Fire dampers for 
hazardous exhaust duct systems shall comply with the 
Mechanical Code. 


717.2.3 Static dampers. Fire dampers and ceiling radia- 
tion dampers that are listed for use in static systems shall 
only be installed in heating, ventilation and air-condition- 
ing systems that are automatically shut down in the event 
of a fire. 


717.3 Damper testing, ratings and actuation, Damper test- 
ing, ratings and actuation shall be in accordance with 
Sections 717.3.1 through 717.3.3. 


717.31 Damper testing. Dampers shall be listed and 
labeled in accordance with the standards in this section. 


1. Fire dampers shall comply with the requirements of 
UL 555. 


2. Smoke dampers shall comply with the requirements 
of UL 555$. 


3. Combination fire/smoke dampers shall comply with 
the requirements of both UL 555 and UL 555$. 


4. Ceiling radiation dampers shall comply with the 
requirements of UL 555C or shall be tested as part 
of a fire-resistance-rated floor/ceiling or roof/ceiling 
assembly in accordance with ASTM E119 or UL 
263. 


5. Corridor dampers shall comply with requirements 
of both UL 555 and UL 555$. Corridor dampers 
shall demonstrate acceptable closure performance 
when subjected to 150 feet per minute (0.76 mps) 
velocity across the face of the damper during the UL 
555 fire exposure test. 


717.3.2 Damper rating. Damper ratings shall be in accor- 
dance with Sections 717.3.2.1 through 717.3.2.4. 


717.3.2.1 Fire damper ratings. Fire dampers shall 
have the minimum rating specified in Table 717.3.2.1. 
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TABLE 717.3.2.1 
FIRE DAMPER RATING 


MINIMUM DAMPER RATING 
Less than 3-hour fire-resistance-rated 15 
assemblies ^ 
3-hour or greater fire-resistance-rated 3 
assemblies 


717.3.2.2 Smoke damper ratings. Smoke damper 
leakage ratings shall be Class I or II. Elevated tempera- 
ture ratings shall be not less than 250°F (121°C). 


717.3.2.3 Combination fire/smoke damper ratings. 
Combination fire/smoke dampers shall have the mini- 
mum rating specified for fire dampers in Table 
717.3.2.1 and shall have the minimum rating specified 
for smoke dampers in Section 717.3.2.2. 


717.3.2.4 Corridor damper ratings. Corridor damp- 
ers shall have the following minimum ratings: 


1. One-hour fire-resistance rating. 


2. Class I or П leakage rating as specified in Section 
17322: 


717.3.3 Damper actuation. Damper actuation shall be in 
accordance with Sections 717.3.3.1 through 717.3.3.5 as 
applicable. 


717.3.3.1 Fire damper actuation. Primary heat 
responsive devices used to actuate fire dampers shall 
meet one of the following requirements: 


1. The operating temperature shall be approxi- 
mately 50°F (10°C) above the normal tempera- 
ture within the duct system, but not less than 
160°F (71°C). 

2. The operating temperature shall be not more than 
350°F (177°C) where located in a smoke control 
system complying with Section 909. 


717.3.3.2 Smoke damper actuation. The smoke 
damper shall close upon actuation of a listed smoke 
detector or detectors installed in accordance with 
Section 907.3 and one of the following methods, as 
applicable: 


1. Where а smoke damper is installed within a duct, 
a smoke detector shall be installed inside the duct 
or outside the duct with sampling tubes protrud- 
ing into the duct. The detector or tubes within the 
duct shall be within 5 feet (1524 mm) of the 
damper. Air outlets and inlets shall not be located 
between the detector or tubes and the damper. 
The detector shall be /isted for the air velocity, 
temperature and humidity anticipated at the point 
where it is installed. Other than in mechanical 
smoke control systems, dampers shall be closed 
upon fan shutdown where local smoke detectors 
require a minimum velocity to operate. 


2. Where a smoke damper is installed above smoke 
barrier doors in a smoke barrier, a spot-type 
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detector shall be installed on either side of the 
smoke barrier door opening. The detector shall 
be listed for releasing service if used for direct 
interface with the damper. 


3. Where a smoke damper is installed within an air 
transfer opening in a wall, a spot-type detector 
shall be installed within 5 feet (1524 mm) hori- 
zontally of the damper. The detector shall be 
listed for releasing service if used for direct inter- 
face with the damper. 


4. Where a smoke damper is installed in a corridor 
wall or ceiling, the damper shall be permitted to 
be controlled by a smoke detection system 
installed in the corridor. 


5. Where a smoke detection system is installed in all 
areas served by the duct in which the damper will 
be located, the smoke dampers shall be permitted 
to be controlled by the smoke detection system. 


717.3.3.3 Combination fire/smoke damper actua- 
tion. Combination fire/smoke damper actuation shall be 
in accordance with Sections 717.3.3.1 and 717.3.3.2. 
Combination fire/smoke dampers installed in smoke 
control system shaft penetrations shall not be activated 
by local area smoke detection unless it is secondary to 
the smoke management system controls. 


717.3.3.4 Ceiling radiation damper actuation. The 
operating temperature of a ceiling radiation damper 
actuation device shall be 50°F (27.8°C) above the 
normal temperature within the duct system, but not less 
than 160°F (71°C). 


717.3.3.5 Corridor damper actuation. Corridor 
damper actuation shall be in accordance with Sections 
717.3.3.1 and 717.3.3.2. 


717.4 Access and identification. Access and identification 
of fire and smoke dampers shall comply with Sections 
717.4.1 through 717.4.2. 


717.4.1 Access. Fire and smoke dampers shall be provided 
with an approved means of access that is large enough to 
permit inspection and maintenance of the damper and its 
operating parts. Dampers equipped with fusible links, 
internal operators, or both shall be provided with an access 
door that is not less than 12 inches (305 mm) square or 
provided with a removable duct section. 


717.4.1.1 Access openings. The access shall not affect 
the integrity of fire-resistance-rated assemblies. The 
access openings shall not reduce the fire-resistance 
rating of the assembly. Access doors in ducts shall be 
tight fitting and suitable for the required duct 
construction. 


717.4.1.2 Restricted access. Where space constraints 
or physical barriers restrict access to a damper for peri- 
odic inspection and testing, the damper shall be a 
single- or multi-blade type damper and shall comply 
with the remote inspection requirements of NFPA 80 or 
NFPA 105. 
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717.4.2 Identification. Access points shall be perma- 
nently identified on the exterior by a label having letters 
not less than '/, inch (12.7 mm) in height reading: 
“FIRE/SMOKE DAMPER,” “SMOKE DAMPER” or 
“FIRE DAMPER.” 


717.5 Where required. Fire dampers, smoke dampers, 
combination fire/smoke dampers, ceiling radiation dampers 
and corridor dampers shall be provided at the locations 
prescribed in Sections 717.5.1 through 717.5.7 and 717.6. 
Where an assembly is required to have both fire dampers and 
smoke dampers, combination fire/smoke dampers or a fire 
damper and a smoke damper shall be provided. 


717.5.1 Fire walls. Ducts and air transfer openings 
permitted in fire walls in accordance with Section 706.11 
shall be protected with /isted fire dampers installed in 
accordance with their listing. 


717.5.1.1 Horizontal exits. A listed smoke damper 
designed to resist the passage of smoke shall be 
provided at each point a duct or air transfer opening 
penetrates a fire wall that serves as a horizontal exit. 


717.5.2 Fire barriers. Ducts and air transfer openings of 
fire barriers shall be protected with listed fire dampers 
installed in accordance with their listing. Ducts and air 
transfer openings shall not penetrate enclosures for inte- 
rior exit stairways and ramps and exit passageways, 
except as permitted by Sections 1023.5 and 1024.6, 
respectively. 


Exceptions: Fire dampers are not required at penetra- 
tions of fire barriers where any of the following apply: 


1. Penetrations are tested in accordance with ASTM 
E119 or UL 263 as part of the fire-resistance- 
rated assembly. 


2. Ducts are used as part of an approved smoke con- 
trol system in accordance with Section 909 and 
where the use of a fire damper would interfere 
with the operation of a smoke control system. 


3. Such walls are penetrated by fully ducted HVAC 
systems, have a required fire-resistance rating of 
1 hour or less, are in areas of other than Group H 
and are in buildings equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1 or 903.3.1.2. For the purposes 
of this exception, a fully ducted HVAC system 
shall be a duct system for conveying supply, 
return or exhaust air as part of the structure's 
HVAC system. Such a duct system shall be con- 
structed of sheet steel not less than No. 26 gage 
thickness and shall be continuous from the air- 
handling appliance or equipment to the air outlet 
and inlet terminals. Nonmetal flexible air connec- 
tors shall be permitted in the following locations: 


3.1. At the duct connection to the air han- 
dling unit or equipment located within 
the mechanical room in accordance 
with Section 603.9 of the Mechanical 
Code. 
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3.2. From an overhead metal duct to a ceil- 
ing diffuser within the same room in 
accordance with Section 603.6.2 of the 
Mechanical Code. 


717.5.2.1 Horizontal exits. A /isted smoke damper 
designed to resist the passage of smoke shall be 
provided at each point a duct or air transfer opening 
penetrates a fire barrier that serves as a horizontal exit. 


717.5.3 Shaft enclosures. Shaft enclosures that are 
permitted to be penetrated by ducts and air transfer open- 
ings shall be protected with /isted fire and smoke dampers 
installed in accordance with their listing. 


Exceptions: 


1. Fire dampers are not required at penetrations of 
shafts where any of the following criteria are met: 


1.1. Steel exhaust subducts having a wall 
thickness of not less than 0.0187 inch 
(0.4712 mm) are extended not less than 
22 inches (559 mm) vertically in 
exhaust shafts, and an exhaust fan is 
installed at the upper terminus of the 
shaft that is powered continuously in 
accordance with Section 909.11, so as 
to maintain a continuous upward 
airflow to the outdoors. 


].2. Penetrations are tested in accordance 
with ASTM E119 or UL 263 as part of 
the fire-resistance-rated assembly. 


1.3. Ducts are used as part of an approved 
smoke control system designed and 
installed in accordance with Section 
909 and where the fire damper will 
interfere with the operation of the 
smoke control system. 


1.4. The penetrations are in parking garage 
exhaust or supply shafts that are sepa- 
rated from other building shafts by not 
less than 2-hour fire-resistance-rated 
construction. 


2. In Group B and R occupancies equipped through- 
out with an automatic sprinkler system in accor- 
dance with Section 903.3.1.1, smoke dampers are 
not required at penetrations of shafts where all of 
the following criteria are met: 


2.1. Kitchen, clothes dryer, bathroom and 
toilet room exhaust openings are 
installed with steel exhaust subducts, 
having a wall thickness of not less than 
0.0187 inch (0.4712 mm). 


2.2. The subducts extend not less than 22 
inches (559 mm) vertically. 


2.3. An exhaust fan is installed at the upper 
terminus of the shaft that is powered 
continuously in accordance with the 
provisions of Section 909.11, so as to 
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maintain a continuous upward airflow 
to the outdoors. 


3. Smoke dampers are not required at penetration of 
exhaust or supply shafts in parking garages that 
are separated from other building shafts by not 
less than 2-hour fire-resistance-rated construc- 
tion. 


4. Smoke dampers are not required at penetrations 
of shafts where ducts are used as part of an 
approved mechanical smoke control system 
designed in accordance with Section 909 and 
where the smoke damper will interfere with the 
operation of the smoke control system. 


5. Fire dampers and combination fire/smoke damp- 
ers are not required in kitchen and clothes dryer 
exhaust systems where dampers are prohibited by 
the Mechanical Code. 


717.5.3.1 Continuous upward airflow. Fire dampers 
and smoke dampers shall not be installed in shafts that 
are required to maintain a continuous upward airflow 
path where closure of the damper would result in the 
loss of the airflow. 


717.5.4 Fire partitions. Ducts and air transfer openings 
that penetrate fire partitions shall be protected with /isted 
fire dampers installed in accordance with their listing. 


Exceptions: In occupancies other than Group H, fire 


3.6. A minimum 12-inch-long (305 mm) by 
0.060-inch-thick (1.52 mm) steel sleeve 
shall be centered in each duct opening. 
The sleeve shall be secured to both 
sides of the wall and all four sides of the 
sleeve with minimum 1'/,-inch by 1'/,- 
inch by 0.060-inch (38 mm by 38 mm 
by 1.52 mm) steel retaining angles. The 
retaining angles shall be secured to the 
sleeve and the wall with No. 10 (M5) 
screws. The annular space between the 
steel sleeve and the wall opening shall 
be filled with mineral wool batting on 
all sides. 


4. Such walls are penetrated by ducted HVAC sys- 


tems, have a required fire-resistance rating of 1 
hour or less, and are in buildings equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 or 903.3.1.2. 
For the purposes of this exception, a ducted 
HVAC system shall be a duct system for convey- 
ing supply, return or exhaust air as part of the 
structure's HVAC system. Such a duct system 
shall be constructed of sheet steel not less than 
No. 26 gage thickness and shall be continuous 
from the air-handling appliance or equipment to 
the air outlet and inlet terminals. 


dampers are not required where any of the following 717.5.4.1 Corridors. Duct and air transfer openings 
apply: that penetrate corridors shall be protected with damp- A 


1. Corridor walls in buildings equipped throughout ers as follows: 


7-34 


with an automatic sprinkler system in accordance 1. A corridor damper shall be provided where cor- 


with Section 903.3.1.1 or 903.3.1.2 and the duct 
is protected as a through penetration in accor- 
dance with Section 714. 


2. Tenant partitions in covered and open mall build- 
ings where the walls are not required by provi- 
sions elsewhere in the code to extend to the 
underside of the floor or roof sheathing, slab or 
deck above. 


3. The duct system is constructed of approved mate- 
rials in accordance with the Mechanical Code 
and the duct penetrating the wall complies with 
all of the following requirements: 


3.1. The duct shall not exceed 100 square 
inches (0.06 m?). 

32. The duct shall be constructed of steel 
not less than 0.0217 inch (0.55 mm) in 
thickness. 

3.3. The duct shall not have openings that 
communicate the corridor with adjacent 
spaces or rooms. 

3.4. The duct shall be installed above a 
ceiling. 

3.5. The duct shall not terminate at a wall 
register in the fire-resistance-rated wall. 


ridor ceilings, constructed as required for the 
corridor walls as permitted in Section 708.4, 
Exception 3, are penetrated. 


. A ceiling radiation damper shall be provided 


where the ceiling membrane of a fire-resistance- 
rated floor-ceiling or roof-ceiling assembly, con- 
structed as permitted in Section 708.4, Exception 
2, is penetrated. 


. A listed smoke damper designed to resist the pas- 


sage of smoke shall be provided at each point a 
duct or air transfer opening penetrates a corridor 
enclosure required to have smoke and draft con- 
trol doors in accordance with Section 716.2.2.1. 


Exceptions: 


1. Smoke dampers are not required where the 
building is equipped throughout with an 
approved smoke control system in accordance 
with Section 909, and smoke dampers are not 
necessary for the operation and control of the 
system. 


2. Smoke dampers are not required in corridor 
penetrations where the duct is constructed of 
steel not less than 0.019 inch (0.48 mm) in 
thickness and there are no openings serving 
the corridor. 
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717.5.5 Smoke barriers. A listed smoke damper designed 
to resist the passage of smoke shall be provided at each 
point a duct or air transfer opening penetrates a smoke 
barrier. Smoke dampers and smoke damper actuation 
methods shall comply with Section 717.3.3.2. 


Exceptions: 


1. Smoke dampers are not required where the open- 
ings in ducts are limited to a single smoke com- 
partment and the ducts are constructed of steel. 


2. Smoke dampers are not required in smoke barri- 
ers required by Section 407.5 for Group I-2, Con- 
dition 2—where the HVAC system is fully 
ducted in accordance with Section 603 of the 
Mechanical Code and where buildings are 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1 and 
equipped with quick-response sprinklers іп 
accordance with Section 903.3.2. 


717.5.6 Exterior walls. Ducts and air transfer openings in 
fire-resistance-rated exterior walls required to have 
protected openings in accordance with Section 705.10 
shall be protected with listed fire dampers installed in 
accordance with their listing. 


717.5.7 Smoke partitions. A isted smoke damper 
designed to resist the passage of smoke shall be provided 
at each point that an air transfer opening penetrates a 
smoke partition. Smoke dampers and smoke damper actua- 
tion methods shall comply with Section 717.3.3.2. 


Exception: Where the installation of a smoke damper 
will interfere with the operation of a required smoke 
control system in accordance with Section 909, 
approved alternative protection shall be utilized. 


717.6 Horizontal assemblies. Penetrations by ducts and air 
transfer openings of a floor, floor/ceiling assembly or the 
ceiling membrane of а roof/ceiling assembly shall be 
protected by a shaft enclosure that complies with Section 713 
or shall comply with Sections 717.6.1 through 717.6.3. 


717.6.1 Through penetrations. In occupancies other than 
Groups I-2 and I-3, a duct constructed of approved materi- 
als in accordance with the Mechanical Code that 
penetrates a fire-resistance-rated floor/ceiling assembly 
that connects not more than two stories is permitted with- 
out shaft enclosure protection, provided that a /isted fire 
damper is installed at the floor line or the duct is protected 
in accordance with Section 714.5. For air transfer open- 
ings, see Section 712.1.9. 


Exception: A duct is permitted to penetrate three floors 
or less without a fire damper at each floor, provided 
that such duct meets all of the following requirements: 


1. The duct shall be contained and located within 
the cavity of a wall and shall be constructed of 
steel having a minimum wall thickness of 0.0187 
inches (0.4712 mm) (No. 26 gage). 


2. The duct shall open into only one dwelling unit or 
sleeping unit and the duct system shall be contin- 
uous from the unit to the exterior of the building. 
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3. The duct shall not exceed 4-inch (102 mm) nomi- 
nal diameter and the total area of such ducts shall 
not exceed 100 square inches (0.065 m?) in any 
100 square feet (9.3 m?) of floor area. 


4. The annular space around the duct is protected 
with materials that prevent the passage of flame 
and hot gases sufficient to ignite cotton waste 
where subjected to ASTM E119 or UL 263 time- 
temperature conditions under a minimum posi- 
tive pressure differential of 0.01 inch (2.49 Pa) of 
water at the location of the penetration for the 
time period equivalent to the fire-resistance rat- 
ing of the construction penetrated. 


5. Grille openings located in a ceiling of a fire-resis- 
tance-rated floor/ceiling or roof/ceiling assembly 
shall be protected with a /isted ceiling radiation 
damper installed in accordance with Section 
717.6.2.1. 


717.6.2 Membrane penetrations. Ducts and air transfer 
openings constructed of approved materials in accordance 
with the Mechanical Code that penetrate the ceiling 
membrane of а fire-resistance-rated floor/ceiling ог 
roof/ceiling assembly shall be protected with one of the 
following: 


1. A shaft enclosure in accordance with Section 713. 


2. A listed ceiling radiation damper installed at the 
ceiling line where a duct penetrates the ceiling of a 
fire-resistance-rated floor/ceiling or roof/ceiling 
assembly. 


Exceptions: 


1. A fire-resistance-rated assembly tested in 
accordance with ASTM E119 or UL 263 
showing that ceiling radiation dampers are 
not required in order to maintain the fire- 
resistance rating of the assembly. 


2. Where exhaust duct or outdoor air duct 
penetrations protected in accordance with 
Section 714.5.2 are located within the cav- 
ity of a wall and do not pass through 
another dwelling unit or tenant space. 


3. Where duct and air transfer openings are 
protected with a duct outlet penetration sys- 
tem tested as part of a fire-resistance-rated 
assembly in accordance with ASTM E119 
or UL 263. 


3. A listed ceiling radiation damper installed at the 
ceiling line where a diffuser with no duct attached 
penetrates the ceiling of a fire-resistance-rated 
floor/ceiling or roof/ceiling assembly. 


Exceptions: 


1. A fire-resistance-rated assembly tested in 
accordance with ASTM E119 or UL 263 
showing that ceiling radiation dampers are 
not required in order to maintain the fire- 
resistance rating of the assembly. 
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2. Where duct and air transfer openings are 
protected with a duct outlet penetration sys- 
tem tested as part of a fire-resistance-rated 
assembly in accordance with ASTM E119 
or UL 263. 


717.6.2.1 Ceiling radiation dampers testing and 
installation. Ceiling radiation dampers shall be tested 
in accordance with Section 717.3.1. Ceiling radiation 
dampers shall be installed in accordance with the 
details specified in the fire-resistance-rated assembly 
and the manufacturer’s instructions and the listing. 


717.6.2.1.1 Dynamic systems. Only ceiling radia- 
tion dampers labeled for use in dynamic systems 
shall be installed in heating, ventilation and air- 
conditioning systems designed to operate with fans 
on during a fire. 


717.6.2.1.2 Static systems. Static ceiling radiation 
dampers shall be provided with systems that are not 
designed to operate during a fire. 


Exceptions: 


1. Where a static ceiling radiation damper is 
installed at the opening of a duct, a smoke 
detector shall be installed inside the duct or 
outside the duct with sampling tubes pro- 
truding into the duct. The detector or tubes 
in the duct shall be within 5 feet (1524 mm) 
of the damper. Air outlets and inlets shall 
not be located between the detector or tubes 
and the damper. The detector shall be listed 
for the air velocity, temperature and humid- 
ity anticipated at the point where it is 
installed, Other than in mechanical smoke 
control systems, dampers shall be closed 
upon fan shutdown where local smoke 
detectors require a minimum velocity to 
operate. 


2. Where a static ceiling radiation damper is 
installed in a ceiling, the ceiling radiation 
damper shall be permitted to be controlled 
by a smoke detection system installed in 
the same room or area as the ceiling radia- 
tion damper. 


3. A static ceiling radiation damper shall be 
permitted to be installed in a room where 
an occupant sensor is provided within the 
room that will shut down the system. 


717.6.3 Nonfire-resistance-rated floor assemblies. Duct 
systems constructed of approved materials in accordance 
with the Mechanical Code that penetrate nonfire-resis- 
tance-rated floor assemblies shall be protected by any of 
the following methods: 


1. A shaft enclosure in accordance with Section 713. 


2. The duct connects not more than two stories, and the 
annular space around the penetrating duct is pro- 
tected with an approved noncombustible material 
that resists the free passage of flame and the prod- 
ucts of combustion. 


3. In floor assemblies composed of noncombustible 
materials, a shafi shall not be required where the 
duct connects not more than three stories, the annu- 
lar space around the penetrating duct is protected 
with an approved noncombustible material that 
resists the free passage of flame and the products of 
combustion and a fire damper is installed at each 
floor line. 


Exception: Fire dampers are not required in 
ducts within individual residential dwelling units. 


717.7 Flexible ducts and air connectors. Flexible ducts and 
air connectors shall not pass through any fire-resistance-rated 
assembly. Flexible air connectors shall not pass through any 
wall, floor or ceiling. 


SECTION 718 
CONCEALED SPACES 


718.1 General. Fireblocking and draftstopping shall be 
installed in combustible concealed locations in accordance 
with this section. Fireblocking shall comply with Section 
718.2. Draftstopping in floor/ceiling spaces and attic spaces 
shall comply with Sections 718.3 and 718.4, respectively. 
The permitted use of combustible materials in concealed 
spaces of buildings of Type I or П construction shall be 
limited to the applications indicated in Section 718.5. 


718.2 Fireblocking. In combustible construction, fireblock- 
ing shall be installed to cut off concealed draft openings (both 
vertical and horizontal) and shall form an effective barrier 
between floors, between a top story and a roof or attic space. 
Fireblocking shall be installed in the locations specified in 
Sections 718.2.2 through 718.2.7. 


718.2.1 Fireblocking materials. Fireblocking shall 
consist of the following materials: 


1. Two-inch (51 mm) nominal lumber. 


2. Two thicknesses of 1-тећ (25 mm) nominal lumber 
with broken lap joints. 

3. One thickness of 0.719-inch (18.3 mm) wood struc- 
tural panels with joints backed by 0.719-inch (18.3 
mm) wood structural panels. 


4. One thickness of 0.75-inch (19.1 mm) particleboard 
with joints backed by 0.75-inch (19 mm) particle- 
board. 

5. One-half-inch (12.7 mm) gypsum board. 

6. One-fourth-inch (6.4 mm) cement-based millboard. 

7. Batts or blankets of mineral wool, mineral fiber or 
other approved materials installed in such a manner 
as to be securely retained in place. 

8. Cellulose insulation tested in the form and manner 
intended for use to demonstrate its ability to remain 
in place and to retard the spread of fire and hot 
gases. 

9. Mass timber complying with Section 2304.11. 


718.2.1.1 Batts or blankets of mineral wool or 
mineral fiber. Batts or blankets of mineral wool or 
mineral fiber or other approved nonrigid materials shall 
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be permitted for compliance with the 10-foot (3048 
mm) horizontal fireblocking in walls constructed using 
parallel rows of studs or staggered studs. 


718.2.1.2 Unfaced fiberglass. Unfaced fiberglass batt 
insulation used as fireblocking shall fill the entire cross 
section of the wall cavity to a minimum height of 16 
inches (406 mm) measured vertically. Where piping, 
conduit or similar obstructions are encountered, the 
insulation shall be packed tightly around the 
obstruction. 


718.2.1.3 Loose-fill insulation material. Loose-fill 
insulation material, insulating foam sealants and caulk 
materials shall not be used as a fireblock unless specifi- 
cally tested in the form and manner intended for use to 
demonstrate its ability to remain in place and to retard 
the spread of fire and hot gases. 


718.2.1.4 Fireblocking integrity. The integrity of fire- 
blocks shall be maintained. 


718.2.1.5 Double stud walls. Batts or blankets of 
mineral or glass fiber or other approved nonrigid mate- 
rials shall be allowed as fireblocking in walls 
constructed using parallel rows of studs or staggered 
studs. 


718.2.2 Concealed wall spaces. Fireblocking shall be 
provided in concealed spaces of stud walls and partitions, 
including furred spaces, and parallel rows of studs or stag- 
gered studs, as follows: 


1. Vertically at the ceiling and floor levels. 


2. Horizontally at intervals not exceeding 10 feet (3048 
mm). 


718.2.3 Connections between horizontal and vertical 
spaces. Fireblocking shall be provided at interconnections 
between concealed vertical stud wall or partition spaces 
and concealed horizontal spaces created by an assembly of 
floor joists or trusses, and between concealed vertical and 
horizontal spaces such as occur at soffits, drop ceilings, 


. cove ceilings and similar locations. 


718.2.4 Stairways. Fireblocking shall be provided in 
concealed spaces between stair stringers at the top and 
bottom of the run. Enclosed spaces under stairways shall 
comply with Section 1011.7,3. 


718.2.5 Ceiling and floor openings. Where required by 
Section 712.1.8, Exception 1 of Section 714.5.1.2 or 
Section 714.6, fireblocking of the annular space around 
vents, pipes, ducts, chimneys and fireplaces at ceilings 
and floor levels shall be installed with a material specifi- 
cally tested in the form and manner intended for use to 
demonstrate its ability to remain in place and resist the 
free passage of flame and the products of combustion. 


718.2.5.1 Factory-built chimneys and fireplaces. 
Factory-built chimneys and fireplaces shall be fire- 
blocked in accordance with UL 103 and UL 127. 


718.2.6 Exterior wall coverings. Fireblocking shall be 
installed within concealed spaces of exterior wall cover- 
ings and other exterior architectural elements where 
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permitted to be of combustible construction as specified 
in Section 1405 or where erected with combustible 
frames. Fireblocking shall be installed at maximum 
intervals of 20 feet (6096 mm) in either dimension so 
that there will be no concealed space exceeding 100 
square feet (9.3 п?) between fireblocking. Where wood 
furring strips are used, they shall be of approved wood of 
natural decay resistance or preservative-treated wood. № 
noncontinuous, such elements shall have closed ends, 
with not less than 4 inches (102 mm) of separation 
between sections. 


Exceptions: 


1. Fireblocking of cornices is not required in single- 
family dwellings. Fireblocking of cornices of a 
two-family dwelling is required only at the line of 
dwelling unit separation. 


2. Fireblocking shall not be required where the exte- 
rior wall covering is installed on noncombustible 
framing and the face of the exterior wall covering 
exposed to the concealed space is covered by one 
of the following materials: 


2.1. Aluminum having a minimum thickness 
of 0.019 inch (0.5 mm). 


2.2. Corrosion-resistant steel having a base 
metal thickness not less than 0.016 inch 
(0.4 mm) at any point. 


2.3. Other approved noncombustible 
materials. 


3. Fireblocking shall not be required where the ех/е- 
rior wall covering has been tested in accordance 
with, and complies with the acceptance criteria 
of, NFPA 285. The exterior wall covering shall 
be installed as tested in accordance with NFPA 
285. 


718.2.7 Concealed sleeper spaces. Where wood sleepers 
are used for laying wood flooring on masonry or concrete 
fire-resistance-rated floors, the space between the floor 
slab and the underside of the wood flooring shall be filled 
with an approved material to resist the free passage of 
flame and products of combustion or fireblocked in such a 
manner that open spaces under the flooring shall not 
exceed 100 square feet (9.3 m?) in area and such space 
shall be filled solidly under permanent partitions so that 
communication under the flooring between adjoining 
rooms shall not occur. 


Exceptions: 


1. Fireblocking is not required for slab-on-grade 
floors in gymnasiums. 


2. Fireblocking is required only at the juncture of 
each alternate lane and at the ends of each lane in 
a bowling facility. 


718.3 Draftstopping in floors. Draftstopping shall be 
installed to subdivide floor/ceiling assemblies where required 
by Section 708.4.2. In other than Group R occupancies, draft- 
stopping shall be installed to subdivide combustible 
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floor/ceiling assemblies so that horizontal floor areas do not 
exceed 1,000 square feet (93 m°). 


Exception: Buildings equipped throughout with an auto- 
matic sprinkler system in accordance with Section 
903.3:1.1. 


718.3.1 Draftstopping materials. Draftstopping materi- 
als shall be not less than '/,-inch (12.7 mm) gypsum 
board, */,-inch (9.5 mm) wood structural panel, */,-inch 
(9.5 mm) particleboard, 1-іпеһ (25-mm) nominal 
lumber, cement fiberboard, batts or blankets of mineral 
wool or glass fiber, or other approved materials 
adequately supported. The integrity of drafistops shall be 
maintained. 


718.4 Draftstopping in attics. Draftstopping shall be 
installed to subdivide attic spaces where required by Section 
708.4.2. In other than Group R, draftstopping shall be 
installed to subdivide combustible attic spaces and combusti- 
ble concealed roof spaces such that any horizontal area does 
not exceed 3,000 square feet (279 m°). Ventilation of 
concealed roof spaces shall be maintained in accordance with 
Section 1202.2.1. 


Exception: Buildings equipped throughout with an auto- 
matic sprinkler system in accordance with Section 
903.3.1.1. 


718.4.1 Draftstopping materials. Materials utilized for 
draftstopping of attic spaces shall comply with Section 
718.3.1. 


718.4.1.1 Openings. Openings in the partitions shall be 
protected by self-closing doors with automatic latches 
constructed as required for the partitions. 


718.5 Combustible materials in concealed spaces in Type I 
or П construction. Combustible materials shall not be 
permitted in concealed spaces of buildings of Type I or П 
construction. 


Exceptions: 


1. Combustible materials in accordance with Section 
603. 


2. Combustible materials exposed within plenums 
complying with Section 602 of the Mechanical 
Code. 


3. Class A interior finish materials classified in accor- 
dance with Section 803. 


4. Combustible piping within partitions or shaft enclo- 
sures installed in accordance with the provisions of 
this code. 


5. Combustible piping within concealed ceiling spaces 
installed in accordance with the Mechanical Code 
and the Plumbing Code. 


6. Combustible insulation and covering on pipe and 
tubing, installed in concealed spaces other than ple- 
nums, complying with Section 720.7. 


SECTION 719 
FIRE-RESISTANCE 
REQUIREMENTS FOR PLASTER 


719.1 Thickness of plaster. The minimum thickness of 
gypsum plaster or Portland cement plaster used in a fire- 
resistance-rated system shall be determined by the prescribed 
fire tests. The plaster thickness shall be measured from the 
face of the lath where applied to gypsum lath or metal lath. 


719.2 Plaster equivalents. For fire-resistance purposes, '/, 
inch (12.7 mm) of unsanded gypsum plaster shall be deemed 
equivalent to */, inch (19.1 mm) of one-to-three gypsum sand 
plaster or 1 inch (25 mm) of Portland cement sand plaster. 


719.3 Noncombustible furring. In buildings of Types I and 
II construction, plaster shall be applied directly on concrete or 
masonry or on approved noncombustible plastering base and 
furring. 

719.4 Double reinforcement. Plaster protection more than | 
inch (25 mm) in thickness shall be reinforced with an addi- 
tional layer of approved lath embedded not less than 3/4 inch 
(19.1 mm) from the outer surface and fixed securely in place. 


Exception: Solid plaster partitions or where otherwise 
determined by fire tests. 


719.5 Plaster alternatives for concrete. In reinforced 
concrete construction, gypsum plaster or Portland cement 
plaster is permitted to be substituted for '/, inch (12.7 mm) of 
the required poured concrete protection, except that a mini- 
mum thickness of ?/, inch (9.5 mm) of poured concrete shall 
be provided in reinforced concrete floors and 1 inch (25 mm) 
in reinforced concrete columns in addition to the plaster 
finish. The concrete base shall be prepared in accordance 
with Section 2510.7. 


SECTION 720 
THERMAL- AND SOUND-INSULATING MATERIALS 


720.1 General. Insulating materials shall comply with the 
requirements of this section. Where a flame spread index or a 
smoke-developed index is specified in this section, such index 
shall be determined in accordance with ASTM E84 or UL 
723. Any material that is subject to an increase in flame 
spread index or smoke-developed index beyond the limits 
herein established through the effects of age, moisture or 
other atmospheric conditions shall not be permitted. Insulat- 
ing materials, when tested in accordance with the 
requirements of this section, shall include facings, when used, 
such as vapor retarders, vapor permeable membranes and 
similar coverings, and all layers of single and multilayer 
reflective foil insulation and similar materials. 


Exceptions: 
1. Fiberboard insulation shall comply with Chapter 23. 


2. Foam plastic insulation shall comply with Chapter 
26. 


3. Duct and pipe insulation and duct and pipe cover- 


ings and linings in plenums shall comply with the 
Mechanical Code. 
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4. All layers of single and multilayer reflective plastic 
core insulation shall comply with Section 2614. 


720.2 Concealed installation. Insulating materials, where 
concealed as installed in buildings of any type of construc- 
tion, shall have a flame spread index of not more than 25 and 
a smoke-developed index of not more than 450. 


Exception: Cellulosic fiber loose-fill insulation comply- 
ing with the requirements of Section 720.6 shall not be 
required to meet a flame spread index requirement but 
shall be required to meet a smoke-developed index of not 
more than 450 when tested in accordance with CAN/ULC 
$102.2. 


720.2.1 Facings. Where such materials are installed in 
concealed spaces in buildings of Type Ш, IV or У 
construction, the flame spread and smoke-developed 
limitations do not apply to facings, coverings, and layers 
of reflective foil insulation that are installed behind and in 
substantial contact with the unexposed surface of the ceil- 
ing, wall or floor finish. 


Exception: All layers of single and multilayer reflective 
plastic core insulation shall comply with Section 2614. 


720.3 Exposed installation. Insulating materials, where 
exposed as installed in buildings of any type of construction, 
shall have a flame spread index of not more than 25 and a 
smoke-developed index of not more than 450. 


Exception: Cellulosic fiber loose-fill insulation complying 
with the requirements of Section 720.6 shall not be required 
to meet a flame spread index requirement but shall be 
required to meet a smoke-developed index of not more than 
450 when tested in accordance with CAN/ULC $102.2. 


720.3.1 Attic floors. Exposed insulation materials 
installed on attic floors shall have a critical radiant flux of 
not less than 0.12 watt per square centimeter when tested 
in accordance with ASTM E970. 


720.4 Loose-fill insulation. Loose-fill insulation materials 
that cannot be mounted in the ASTM E84 or UL 723 appara- 
tus without a screen or artificial supports shall comply with 
the flame spread and smoke-developed limits of Sections 
720.2 and 720.3 when tested in accordance with CAN/ULC 
$102.2. 


Exception: Cellulosic fiber loose-fill insulation shall not 
be required to meet a flame spread index requirement 
when tested in accordance with CAN/ULC 5102.2, 
provided that such insulation has a smoke-developed index 
of not more than 450 and complies with the requirements 
of Section 720.6. 


720.5 Roof insulation. The use of combustible roof insula- 
tion not complying with Sections 720.2 and 720.3 shall be 
permitted in any type of construction provided that insulation 
is covered with approved roof coverings directly applied 
thereto, 


720.6 Cellulosic fiber loose-fill insulation and self- 
supported spray-applied cellulosic insulation. Cellulosic 
fiber loose-fill insulation and self-supported spray-applied 
cellulosic insulation shall comply with CPSC 16 CFR Parts 
1209 and 1404. Each package of such insulating material 


2022 OREGON STRUCTURAL SPECIALTY CODE 


FIRE AND SMOKE PROTECTION FEATURES 


shall be clearly labeled in accordance with CPSC 16 CFR 
Parts 1209 and 1404. 


720.7 Insulation and covering on pipe and tubing. Insula- 
tion and covering on pipe and tubing shall have a flame 
spread index of not more than 25 and a smoke-developed 
index of not more than 450. 


Exception: Insulation and covering on pipe and tubing 
installed in plenums shall comply with the Mechanical 
Code. 


SECTION 721 
PRESCRIPTIVE FIRE RESISTANCE 


721.1 General. The provisions of this section contain 
prescriptive details of fire-resistance-rated building elements, 
components or assemblies. The materials of construction 
specified in Tables 721.1(1), 721.1(2) and 721.1(3) shall be 
assumed to have the /ire-resistance ratings prescribed 
therein. Where materials that change the capacity for heat 
dissipation are incorporated into а  fire-resistance-rated 
assembly, fire test results or other substantiating data shall be 
made available to the building official to show that the 
required fire-resistance-rating time period is not reduced. 


721.1.1 Thickness of protective coverings. The thickness 
of fire-resistant materials required for protection of struc- 
tural members shall be not less than set forth in Table 
721.1(1), except as modified in this section. The figures 
shown shall be the net thickness of the protecting materials 
and shall not include any hollow space in back of the 
protection. 


721,1.2 Unit masonry protection. Where required, metal 
ties shall be embedded in bed joints of unit masonry for 
protection of steel columns. Such ties shall be as set forth 
in Table 721.1(1) or be equivalent thereto. 


721.1.3 Reinforcement for cast-in-place concrete 
column protection. Cast-in-place concrete protection for 
steel columns shall be reinforced at the edges of such 
members with wire ties of not less than 0.18 inch (4.6 mm) 
in diameter wound spirally around the columns on a pitch 
of not more than 8 inches (203 mm) or by equivalent 
reinforcement. 


721.1.4 Plaster application. The finish coat is not 
required for plaster protective coatings where those coat- 
ings comply with the design mix and_ thickness 
requirements of Tables 721.1(1), 721.1(2) and 721.1(3). 


721.1.5 Bonded prestressed concrete tendons. For 
members having a single tendon or more than one tendon 
installed with equal concrete cover measured from the 
nearest surface, the cover shall be not less than that set 
forth in Table 721.1(1). For members having multiple 
tendons installed with variable concrete cover, the average 
tendon cover shall be not less than that set forth in Table 
721.1(1), provided that: 


1. The clearance from each tendon to the nearest 
exposed surface is used to determine the average 
cover. 
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2. The clear cover for individual tendons shall not be 
less than one-half of that set forth in Table 721.1(1). 
A minimum cover of ?/, inch (19.1 mm) for slabs 
and 1 inch (25 mm) for beams is required for any 
aggregate concrete. 


3. For the purpose of establishing a fire-resistance rat- 
ing, tendons having a clear covering less than that 
set forth in Table 721.1(1) shall not contribute more 
than 50 percent of the required ultimate moment 
capacity for members less than 350 square inches 
(0.226 m°) in cross-sectional area and 65 percent for 
larger members. For structural design purposes, 
however, tendons having a reduced cover are 
assumed to be fully effective. 


SECTION 722 
CALCULATED FIRE RESISTANCE 


722.1 General. The provisions of this section contain 
procedures by which the fire resistance of specific materi- 
als or combinations of materials is established by 
calculations. These procedures apply only to the informa- 
tion contained in this section and shall not be otherwise 
used. The calculated fire resistance of specific materials or 
combinations of materials shall be established by one of 
the following: 


1. 


Concrete, concrete masonry and clay masonry assem- 
blies shall be permitted in accordance with ACI 
216.1/TMS 0216. 


. Precast and precast, prestressed concrete assemblies 


shall be permitted in accordance with PCI 124. 


. Steel assemblies shall be permitted in accordance with 


Chapter 5 of ASCE 29. 


. Exposed wood members and wood decking shall be 


permitted in accordance 16 of 


ANSI/AWC NDS. 


with Chapter 


722.2 Concrete assemblies. The provisions of this section 
contain procedures by which the fire-resistance ratings of 
concrete assemblies are established by calculations. 


722.2.1 Concrete walls. 


Cast-in-place and precast 


concrete walls shall comply with Section 722.2.1.1. Multi- 
wythe concrete walls shall comply with Section 722.2.1.2. 
Joints between precast panels shall comply with Section 
722.2.1.3. Concrete walls with gypsum wallboard or plas- 
ter finish shall comply with Section 722.2.1.4. 
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722.2.1.1 Cast-in-place or precast walls. The mini- 
mum equivalent thicknesses of cast-in-place or precast 
concrete walls for fire-resistance ratings of 1 hour to 4 
hours are shown in Table 722.2.1.1. For solid walls 
with flat vertical surfaces, the equivalent thickness is 
the same as the actual thickness. The values in Table 
722.2.1.1 apply to plain, reinforced or prestressed 
concrete walls. 


MINIMUM SLAB THICKNESS (inches) 
CONCRETE FOR FIRE-RESISTANCE RATING OF 
TYPE 


Carbonate 


Sand-light- 
T 


Bowen БЕСІН БЕТІН 35 БЕСІН 


For SI: 1 inch = 25.4 mm. 


TABLE 722.2.1.1 
MINIMUM EQUIVALENT THICKNESS OF 
CAST-IN-PLACE OR PRECAST CONCRETE WALLS, 
LOAD-BEARING OR NONLOAD-BEARING 


tur [enews] Zhou [Shows | atour 


Pu ij 
DOLLE 
RUM 


722.2.1.1.1 Hollow-core precast wall panels. For 
hollow-core precast concrete wall panels in which 
the cores are of constant cross section throughout the 
length, calculation of the equivalent thickness by 
dividing the net cross-sectional area (the gross cross 
section minus the area ofthe cores) ofthe panel by its 
width shall be permitted 


722.2.1.1.2 Core spaces filled. Where all of the core 
spaces of hollow-core wall panels are filled with loose- 
fill material, such as expanded shale, clay or slag, or 
vermiculite or perlite, the fire-resistance rating of the 
wall is the same as that of a solid wall of the same 
concrete type and of the same overall thickness. 


722.2.1.1.3 Tapered cross sections. The thickness 
of panels with tapered cross sections shall be that 
determined at a distance 21 or 6 inches (152 mm), 
whichever is less, from the point of minimum thick- 
ness, where ¢ is the minimum thickness. 


722.2.1.1.4 Ribbed or undulating surfaces. The 
equivalent thickness of panels with ribbed or undu- 
lating surfaces shall be determined by one of the 
following expressions: 


For s > 44, the thickness to be used shall be / 
For s < 2t, the thickness to be used shall be t, 
For 4t > s > 24 the thickness to be used shall be 


+(Ч-1),- 


where: 


(Equation 7-3) 


s = Spacing of ribs or undulations. 
t =Minimum thickness. 


t, = Equivalent thickness of the panel calculated as 
the net cross-sectional area of the panel divided 
by the width, in which the maximum thickness 
used in the calculation shall not exceed 21. 


722.2.1.2 Multiwythe walls. For walls that consist of 
two wythes of different types of concrete, the fire-resis- 
tance ratings shall be permitted to be determined from 
Figure 722.2.1.2. 
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TABLE 721.1(1) 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON 
TIME PERIODS FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS” 


MINIMUM THICKNESS OF 
INSULATING MATERIAL 
STRUCTURAL | rey FOR THE FOLLOWING 
PARTS ТО ВЕ | NUMBER INSULATING MATERIAL USED FIRE-RESISTANCE 
PROTECTED PERIODS (inches) 


ES Carbonate, lightweight and sand-lightweight aggregate concrete, members 6" x 6" 
1 


or greater (not including sandstone, granite and siliceous gravel)." 


12 Carbonate, lightweight and sand-lightweight aggregate concrete, members 8" х 8" 
" for greater (not including sandstone, granite and siliceous gravel)." 


Carbonate, lightweight and sand-lightweight aggregate concrete, members 12" x 


12" or greater (not including sandstone, granite and siliceous gravel)." 


Siliceous aggregate concrete and concrete excluded іп Item 1-1.1, members 6" х 6" 1", 
or greater." 

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 8" х 8" 2/ 

or greater." E 

Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 12" x 2 

12" or greater." 


Стат [Clay or shale brick wi brick and morari — — — Е Е ЕЯ 


4" hollow clay tile in two 2" layers; '/," mortar between tile and column; */," metal 
mesh 0.046" wire diameter in horizontal joints; tile fill. 


2" hollow clay tile; */," mortar between tile and column; ?/," metal mesh 0.046" wire 
diameter in horizontal joints; limestone concrete И; plastered with */," gypsum 
plaster. 


2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile or °⁄4" 
metal mesh 0.046" diameter wire in horizontal joints; limestone or trap-rock con- 


1. Steel col- crete fill* extending 1" outside column on all sides. 


umns and all = = "m Е - : 
of primary 2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile with 


trusses "* [or without concrete fill; */," mortar between tile and column. 


(continued) Cement plaster over metal lath wire tied to */," cold-rolled vertical channels with 
0.049" (No. 18 B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed 1:2'/, 
by volume, cement to sand. 


Vermiculite concrete, 1:4 mix by volume over paper-backed wire fabric lath 
wrapped directly around column with additional 2" x 2" 0.065"/0.065" (No. 16/16 
B.W. gage) wire fabric placed ?/," from outer concrete surface. Wire fabric tied with 
0.049" (No. 18B.W. gage) wire spaced 6" on center for inner layer and 2" on center 
for outer layer. 


Perlite or vermiculite gypsum plaster over metal lath wrapped around column and 
furred 1'/," from column flanges. Sheets lapped at ends and tied at 6" intervals with 
0.049" (No. 18 B.W. gage) tie wire. Plaster pushed through to flanges. 


Perlite or vermiculite gypsum plaster over self-furring metal lath wrapped directly 
around column, lapped 1" and tied at 6" intervals with 0.049" (No. 18 B.W. gage) 
wire. 


Perlite or vermiculite gypsum plaster on metal lath applied to */," cold-rolled chan- 
nels spaced 24" apart vertically and wrapped flatwise around column. 


Perlite or vermiculite gypsum plaster over two layers of '/," plain full-length gyp- 
sum lath applied tight to column flanges. Lath wrapped with 1" hexagonal mesh of 
No. 20-gage wire and tied with doubled 0.035" diameter (No. 18 B.W. gage) wire 
ties spaced 23" on center. For three-coat work, the plaster mix for the second coat 
shall not exceed 100 pounds of gypsum to 2'/, cubic feet of aggregate for the 3-hour 
system. 


1 ) (continued) 
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TABLE 721.1(1)—continued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON 
TIME PERIODS FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS" 


MINIMUM THICKNESS OF 

INSULATING MATERIAL 
STRUCTURAL FOR THE FOLLOWING 
PARTS ТО ВЕ | ЛЕМІ INSULATING MATERIAL USED FIRE-RESISTANCE 
PROTECTED PERIODS (inches) 


Perlite or vermiculite gypsum plaster over one layer of '/," plain full-length gypsum 
lath applied tight to column flanges, Lath tied with doubled 0.049" (No. 18 B.W. 
gage) wire ties spaced 23" on center and scratch coat wrapped with 1" hexagonal 
mesh 0.035" (No. 20 B.W. gage) wire fabric. For three-coat work, the plaster mix 
for the second coat shall not exceed 100 pounds of gypsum to 2'/, cubic feet of 
aggregate. 


Multiple layers of '/," gypsum wallboard" adhesively“ secured to column flanges 
and successive layers. Wallboard applied without horizontal joints. Corner edges of 
each layer staggered. Wallboard layer below outer layer secured to column with 
doubled 0.049" (No. 18 B.W. gage) steel wire ties spaced 15" on center. Exposed 
corners taped and treated. 


Three layers of */," Type X gypsum wallboard.‘ First and second layer held in place 
by '/," diameter by 1*/," long ring shank nails with */,," diameter heads spaced 24" 
on center at corners. Middle layer also secured with metal straps at mid-height and 
18" from each end, and by metal corner bead at each corner held by the metal straps. 
Third layer attached to corner bead with 1" long gypsum wallboard screws spaced 
12" on center. 


1. Steel col- Three layers of /," Type X gypsum wallboard,° each layer screw attached to 1°/," 

umns and all steel studs 0.018" thick (No. 25 carbon sheet steel gage) at each corner of column. 
Middle layer also secured with 0.049" (No. 18 B.W. gage) double-strand steel wire 
ties, 24" on center. Screws are No. 6 by 1" spaced 24" on center for inner layer, No. 
6 by 1°/," spaced 12" on center for middle layer and No. 8 by 2!/," spaced 12" on 


center for outer layer. 


Wood-fibered gypsum plaster mixed 1:1 by weight gypsum-to-sand aggregate 
applied over metal lath. Lath lapped 1" and tied 6" on center at all end, edges and 
spacers with 0.049" (No. 18 B.W. gage) steel tie wires. Lath applied over '/," spac- 
ers made of ?/," furring channel with 2" legs bent around each corner. Spacers 
located 1" from top and bottom of member and not greater than 40" on center and 
wire tied with a single strand of 0.049" (No. 18 B.W. gage) steel tie wires. Corner 
bead tied to the lath at 6" on center along each corner to provide plaster thickness. 


Minimum W8x35 wide flange steel column (w/d > 0.75) with each web cavity filled 
even with the flange tip with normal weight carbonate or siliceous aggregate con- 
crete (3,000 psi minimum compressive strength with 145 pef + 3 pef unit weight). 
Reinforce the concrete in each web cavity with a minimum No. 4 deformed rein- 
forcing bar installed vertically and centered in the cavity, and secured to the column 
web with a minimum No. 2 horizontal deformed reinforcing bar welded to the web 
every 18" on center vertically. As an alternative to the No. 4 rebar, */," diameter by 
3" long headed studs, spaced at 12" on center vertically, shall be welded on each 
side of the web mid-way between the column flanges. 


Carbonate, lightweight and sand-lightweight aggregate concrete (not including 
sandstone, granite and siliceous gravel) with 3" or finer metal mesh placed 1" from 
the finished surface anchored to the top flange and providing not less than 0.025 
square inch of steel area per foot in each direction. 


Siliceous aggregate concrete and concrete excluded in Item 2-1.1 with 3" or finer 
metal mesh placed 1" from the finished surface anchored to the top flange and pro- 
viding not less than 0.025 square inch of steel area per foot in each direction. 


Cement plaster on metal lath attached to */," cold-rolled channels with 0.04" (No. 18 
B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed 1:2'/, by volume, 
cement to sand. 


(continued) 
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PARTS TO BE NUMBER 
PROTECTED 


2. Webs or 
flanges of steel 
beams and 


3. Bonded pre- 
tensioned rein- 
forcement in 
prestressed 
concrete? 
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TABLE 721.1(1)—continued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON 
TIME PERIODS FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS" 


INSULATING MATERIAL USED 


Vermiculite gypsum plaster on a metal lath cage, wire tied to 0,165" diameter (No. 8 
B.W. gage) steel wire hangers wrapped around beam and spaced 16" on center. 
Metal lath ties spaced approximately 5" on center at cage sides and bottom. 


Two layers of */," Type X gypsum wallboard" are attached to U-shaped brackets 
spaced 24" on center. 0.018" thick (No. 25 carbon sheet steel gage) 17," deep by 1" 
galvanized steel runner channels are first installed parallel to and on each side of the 
top beam flange to provide а '/," clearance to the flange. The channel runners are 
attached to steel deck or concrete floor construction with approved fasteners spaced 
12" on center. U-shaped brackets are formed from members identical to the channel 
runners. At the bent portion of the U-shaped bracket, the flanges of the channel are 
cut out so that 1*/,"-deep corner channels can be inserted without attachment paral- 
lel to each side of the lower flange. 

As an alternative, 0.021" thick (No. 24 carbon sheet steel gage) 1" x 2" runner and 
corner angles shall be used in lieu of channels, and the web cutouts in the U-shaped 
brackets shall not be required. Each angle is attached to the bracket with '/,"-long 
No. 8 self-drilling screws. The vertical legs of the U-shaped bracket are attached to 
the runners with one '/,"-long No. 8 self-drilling screw. The completed steel framing 
provides a 2'/," and 1'/," space between the inner layer of wallboard and the sides 
and bottom of the steel beam, respectively. The inner layer of wallboard is attached 
to the top runners and bottom corner channels or corner angles with 1'/,"-long No. 6 
self-drilling screws spaced 16" on center. The outer layer of wallboard is applied 
with 1*/,"-long No. 6 self-drilling screws spaced 8" on center. The bottom corners 
are reinforced with metal corner beads. 


Three layers of */," Type X gypsum wallboard’ attached to a steel suspension system 
as described immediately above utilizing the 0.018" thick (No. 25 carbon sheet steel 
gage) 1" x 2" lower corner angles. The framing is located so that a 2'/," and 2" space 
is provided between the inner layer of wallboard and the sides and bottom of the 
beam, respectively. The first two layers of wallboard are attached as described 
immediately above. A layer of 0.035" thick (No. 20 B.W. gage) 1" hexagonal galva- 
nized wire mesh is applied under the soffit of the middle layer and up the sides 
approximately 2". The mesh is held in position with the No. 6 1°/,"-long screws 
installed in the vertical leg of the bottom corner angles. The outer layer of wallboard 
is attached with No. 6 2'/,"-long screws spaced 8" on center. One screw is installed 
at the mid-depth of the bracket in each layer. Bottom corners are finished as 
described above. 


Carbonate, lightweight, sand-lightweight and siliceous aggregate concrete 
Bonns tt qid tu weco 0$ ҚЫЗЫ C айел» ay ҚА or girders 
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INSULATING MATERIAL 
FOR THE FOLLOWING 
FIRE-RESISTANCE 
PERIODS (inches) 


PERPE 
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STRUCTURAL ITEM 
PARTS TO BE NUMBER 
PROTECTED 


4. Bonded or 
unbonded 
post-ten- 
sioned ten- 
dons in 
prestressed 
сопсгеје“ ' 


TABLE 721.1(1)—continued 
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON 
TIME PERIODS FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALS" 


MINIMUM THICKNESS OF 
INSULATING MATERIAL 
FOR THE FOLLOWING 
FIRE-RESISTANCE 
PERIODS (inches) 


INSULATING MATERIAL USED 


Carbonate, lightweight, sand-lightweight and siliceous‘ aggregate concrete 
Unrestrained members: 


Стол ты Са гы 5 Бый КОЛ EDS 
юшин te ео Мамин Ж: д 


Beams and girders’ 
Ж AERIS be Sg MO PE BIE! VE HAUS 


Carbonate, lightweight, sand-lightweight and siliceous aggregate 
Restrained members:* 
4-1.2 


Мем Сз ЕУ Ee ІЗЕТ ҚА 


Bere лал juin у te ep el end 
greater than 12" wide | 2 | | 17, | — | 
crete columns, 


Carbonate, lightweight and sand-lightweight aggregate concrete, members 12" or 
larger, square or round. (Size limit does not apply to beams and girders monolithic | 17, | 17, | 17, | 1'4 
5411 with floors.) 
beams girders Siliceous aggregate concrete, members 12" or larger, square or round. (Size limit 2 ту. | ay | ay 
and trusses does not apply to beams and girders monolithic with floors.) я 2 р 


6. Reinforcing | 611 | Carbonate, lightweight and sand-lightweight aggregate concrete Barvit 


steel in rein- 
forced con- 6-1.2 |5сеоџ5 aggregate concrete 17, | 15 us 
crete joists! 


7. Reinforcing Carbonate, lightweight and sand-lightweight aggregate concrete ЖЕНЕ 


and tie rods in 
Siliceous aggregate concrete ЕЕ 


floor and roof 

slabs’ 

For SI: 1 inch = 25.4 mm, 1 square inch = 645.2 mm’, 1 cubic foot = 0.0283 m°, 1 pound per cubic foot = 16.02 kg/m’. 

a. Reentrant parts of protected members to be filled solidly. 

b. Two layers of equal thickness with а */,-inch airspace between. 

с. For all of the construction with gypsum wallboard described in Table 721.1(1), gypsum base for veneer plaster of the same size, thickness and core type 
shall be permitted to be substituted for gypsum wallboard, provided that attachment is identical to that specified for the wallboard and the joints on the face 
layer are reinforced, and the entire surface is covered with not less than '/,,-inch gypsum veneer plaster. 

d. An approved adhesive qualified under ASTM E119 or UL 263. 

e. Where lightweight or sand-lightweight concrete having an oven-dry weight of 110 pounds per cubic foot or less is used, the tabulated minimum cover shall 
be permitted to be reduced 25 percent, except that the reduced cover shall be not less than */, inch in slabs or 1'/, inches in beams or girders. 

f. For solid slabs of siliceous aggregate concrete, increase tendon cover 20 percent. 


g. Adequate provisions against spalling shall be provided by U-shaped or hooped stirrups spaced not to exceed the depth of the member with a clear cover of 
1 inch. 


h. Prestressed slabs shall have a thickness not less than that required in Table 721.1(3) for the respective fire-resistance time period. 


i, Fire coverage and end anchorages shall be as follows: Cover to the prestressing steel at the anchor shall be '/, inch greater than that required away from the 
anchor. Minimum cover to steel-bearing plate shall be 1 inch in beams and 7/, inch in slabs. 


j. For beam widths between 8 inches and 12 inches, cover thickness shall be permitted to be determined by interpolation. 
k. Interior spans of continuous slabs, beams and girders shall be permitted to be considered restrained. 


|. For use with concrete slabs having a comparable fire endurance where members are framed into the structure in such a manner as to provide equivalent 
performance to that of monolithic concrete construction. 


m. Generic fire-resistance ratings (those not designated as PROPRIETARY * in the listing) in GA-600 shall be accepted as if herein specified. 
n. Additional insulating material is not required on the exposed outside face of the column flange to achieve a |-hour fire-resistance rating. 


5. Reinforcing 
steel in rein- 
forced con- 
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"> TABLE 721.1(2) 
WY RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS ">" 


MINIMUM FINISHED 
et THICKNESS FACE-TO-FACE” 
MATERIAL | NUMBER CONSTRUCTION (inches) 


ОИ ЕО ЗИ ИЕ [49 [38 [27] 
EE 


3 1-13 Hollow brick unit wall, grout or filled with perlite vermiculite or expanded shale 55 | 44 | 30 
1. Brick of " |авогераје. | 


уе 4" nominal thick units not less than 75 percent solid backed with a hat-shaped metal 
furring channel */," thick formed from 0.021" sheet metal attached to the brick wall 
on 24" centers with approved fasteners, and '/," Type X gypsum wallboard attached 
to the metal furring strips with 1"-long Type S screws spaced 8" on center. 


4" solid brick and 4" tile (not less than 40 percent solid). | — |в |— |— | 


4" solid brick and 8" tile (not less than 40 percent solid). |-|-|- 


3. Сок 
"d in 
Siliceous aggregate concrete. 

T Carbonate aggregate concrete. | 66 | 57 | 46 | 32 | 
`  |Sand-lightweight concrete. 


Lightweight concrete. 


4, Solid con- 
crete’! 


One 2" unit cored 15 percent maximum and one 4" unit cored 25 percent maximum 
with */," mortar-filled collar joint. Unit positions reversed in alternate courses. 


One unit with three cells in wall thickness, cored 29 percent maximum. | — |— | 6 |— | 


0.030"(Мо. 22 galvanized sheet steel gage) corrugated metal ties. -|-|41- 


One 4" unit cored 25 percent maximum with */," gypsum plaster on one side. |— |— |#, | — | 
One 4" unit with two cells in wall thickness, cored 22 percent maximum. |— | — | — | 4 


5417 One 4" unit cored 30 percent maximum with */," vermiculite gypsum plaster оп опе mmE 4 
т |е, » 


One 4" unit cored 39 percent maximum with */," gypsum plaster on one side. 


5. Glazed or 
unglazed fac- 
ing tile, non- 
load-bearing 


(continued) 
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ITEM 
MATERIAL NUMBER CONSTRUCTION 


7. Solid per- 
lite and Port- 
land cement 


8. Solid neat 
wood fibered 


10. Hollow 
(studless) 
gypsum wall- 
board parti- 
tion 
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TABLE 721.1(2)—continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS " >> 
MINIMUM FINISHED 
THICKNESS FACE-TO-FACE” 
(inches) 


4 
hours 


3/," by 0.055" (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 16" оп 
center with 2.6-pound flat metal lath applied to one face and tied with 0.049" (No. 
18 B.W. gage) wire at 6" spacing. Gypsum plaster each side mixed 1:2 by weight, 
gypsum to sand aggregate. 


3/," by 0.05" (No. 16 carbon sheet steel gage) cold-rolled channels 16" on center 
with metal lath applied to one face and tied with 0.049" (No. 18 B.W. gage) wire at 
6" spacing. Perlite or vermiculite gypsum plaster each side. For three-coat work, the 
plaster mix for the second coat shall not exceed 100 pounds of gypsum to 27/, cubic 
feet of aggregate for the 1-hour system. 


*/," by 0.055" (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 16" on 
center with */," gypsum lath applied to one face and attached with sheet metal clips. 
Gypsum plaster each side mixed 1:2 by weight, gypsum to sand aggregate. 


Studless with '/," full-length plain gypsum lath and gypsum plaster each side. Plas- 
ter mixed 1:1 for scratch coat and 1:2 for brown coat, by weight, gypsum to sand 
aggregate. 


Studless partition with */," rib metal lath installed vertically adjacent edges tied 6" 
on center with No. 18 gage wire ties, gypsum plaster each side mixed 1:2 by weight, 
gypsum to sand aggregate. 


Perlite mixed in the ratio of 3 cubic feet to 100 pounds of Portland cement and 
machine applied to stud side of 1'/," mesh by 0.058-inch (No. 17 B.W. gage) paper- 
backed woven wire fabric lath wire-tied to 4"-deep steel trussed wire studs 16" on 
center. Wire ties of 0.049" (No. 18 B.W. gage) galvanized steel wire 6" on center 
vertically. 


3/," by 0.055-inch (No. 16 carbon sheet steel gage) cold-rolled channels, 12" on cen- 
ter with 2.5-pound flat metal lath applied to one face and tied with 0.049" (No. 18 
B.W.gage) wire at 6" spacing. Neat gypsum plaster applied each side. 


One full-length layer !/," Type X gypsum wallboard* laminated to each side of 1" 
full-length V-edge gypsum coreboard with approved laminating compound. Vertical 
joints of face layer and coreboard staggered not less than 3". 


One full-length layer of ?/," Type X gypsum wallboard’ attached to both sides of 
wood or metal top and bottom runners laminated to each side of 1" х 6" full-length 
gypsum coreboard ribs spaced 2" on center with approved laminating compound. 
Ribs centered at vertical joints of face plies and joints staggered 24" in opposing 
faces. Ribs may be recessed 6" from the top and bottom. 


1" regular gypsum V-edge full-length backing board attached to both sides of wood 
or metal top and bottom runners with nails or 1°/," drywall screws at 24" on center. 


10-1.2 |Minimum width of runners 1°/,". Face layer of '/," regular full-length gypsum wall- 


board laminated to outer faces of backing board with approved laminating com- 
pound. 


(continued) 
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TABLE 721.1(2)—continued 


RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS ">> 


3'/," x 0.044" (No. 18 carbon sheet steel gage) steel studs spaced 24" on center. */," 
gypsum plaster on metal lath each side mixed 1:2 by weight, gypsum to sand aggre- 
ue 


Ina vem 

bustible 

studs—inte- 4" x 0.044" (No. 18 carbon sheet steel gage) channel-shaped steel studs at 16" on 
rior partition 11-13 [oenter. On each side approved resilient clips pressed onto stud flange at 16" vertical 
with plaster spacing, '/," pencil rods snapped into or wire tied onto outer loop of clips, metal lath 
each side wire-tied to pencil rods at 6" intervals, 1" perlite gypsum plaster, each side. 


2'/," x 0.044" (No. 18 carbon sheet steel gage) steel studs spaced 16" on center. 
11-14 Wood fibered gypsum plaster mixed 1:1 by weight gypsum to sand aggregate 
`` [applied on ?/,-pound metal lath wire tied to studs, each side. ?/," plaster applied over 
each face, including finish coat. 


2" x 4" wood studs 16" on center with */," gypsum plaster on metal lath, Lath 
12.1.1" [attached by 4d common nails bent over or No. 14 gage by ПА" by */," crown width 
у staples spaced 6" on center. Plaster mixed 1:17, for scratch coat and 1:3 for brown 


coat, by weight, gypsum to sand aggregate. 


2" x 4" wood studs 16" on center with metal lath and "/," neat wood-fibered gypsum 
12. Wood 12-1.2' |plaster each side. Lath attached by 6d common nails, 7" on center. Nails driven 1'/," 
studs—inte- and bent over. 


each side к у | 
terboard blued nails, 4" on center. Plaster mixed 1:2 by weight, gypsum to sand 


aggregate. 


2" x 4" wood studs 16" on center with /," Type X gypsum lath and '/," gypsum 
12-1.4' |plaster each side. Lath nailed with 1'/," by No. 13 gage by '°/,," head plasterboard 


blued nails, 5" on center. Plaster mixed 1:2 by weight, gypsum to sand aggregate. 


0.018" (No. 25 carbon sheet steel gage) channel-shaped studs 24" on center with one 

full-length layer of */," Type X gypsum wallboard® applied vertically attached with 

1"-long No. 6 dry wall screws to each stud. Screws аге 8" on center around the 
13-1.1 


rior partition 
SU taster 2" x 4" wood studs 16" on center with °/," perforated or plain gypsum lath and '/," 
: 12.13! [gypsum plaster each side. Lath nailed with 1 '/," by No. 13 gage by '°/,," head plas- 


perimeter and 12" on center on the intermediate stud. Where applied horizontally, 
the Type X gypsum wallboard shall be attached to 35/," studs and the horizontal 
joints shall be staggered with those on the opposite side. Screws for the horizontal 
application shall be 8" on center at vertical edges and 12" on center at intermediate 


13. Noncom- 
studs. 


bustible 

studs—inte- 0.018" (Мо. 25 carbon sheet steel gage) channel-shaped studs 25" on center with two 

rior partition full-length layers of '/," Туре X gypsum wallboard* applied vertically each side. 

with gypsum First layer attached with 1"-long, No. 6 drywall screws, 8" on center around the 

wallboard 13-1.2 |perimeter and 12" on center on the intermediate stud. Second layer applied with ver- 

each side tical joints offset one stud space from first layer using 1°/," long, No. 6 drywall 
screws spaced 9" on center along vertical joints, 12" on center at intermediate studs 
and 24" on center along top and bottom runners. 


0.055" (No. 16 carbon sheet steel gage) approved nailable metal studs? 24" on center 
with full-length */," Type X gypsum wallboard’ applied vertically and nailed 7" on 
center with 6d cement-coated common nails. Approved metal fastener grips used 
with nails at vertical butt joints along studs. 


(continued) 


2022 OREGON STRUCTURAL SPECIALTY CODE 


MINIMUM FINISHED 


THICKNESS FACE-TO-FACE* 


(inches) 


7-47 


FIRE AND SMOKE PROTECTION FEATURES 


RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS “>? 


MINIMUM FINISHED 
THICKNESS FACE-TO-FACE? 
MATERIAL CONSTRUCTION (inches) 


2" x 4" wood studs 16" on center with two layers of */," regular gypsum wallboard* 
each side, 4d cooler" ог wallboard" nails at 8" on center first layer, 5d cooler’ or 
14-1.1^" 


TABLE 721.1(2)—continued (^ 


wallboard" nails at 8" on center second layer with laminating compound between 
layers, joints staggered. First layer applied full length vertically, second layer 
applied horizontally or vertically. 


2" x 4" wood studs 16" on center with two layers У," regular gypsum wallboard* 
14-1 2. ^ applied vertically or horizontally each side‘, joints staggered. Nail base layer with 
к 5а cooler" or wallboard" nails at 8" on center face layer with 8d cooler" ог wall- 
board" nails at 8" on center. 


2" x 4" wood studs 24" on center with У" Type X gypsum wallboard applied ver- 
14. Wood 14-1.3'™ | tically or horizontally nailed with 6d cooler" or wallboard" nails at 7" on center with 
studs—inte- end joints on nailing members. Stagger joints each side. 


rior partition 
ње меки 2" x 4" fire-retardant-treated wood studs spaced 24" on center with one layer of */," 
wallboard Type X gypsum wallboard* applied with face paper grain (long dimension) parallel 


each side to studs. Wallboard attached with 6d cooler" or wallboard" nails at 7" on center. 


2" х 4" wood studs 16" on center with two layers */," Type X gypsum wallboard* 
each side. Base layers applied vertically and nailed with 6d cooler" or wallboard" 
nails at 9" on center. Face layer applied vertically or horizontally and nailed with 
8d cooler" or wallboard" nails at 7" on center. For nail-adhesive application, base 
layers are nailed 6" on center. Face layers applied with coating of approved wall- 
board adhesive and nailed 12" on center. 


2" x 3" fire-retardant-treated wood studs spaced 24" on center with one layer of */," 
Type X gypsum wallboard" applied with face paper grain (long dimension) at right 
angles to studs. Wallboard attached with 6d cement-coated box nails spaced 7" on 
center. 


Exterior surface with */," drop siding over '/," gypsum sheathing on 2" х 4" wood 
studs at 16" on center, interior surface treatment as required for 1-hour-rated exte- 
rior or interior 2" х 4" wood stud partitions. Gypsum sheathing nailed with 13" by 
No.11 gage by ’/,," head galvanized nails at 8" on center. Siding nailed with 7d gal- 
vanized smooth box nails. 


15, Exterior 
or interior 


walls 2" x 4" wood studs 16" on center with 7/," cement plaster (measured from the face 
(continued) 15-135" of studs) on the exterior surface with interior surface treatment as required for inte- 


2" х 4" wood studs 16" on center with metal lath and */," cement plaster on each 
15-122» side. Lath attached with 6d common nails 7" on center driven to 1" minimum pene- 
$ tration and bent over. Plaster mix 1:4 for scratch coat and 1:5 for brown coat, by 
volume, cement to sand. 


rior wood stud partitions in this table. Plaster mix 1:4 for scratch coat and 1:5 for 
brown coat, by volume, cement to sand. 


3°/," No. 16 gage noncombustible studs 16" on center with "/," cement plaster 
(measured from the face of the studs) on the exterior surface with interior surface 
15-1.4 |treatment as required for interior, nonbearing, noncombustible stud partitions in 


this table. Plaster mix 1:4 for scratch coat and 1:5 for brown coat, by volume, 
cement to sand, 


(continued) 


7-48 2022 OREGON STRUCTURAL SPECIALTY CODE 


P 


ITEM 
MATERIAL NUMBER 


15-1.5" 
15-1.6.^ 


15. Exterior 
or interior 


walls 
(continued) 


15-1,7'™ 


FIRE AND SMOKE PROTECTION FEATURES 


TABLE 721.1(2)—continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS ^^» 


MINIMUM FINISHED 
THICKNESS FACE-TO-FACE” 


CONSTRUCTION (inches) 


2!/," x 3°/," clay face brick with cored holes over '/," gypsum sheathing on exterior 
surface of 2" x 4" wood studs at 16" on center and two layers */," Type X gypsum 
wallboard’ on interior surface. Sheathing placed horizontally or vertically with verti- 
cal joints over studs nailed 6" on center with 17/," х No. 11 gage by "/,," head galva- 
nized nails. Inner layer of wallboard placed horizontally or vertically and nailed 8" 
on center with 6d cooler" or wallboard" nails. Outer layer of wallboard placed hori- 
zontally or vertically and nailed 8" on center with 8d cooler" or wallboard" nails. 
Joints staggered with vertical joints over studs. Outer layer joints taped and finished 
with compound. Nail heads covered with joint compound. 0.035 inch (No. 20 galva- 
nized sheet gage) corrugated galvanized steel wall ties */," by 6°/," attached to each 
stud with two 8d cooler" or wallboard" nails every sixth course of bricks. 


2" x 6" fire-retardant-treated wood studs 16" on center. Interior face has two layers 
of */," Type X gypsum with the base layer placed vertically and attached with 6d box 
nails 12"on center. The face layer is placed horizontally and attached with 8d box 
nails 8" on center at joints and 12" on center elsewhere. The exterior face has a base 
layer of */," Type X gypsum sheathing placed vertically with 6d box nails 8" on cen- 
ter at joints and 12" on center elsewhere. An approved building paper is next 
applied, followed by self-furred exterior lath attached with 2'/,", No. 12 gage galva- 


nized roofing nails with а */," diameter head and spaced 6" on center along each 
stud. Cement plaster consisting of a '/," brown coat is then applied. The scratch coat 
is mixed in the proportion of 1:3 by weight, cement to sand with 10 pounds of 
hydrated lime and 3 pounds of approved additives or admixtures per sack of cement. 
The brown coat is mixed in the proportion of 1:4 by weight, cement to sand with the 
same amounts of hydrated lime and approved additives or admixtures used in the 
scratch coat. 


2" x 6" wood studs 16" on center. The exterior face has a layer of */," Type X gyp- 
sum sheathing placed vertically with 6d box nails 8" on center at joints and 12" on 
center elsewhere. An approved building paper is next applied, followed by 1" by No. 
18 gage self-furred exterior lath attached with 8d by 2'/,"-long galvanized roofing 
nails spaced 6" on center along each stud. Cement plaster consisting of a '/," scratch 
coat, a bonding agent and a У," brown coat and a finish coat is then applied. The 
scratch coat is mixed in the proportion of 1:3 by weight, cement to sand with 10 
pounds of hydrated lime and 3 pounds of approved additives or admixtures per sack 
of cement. The brown coat is mixed in the proportion of 1:4 by weight, cement to 
sand with the same amounts of hydrated lime and approved additives or admixtures 
used in the scratch coat. The interior is covered with */," gypsum lath with 1" hexag- 
onal mesh of 0.035 inch (No. 20 B.W. gage) woven wire lath furred out ?/,," and 1" 


perlite or vermiculite gypsum plaster. Lath nailed with 19," by No. 13 gage by "74" 
head plasterboard glued nails spaced 5" on center. Mesh attached by 1°/," by No. 12 
gage by ?/," head nails with ?/," furrings, spaced 8" on center. The plaster mix shall 
not exceed 100 pounds of gypsum to 2'/, cubic feet of aggregate. 


(continued) 


2022 OREGON STRUCTURAL SPECIALTY CODE 7-49 


FIRE AND SMOKE PROTECTION FEATURES 


RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS *°Р 


MINIMUM FINISHED 
un THICKNESS FACE-TO-FACE” 
inches 
MATERIAL | NUMBER CONSTRUCTION ( ) 


2" x 6" wood studs 16" on center. The exterior face has a layer of */," Type X gyp- 
sum sheathing placed vertically with 6d box nails 8" on center at joints and 12" on 
center elsewhere. An approved building paper is next applied, followed by 1'/," by 
No. 17 gage self-furred exterior lath attached with 8d by 2'/,"-long galvanized roof- 
ing nails spaced 6" on center along each stud. Cement plaster consisting of a '/," 
scratch coat and a '/," brown coat is then applied. The plaster may be placed by 
machine. The scratch coat is mixed in the proportion of 1:4 by weight, plastic 
cement to sand. The brown coat is mixed in the proportion of 1:5 by weight, plastic 
cement to sand. The interior is covered with 4" gypsum lath with 1" hexagonal 
mesh of No. 20-gage woven wire lath furred out */,," and 1" perlite or vermiculite 
gypsum plaster. Lath nailed with 1'/," by No. 13 gage by '°/,," head plasterboard 
glued nails spaced 5" on center. Mesh attached by 1°/," by No.12 gage by ?/," head 
nails with 2/," furrings, spaced 8" on center. The plaster mix shall not exceed 100 
pounds of gypsum to 2'/, cubic feet of aggregate. 


TABLE 721.1(2)—continued (^ 


4" No. 18 gage, nonload-bearing metal studs, 16" on center, with 1" Portland cement 
lime plaster (measured from the back side of the */,-pound expanded metal lath) on 
the exterior surface. Interior surface to be covered with 1" of gypsum plaster оп */,- 
pound expanded metal lath proportioned by weight—1:2 for scratch coat, 1:3 for 
brown, gypsum to sand. Lath on one side of the partition fastened to '/," diameter 
pencil rods supported by No. 20 gage metal clips, located 16" on center vertically, 
on each stud. 3" thick mineral fiber insulating batts friction fitted between the studs. 


Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, with !/," glass fiber- 
reinforced concrete (GFRC) on the exterior surface. GFRC is attached with flex 
anchors at 24" on center, with 5" leg welded to studs with two '/,"-long flare-bevel 
welds, and 4" foot attached to the СЕКС skin with */,"-thick СЕКС bonding pads 
that extend 2'/," beyond the flex anchor foot on both sides. Interior surface to have 
two layers of '/," Type X gypsum wallboard.* The first layer of wallboard to be 
attached with 1"-long Type S buglehead screws spaced 24" on center and the second 
layer is attached with 1°/,"-long Type S screws spaced at 12" on center. Cavity is to 
be filled with 5" of 4 pef (nominal) mineral fiber batts. СЕКС has 1'/," returns 
packed with mineral fiber and caulked on the exterior. 


15. Exterior 
or interior 
walls 
(continued) 


Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, respectively, with '/," 
glass fiber-reinforced concrete (GFRC) on the exterior surface. GFRC is attached 
with flex anchors at 24" on center, with 5" leg welded to studs with two '/,"-long 
flare-bevel welds, and 4" foot attached to the СЕКС skin with */,"-thick СЕКС 
bonding pads that extend 2'/," beyond the flex anchor foot on both sides. Interior 
surface to have one layer of */," Type X gypsum wallboard’, attached with 1'/,"-long 
Type S buglehead screws spaced 12" on center, Cavity is to be filled with 5" of 4 pef 
(nominal) mineral fiber batts. GFRC has 1'/," returns packed with mineral fiber and 
caulked on the exterior. 


2" x 6" wood studs at 16" with double top plates, single bottom plate; interior and 
exterior sides covered with */," Type X gypsum wallboard, 4” wide, applied horizon- 

15-1.124 | tally or vertically with vertical joints over studs, and fastened with 2'/," Type S dry- 
wall screws, spaced 12" on center. Cavity to be filled with 5'/," mineral wool 


insulation. 


(continued) 
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2022 OREGON STRUCTURAL SPECIALTY CODE 


FIRE AND SMOKE PROTECTION FEATURES 


> TABLE 721.1(2)—continued 
) RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS "> 


MINIMUM FINISHED 


(inches) 


ITEM THICKNESS ҒАСЕ-ТО-ҒАСЕ” 
MATERIAL NUMBER CONSTRUCTION 


2" x 6" wood studs at 16" with double top plates, single bottom plate; interior and 
151.134 exterior sides covered with */," Type X gypsum wallboard, 4” wide, applied verti- 

. cally with all joints over framing or blocking and fastened with 2'/," Type S drywall 
screws, spaced 12" on center. R-19 mineral fiber insulation installed in stud cavity. 
tally or vertically with vertical joints over studs, and fastened with 2!/," Type S dry- 
wall screws, spaced 7" on center. 


2" x 4" wood studs at 16" with double top plates, single bottom plate; interior and 
exterior sides covered with */," Type X gypsum wallboard and sheathing, respec- 
15-1,154 


2" х 6" wood studs at 16" with double top plates, single bottom plate: interior and 
15-1,144 exterior sides covered with °/," Type X gypsum wallboard, 4” wide, applied horizon- 


tively, 4’ wide, applied horizontally or vertically with vertical joints over studs, and 
fastened with 2'/," Type S drywall screws, spaced 12" on center. Cavity to be filled 
with 3'/," mineral wool insulation. 


2" x 6" wood studs at 24" centers with double top plates, single bottom plate; inte- 

rior and exterior side covered with two layers of */," Type X gypsum wallboard, 4’ 

wide, applied horizontally with vertical joints over studs. Base layer fastened with 
15-1.163 


2'/," Type S drywall screws, spaced 24" on center and face layer fastened with Type 
S drywall screws, spaced 8" on center, wallboard joints covered with paper tape and 
joint compound, fastener heads covered with joint compound. Cavity to be filled 
with 57," mineral wool insulation. 


15. Exteri 3°/," No. 16 gage steel studs at 24" on center or 2" x 4" wood studs at 24" on center. 

MEUS Metal lath attached to the exterior side of studs with minimum 1" long No. 6 drywall 

а screws at 6" on center and covered with minimum */," thick Portland cement plaster. 
15-2.1* 


walls Thin veneer brick units of clay or shale complying with ASTM C1088, Grade TBS 

(continued) or better, installed in running bond in accordance with Section 1404.10. Combined 
total thickness of the Portland cement plaster, mortar and thin veneer brick units 
shall be not less than 17/,". Interior side covered with one layer of */,"-thick Type X 
gypsum wallboard attached to studs with 1" long No. 6 dry wall screws at 12" on 
center. 


or better, installed in running bond in accordance with Section 1404.10. Combined 
total thickness of the Portland cement plaster, mortar and thin veneer brick units 
shall be not less than 2". Interior side covered with two layers of */,"-thick Type X 
gypsum wallboard. Bottom layer attached to studs with 1"-long No. 6 dry wall 
screws at 24" on center. Top layer attached to studs with 15/,"-long No. 6 drywall 
screws at 12" on center. 


3°/," No. 16 gage steel studs at 24" on center or 2" х 4" wood studs at 24" on center. 

Metal lath attached to the exterior side of studs with minimum 1" long No. 6 drywall 

screws at 6" on center and covered with minimum 7," thick Portland cement plaster. 

Thin veneer brick units of clay or shale complying with ASTM C1088, Grade TBS 
15-2.24 


thick complying with ASTM C216 installed in accordance with Section 1404.6 with 
a minimum 1" airspace. Interior side covered with one layer of */,"-thick Type X 
gypsum wallboard attached to studs with 1"-long No. 6 drywall screws at 12" on 
center, 


35/," No. 16 gage steel studs at 16" on center or 2" х 4" wood studs at 16" on center, 

Where metal lath is used, attach to the exterior side of studs with minimum 1"-long 

Хо. 6 drywall screws at 6" on center. Brick units of clay or shale not less than 27," 
15-2.33 


(continued) 
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7-51 


FIRE AND SMOKE PROTECTION FEATURES 


15. Exterior 
or interior 
walls 


TABLE 721.1(2)—continued 
RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS 2%? 


MINIMUM FINISHED 
ria THICKNESS FACE-TO-FACE^ 
inches 
MATERIAL | NUMBER CONSTRUCTION ( ) 


37," No. 16 gage steel studs at 16" on center or 2" х 4" wood studs at 16" on center. 

Where metal lath is used, attach to the exterior side of studs with minimum 1"-long 

Хо. 6 drywall screws at 6" on center. Brick units of clay or shale not less than 2°/," 
15-2,44 


thick complying with ASTM C216 installed in accordance with Section 1404.6 with 
a minimum 1" airspace. Interior side covered with two layers of */,"-thick Type X 
gypsum wallboard. Bottom layer attached to studs with 1"-long No. 6 drywall 
screws at 24" on center. Top layer attached to studs with 1°/,"-long No. 6 drywall 
screws at 12" on center. 


2" х 4" wood studs at 16" centers with double top plates, single bottom plate; inte- 

rior side covered with */," Type X gypsum wallboard, 4” wide, applied horizontally 

unblocked, and fastened with 2'/," Type S drywall screws, spaced 12" on center, 
16-1.1* 


wallboard joints covered with paper tape and joint compound, fastener heads cov- 
ered with joint compound. Exterior covered with ?/," wood structural panels, applied 
vertically, horizontal joints blocked and fastened with 6d common nails (bright)— 
12" on center in the field, and 6" on center panel edges. Cavity to be filled with 3'/," 
mineral wool insulation. Rating established for exposure from interior side only. 


16. Exterior 
walls rated 


tance from 
the inside 
only in 
accordance 
with Section 
705.5. 


screws, spaced 12" on center, wallboard joints covered with paper tape and joint 
compound, fastener heads covered with joint compound, exterior side covered with 
7/ в" wood structural panels fastened with 6d common nails (bright) spaced 12" on 
center in the field and 6" on center along the panel edges. Cavity to be filled with 
5'/," mineral wool insulation. Rating established from the gypsum-covered side 
only. 


2" x 6" wood studs at 16" centers with double top plates, single bottom plates; inte- 

rior side covered with */," Type X gypsum wallboard, 4’ wide, applied vertically 

with all joints over framing or blocking and fastened with 2'/," Туре S drywall 
16-1.33 


2" x 6" wood studs at 16" centers with double top plates, single bottom plate; inte- 
rior side covered with */," Type X gypsum wallboard, 4’ wide, applied horizontally 
for fire resis- or vertically with vertical joints over studs and fastened with 2'/," Type S drywall 
16-1.23 


screws spaced 7" on center. Joints to be covered with tape and joint compound. 
Exterior covered with ?/," wood structural panels, applied vertically with edges over 
framing or blocking and fastened with 6d common nails (bright) at 12" on center in 
the field and 6" on center on panel edges. R-19 mineral fiber insulation installed in 
stud cavity. Rating established from the gypsum-covered side only. 


For SI: 1 inch = 25.4 mm, 1 square inch = 645.2 mm’, 1 cubic foot = 0.0283 т. 


a. 
b. 


7-52 


Staples with equivalent holding power and penetration shall be permitted to be used as alternate fasteners to nails for attachment to wood framing. 
Thickness shown for brick and clay tile is nominal thicknesses unless plastered, in which case thicknesses are net. Thickness shown for concrete masonry 
and clay masonry is equivalent thickness defined in Section 722.3.1 for concrete masonry and Section 722.4.1.1 for clay masonry. Where all cells are solid 
grouted or filled with silicone-treated perlite loose-fill insulation; vermiculite loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, 
the equivalent thickness shall be the thickness ofthe block or brick using specified dimensions as defined in Chapter 21. Equivalent thickness shall include 
the thickness of applied plaster and lath or gypsum wallboard, where specified. 

For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is not less than 75 percent of the gross 
cross-sectional area measured in the same plane. 


. Shall be used for nonbearing purposes only. 


For all of the construction with gypsum wallboard described in this table, gypsum base for veneer plaster of the same size, thickness and core type shall be 
permitted to be substituted for gypsum wallboard, provided that attachment is identical to that specified for the wallboard, and the joints on the face layer 
are reinforced and the entire surface is covered with not less than '/,,-inch gypsum veneer plaster. 

The fire-resistance time period for concrete masonry units meeting the equivalent thicknesses required for a 2-hour fire-resistance rating in Item 3, and 
having a thickness of not less than 7°/, inches is 4 hours where cores that are not grouted are filled with silicone-treated perlite loose-fill insulation; vermic- 
ulite loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, sand or slag having a maximum particle size of */, inch. 

The fire-resistance rating of concrete masonry units composed of a combination of aggregate types or where plaster is applied directly to the concrete 
masonry shall be determined in accordance with ACI 216.1/TMS 0216. Lightweight aggregates shall have a maximum combined density of 65 pounds per 
cubic foot. 

See Note b. The equivalent thickness shall be permitted to include the thickness of cement plaster or 1.5 times the thickness of gypsum plaster applied in 
accordance with the requirements of Chapter 25. 


(continued) 
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FIRE AND SMOKE PROTECTION FEATURES 


C 3 TABLE 721.1(2)—continued 

чу, RATED FIRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS +» 

i. Concrete walls shall be reinforced with horizontal and vertical temperature reinforcement as required by Chapter 19. 

j. Studs are welded truss wire studs with 0.18 inch (No. 7 B.W. gage) flange wire and 0.18 inch (No. 7 B.W. gage) truss wires. 

К. Nailable metal studs consist of two channel studs spot welded back to back with a crimped web forming a nailing groove. 

1 Wood structural panels shall be permitted to be installed between the fire protection and the wood studs on either the interior or exterior side of the wood 
frame assemblies in this table, provided that the length of the fasteners used to attach the fire protection is increased by an amount not less than the thick- 
ness of the wood structural panel. 

m. For studs with а slenderness ratio, //d, greater than 33, the design stress shall be reduced to 78 percent of allowable F". For studs with a slenderness ratio, 
l/d, not exceeding 33, the design stress shall be reduced to 78 percent of the adjusted stress F”, calculated for studs having a slenderness ratio //d of 33. 

n. For properties of cooler or wallboard nails, see ASTM C514, ASTM C547 or ASTM F1667. 

o. Generic fire-resistance ratings (those not designated as PROPRIETARY У in the listing) in the GA-600 shall be accepted as if herein specified. 

p. NCMA TEK 5-8A shall be permitted for the design of fire walls. 

q. The design stress of studs shall be equal to not more than 100 percent of the allowable F’, calculated in accordance with Section 2306. 


TABLE 721.1(3) 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS** 


THICKNESS OF FLOOR OR | MINIMUM THICKNESS OF 
ROOF SLAB (inches) CEILING (inches) 


FLOOR OR ROOF 
CONSTRUCTION 


CEILING CONSTRUCTION 


1. Siliceous 
aggregate con- 
crete 


2. Carbonate 
aggregate con- 
crete 


Slab (ceiling not required). Minimum cover over nonpre- 
stressed reinforcement shall be not less than */,".° 


„| 
DIIS 


2022 OREGON STRUCTURAL SPECIALTY CODE 7-53 


Slab with suspended ceiling of vermiculite gypsum plas- 
ter over metal lath attached to */," cold-rolled channels 
spaced 12" on center. Ceiling located 6" minimum below 
joists. 
5/4" Type X gypsum wallboard’ attached to 0.018 inch 
(No.25 carbon sheet steel gage) by "/," deep by 27," hat- 
shaped galvanized steel channels with 1"-long No. 6 
screws. The channels are spaced 24" on center, span 35" 
5: Reinforced and are supported along their length at 35" intervals by 
0.033" (No. 21 galvanized sheet gage) galvanized steel 
flat strap hangers having formed edges that engage the 
lips of the channel. The strap hangers are attached to the 
side of the concrete joists with */,," by 1'/,"-long power- 
driven fasteners. The wallboard is installed with the long 
dimension perpendicular to the channels. End joints 
occur on channels and supplementary channels are 
installed parallel to the main channels, 12" each side, at 
end joint occurrences. The finished ceiling is located 
approximately 12" below the soffit of the floor slab. 


concrete 


(continued) 
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ITEM 
NUMBER 


MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS*? 
THICKNESS OF FLOOR OR | MINIMUM THICKNESS OF 
ROOF SLAB (inches) CEILING (inches) 


TABLE 721.1(3)—continued (~ 


FLOOR OR ROOF 


CONSTRUCTION CEILING CONSTRUCTION 


Gypsum plaster on metal lath attached to the bottom cord 
with single No. 16 gage or doubled No. 18 gage wire ties 
spaced 6" on center. Plaster mixed 1:2 for scratch coat, 

1:3 for brown coat, by weight, gypsum-to-sand aggregate 
for 2-hour system. For 3-hour system plaster is neat. 


Vermiculite gypsum plaster on metal lath attached to the 
bottom chord with single No. 16 gage or doubled 0.049- 
inch (No. 18 B.W. gage) wire ties 6" on center. 


Cement plaster over metal lath attached to the bottom 
chord of joists with single No. 16 gage or doubled 0.049" 
(No. 18 B.W. gage) wire ties spaced 6" on center. Plaster 
mixed 1:2 for scratch coat, 1:3 for brown coat for 1-hour 
system and 1:1 for scratch coat, 1:1'/, for brown coat for 
2-hour system, by weight, cement to sand. 


Ceiling of /," Type X wallboard" attached to "/," deep by 
2°/," by 0.021 inch (No. 25 carbon sheet steel gage) hat- 
shaped furring channels 12" on center with 1"-long No. 6 
wallboard screws at 8" on center. Channels wire tied to 
bottom chord of joists with doubled 0.049 inch (No. 18 
B.W. gage) wire or suspended below joists on wire hang- 
ers.* 


6. Steel joists 
constructed with 
a poured rein- 
forced concrete 
slab on metal lath 
forms or steel 
form units.** 


Wood-fibered gypsum plaster mixed 1:1 by weight gyp- 
sum to sand aggregate applied over metal lath. Lath tied 
6" on center to */," channels spaced 13'/," on center. 
Channels secured to joists at each intersection with two 
strands of 0.049 inch (No. 18 B.W. gage) galvanized 


5" gypsum plaster on bottom of floor or roof construc- -|-|ғ|-|-|- У B 
tion. 8 


j i à un 


Vermiculite gypsum plaster on metal lath attached to */," 
cold-rolled channels with 0.049" (No. 18 B.W. gage) 
wire ties spaced 6" on center. 


7. Reinforced 
concrete slabs 


fillers laid end to 
end in rows 2!/," 
or more apart; 
reinforcement 
placed between 
rows and con- 
crete cast around 
and over tile. 


8. Steel joists 
constructed with 
a reinforced con- 
crete slab on top 
poured on a !/,"- 

deep steel deck.* 


(continued) 
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FLOOR OR ROOF 
CONSTRUCTION 


9, 3"-deep cellu- 
lar steel deck 
with concrete 
slab on top. Slab 
thickness mea- 
sured to top. 


10. 1'/,"=deep 
steel roof deck 
on steel framing. 
Insulation board, 
30 рсҒ density, 
composed of 
wood fibers with 
cement binders 
of thickness 
shown bonded to 
deck with uni- 
fied asphalt 
adhesive. Cov- 
ered with a Class 
A or B roof cov- 
ering. 

11. 1'/,"-deep 
steel roof deck 
on steel-framing 
wood fiber insu- 
lation board, 17.5 
pef density on 
top applied over 
а 15-16 asphalt- 
saturated felt. 
Class A or B roof 
covering. 


TABLE 721.1(3)—continued 


FIRE AND SMOKE PROTECTION FEATURES 


MINIMUM PROTECTION FOR FLOOR AND ROOF ЗУЗТЕМ$ + 


CEILING CONSTRUCTION 


Suspended ceiling of vermiculite gypsum plaster base 
coat and vermiculite acoustical plaster on metal lath 
attached at 6" intervals to */," cold-rolled channels 
spaced 12" on center and secured to 1'/," cold-rolled 
channels spaced 36" on center with 0.065" (No. 16 B.W. 
gage) wire. 1'/," channels supported by No. 8 gage wire 
hangers at 36" on center. Beams within envelope and 
with a 2'/," airspace between beam soffit and lath have a 
4-hour rating. 


Ceiling of gypsum plaster on metal lath. Lath attached to 
/," furring channels with 0.049" (No. 18 B.W. gage) 
wire ties spaced 6" on center. */," channel saddle tied to 
2" channels with doubled 0.065" (No. 16 B.W. gage) 
wire ties. 2"channels spaced 36" on center suspended 2" 
below steel framing and saddle tied with 0.165" (No. 8 
B.W. gage) wire. Plaster mixed 1:2 by weight, gypsum- 
to-sand aggregate. 


Ceiling of gypsum plaster on metal lath. Lath attached to 
3/," furring channels with 0.049" (No. 18 B.W. gage) 
wire ties spaced 6" on center. */," channels saddle tied to 
2" channels with doubled 0.065" (No. 16 B.W. gage) 
wire ties, 2" channels spaced 36" on center suspended 2" 
below steel framing and saddle tied with 0.165" (No. 8 
B.W. gage) wire. Plaster mixed 1:2 for scratch coat and 
1:3 for brown coat, by weight, gypsum-to-sand aggregate 
for 1-hour system. For 2-hour system, plaster mix is 1:2 
by weight, gypsum-to-sand aggregate. 


(continued) 
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THICKNESS OF FLOOR OR | MINIMUM THICKNESS OF 
ROOF SLAB (inches) CEILING (inches) 
4 3 2 
hours | hours | hours 


7-55 


FIRE AND SMOKE PROTECTION FEATURES 


FLOOR OR ROOF 
CONSTRUCTION 


12. 11/," deep 
steel roof deck 
on steel-framing 
insulation of 
rigid board con- 
sisting of 
expanded perlite 
and fibers 
impregnated with 
integral asphalt 
waterproofing; 
density 9 to 12 
pef secured to 
metal roof deck 
by !/,"-wide rib- 
bons of water- 
proof, cold- 
process liquid 
adhesive spaced 
6" apart. Steel 
joist or light steel 
construction with 
metal roof deck, 
insulation, and 
Class A or B 
built-up roof 
covering.° 


13. Double wood 
floor over wood 


on center." ^ 


7-56 


TABLE 721.1(3)—continued 


MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS*? 


CEILING CONSTRUCTION 


Gypsum-vermiculite plaster on metal lath wire tied at 6" 
intervals to */," furring channels spaced 12" on center 
and wire tied to 2" runner channels spaced 32" on center. 
Runners wire tied to bottom chord of steel joists. 


Gypsum plaster over ?/," Type X gypsum lath. Lath ini- 
tially applied with not less than four 1'/," by No. 13 gage 
by '/,," head plasterboard blued nails per bearing. Con- 
tinuous stripping over lath along all joist lines. Stripping 
consists of 3"-wide strips of metal lath attached by 1'/," 
by No. 11 gage by '/," head roofing nails spaced 6" on 
center. Alternate stripping consists of 3"-wide 0.049" 
diameter wire stripping weighing 1 pound per square 
yard and attached by No. 16 gage by 1'/," by ?/," crown 
width staples, spaced 4" on center. Where alternate strip- 
ping is used, the lath nailing shall consist of two nails at 
each end and one nail at each intermediate bearing. Plas- 
ter mixed 1:2 by weight, gypsum-to-sand aggregate. 


Cement or gypsum plaster on metal lath. Lath fastened 
with 1'/," by No. 11 gage by ’/,," head barbed shank 
roofing nails spaced 5" on center. Plaster mixed 1:2 for 
scratch coat and 1:3 for brown coat, by weight, cement to 
sand aggregate. 


Perlite or vermiculite gypsum plaster on metal lath 
secured to joists with 1'/," by No. 11 gage by 7/,," head 
barbed shank roofing nails spaced 5" on center. 


И," Type X gypsum wallboard' nailed to joists with 5d 
cooler? or wallboard? nails at 6" on center. End joints of 
wallboard centered on joists. 


(continued) 
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FLOOR OR ROOF 
CONSTRUCTION 


14. Plywood 
stressed skin 
panels consist- 
ing of */,"-thick 
interior C-D 
(exterior glue) 
top stressed skin 
on 2" x 6" nomi- 
nal (minimum) 
stringers. Adja- 
cent panel edges 
joined with 8d 
common wire 
nails spaced 6" 
on center. String- 
ers spaced 12" 
maximum on 
center. 


15. Vermiculite 
concrete slab 
proportioned 1:4 
(Portland cement 
to vermiculite 
aggregate) on a 
1'/,"-deep steel 
deck supported 
on individually 
protected steel 
framing. Maxi- 
mum span of 
deck 6'-10" 
where deck is 
less than 0.019 
inch (No. 26 car- 
bon steel sheet 
gage) or greater. 
Slab reinforced 
with 4" x 8" 
0.109/0.083" 
(No. 7, B.W. 
gage) welded 
wire mesh. 


15-1.1 


FIRE AND SMOKE PROTECTION FEATURES 


TABLE 721.1(3)—continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS* 


THICKNESS OF FLOOR OR | MINIMUM THICKNESS OF 
ROOF SLAB (inches) CEILING (inches) 
CEILING CONSTRUCTION 


!/,"-thick wood fiberboard weighing 15 to 18 pounds рег 
cubic foot installed with long dimension parallel to 
stringers or ?/," C-D (exterior glue) plywood glued 
and/or nailed to stringers. Nailing to be with 5d cooler? 
or wallboard? nails at 12" on center. Second layer of '/," 
Type X gypsum wallboard" applied with long dimension 
perpendicular to joists and attached with 8d cooler? or 
wallboard? nails at 6" on center at end joints and 8" on 
center elsewhere. Wallboard joints staggered with 
respect to fiberboard joints. 


None 


(continued) 
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FIRE AND SMOKE PROTECTION FEATURES 


TABLE 721.1(3)—continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS"? "~ 


THICKNESS OF FLOOR OR | MINIMUM THICKNESS OF 
ROOF SLAB (inches CEILING (inches 


16. Perlite con- 
crete slab propor- 
tioned 1:6 
(Portland cement 
to perlite aggre- 
gate) on a 1'/,"- 

31/3 
0.109/0.083" 
(No.”/,, B.W. 
gage) welded 
wire mesh. 


CONSTRUCTION | NUMBER 


17. Perlite con- 

crete slab propor- 

tioned 1:6 

(Portland cement 

на сан pac 4 Perlite gypsum plaster on metal lath wire tied to */," fur- 
den сеа NT ring channels attached with 0.065" (No. 16 B.W. gage) ? |-2 кл Л 
supported by wire ties to lower chord of joists. 

steel joists 4’ on 

center. Class A 

or B roof cover- 

ing on top. 


(continued) 
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FIRE AND SMOKE PROTECTION FEATURES 


ў TABLE 721.1(3)—continued 
W MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS** 


THICKNESS OF FLOOR OR | MINIMUM THICKNESS OF 
ROOF SLAB (inches) CEILING (inches) 
За кирир ACER iati a 


18. Perlite concrete slab 
proportioned 1:6 (Port- 
land cement to perlite 
aggregate) on 1'/,"~ 
deep steel deck sup- 
ported on individually 
protected steel framing. 
Maximum span of deck 
6'-10" where deck is 
less than 0.019" (No. 26 None 22 
carbon sheet steel gage) 
and 8'-0" where deck is 
0.019" (No. 26 carbon 
sheet steel gage) or 
greater. Slab reinforced 
with 0.042" (No. 19 
B.W. gage) hexagonal 
wire mesh, Class A or B 
roof covering on top. 


19. Floor and beam 
Suspended envelope ceiling of perlite gypsum 
plaster on metal lath attached to */," cold-rolled 
channels, secured to 1'/," cold-rolled channels 
spaced 42" on center supported by 0.203 inch 2° 
(No. 6 B.W. gage) wire 36" on center. Beams in 
envelope with 3" minimum airspace between 
beam soffit and lath have a 4-hour rating. 


construction consisting 
(continued) 


FLOOR OR ROOF 
CONSTRUCTION 


of 3"-deep cellular steel 
floor unit mounted on 

steel members with 1:4 
(proportion of Portland 
cement to perlite aggre- 
gate) perlite-concrete 

floor slab on top. 


© 


2022 OREGON STRUCTURAL SPECIALTY CODE 7-59 


FIRE AND SMOKE PROTECTION FEATURES 


FLOOR OR ROOF 
CONSTRUCTION 


20. Perlite concrete pro- 
portioned 1:6 (Portland 
cement to perlite aggre- 
gate) poured to '/," 
thickness above top of 
corrugations of 17/,,"- 
deep galvanized steel 
deck maximum span 8'- 
0" for 0.024" (Чо. 24 
galvanized sheet gage) 
or 6'-0" for 0.019" (Мо. 
26 galvanized sheet 
gage) with deck sup- 
ported by individually 
protected steel framing. 
Approved polystyrene 
foam plastic insulation 
board having a flame 
spread not exceeding 75 
(1" to 4" thickness) with 
vent holes that approxi- 
mate 3 percent of the 
board surface area 
placed on top of perlite 
slurry. А 2’ by 4' insula- 
tion board contains six 
231" diameter holes. 
Board covered with 27," 
minimum perlite con- 
crete slab. Slab rein- 
forced with mesh 
consisting of 0.042" 
(No.19 B.W. gage) gal- 
vanized steel wire 
twisted together to form 
2" hexagons with 
straight 0.065" (No. 16 
B.W. gage) galvanized 
steel wire woven into 
mesh and spaced 3". 
Alternate slab reinforce- 
ment shall be permitted 
to consist of 4" x 8", 
0.109/0.238" (No. 12/4 
B.W. gage), or 2" x 2", 
0.083/0.083" (No. 14/14 
B.W. gage) welded wire 
fabric. Class A or B roof 
covering on top. 


7-60 


CEILING CONSTRUCTION 


| n 


TABLE 721.1(3)—continued 


(continued) 


MINIMUM PROTECTION FOR FLOOR AND ROOF ЗУЗТЕМ$ * 9 


THICKNESS OF FLOOR OR MINIMUM THICKNESS OF 
БЕК SLAB (inches) CEILING SÄRA 


2022 OREGON STRUCTURAL SPECIALTY CODE 


A 


Ө 


FLOOR OR ROOF 
CONSTRUCTION 


21. Wood joists, wood 
I-joists, floor trusses 
and flat or pitched roof 
trusses spaced a maxi- 
mum 24" o.c. with У" 
wood structural panels 
with exterior glue 
applied at right angles 
to top of joist or top 
chord of trusses with 8 
dnails. The wood struc- 
tural panel thickness 
shall be not less than 
nominal '/," nor less 
than required by Chap- 
ter 23. 


22. Steel joists, floor 
trusses and flat or 
pitched roof trusses 
spaced a maximum 24" 
o.c. with '/," wood 
structural panels with 
exterior glue applied at 
right angles to top of 
joist or top chord of 
trusses with No. 8 
screws. The wood 
structural panel thick- 
ness shall be not less 
than nominal '/," nor 
less than required by 
Chapter 23. 


23. Wood I-joist (mini- 
mum joist depth 9!/," 
with a minimum flange 
depth of 1°/,," and a 
minimum flange cross- 
sectional area of 2.25 
square inches) at 24" 
о.с. spacing with a min- 
imum 1 x 4 (/," х 
3.5"actual) ledger strip 
applied parallel to and 
covering the bottom of 
the bottom flange of 
each member, tacked in 
place. 2" mineral wool 
insulation, 3.5 pef 
(nominal) installed 
adjacent to the bottom 
flange of the I-joist and 
supported by the 1 х 4 
ledger strip. 


FIRE AND SMOKE PROTECTION FEATURES 


TABLE 721.1(3)—continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS*? 


THICKNESS OF FLOOR ОК | MINIMUM THICKNESS OF 
ROOF SLAB = CEILING (inches) 


CEILING CONSTRUCTION 


Base layer °/," Type X gypsum wallboard 
applied at right angles to joist or truss 24" o.c. 
with 1'/," Type S or Type W drywall screws 
24" o.c. Face layer ?/," Type X gypsum wall- 
board or veneer base applied at right angles to 
joist or truss through base layer with 17⁄4" Type 
$ or Type W drywall screws 12" o.c. at joints 
and intermediate joist or truss. Face layer Type 
G drywall screws placed 2" back on either side 
of face layer end joints, 12" o.c. 


Base layer */," Type X gypsum board applied 
at right angles to steel framing 24" on center 
with 1" Type S dry wall screws spaced 24" on 
center. Face layer */," Type X gypsum board 
applied at right angles to steel framing attached 
through base layer with 1°/," Type S dry wall 
screws 12" on center at end joints and interme- 
diate joints and 1'/," Type G dry wall screws 
12 inches on center placed 2" back on either 
side of face layer end joints. Joints of the face 
layer are offset 24" from the joints of the base 
layer. 


!/,"-deep single-leg resilient channel 16" on 
center (channels doubled at wallboard end 
joints), placed perpendicular to the furring strip 
and joist and attached to each joist by 17/," 
Туре $ drywall screws. °/," Type C gypsum 
wallboard applied perpendicular to the channel 
with end joints staggered not less than 4' and 
fastened with 1'/," Type S drywall screws 
spaced 7" on center. Wallboard joints to be 
taped and covered with joint compound. 


(continued) 
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7-61 


FIRE AND SMOKE PROTECTION FEATURES 


MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS*? 


THICKNESS OF FLOOR OR. | MINIMUM THICKNESS OF 
ROOF SLAB (inches CEILING (inches 
NENNEN unm CEILING CONSTRUCTION ( ) ( ) 


TABLE 721.1(3)—continued @ 


CONSTRUCTION 


24. Wood I-joist (mini- 
ore Icjoist oci TR Minimum 0.026" thick hat-shaped channel 16" 
ж har Gi Mah ^v o.c. (channels doubled at wallboard end joints), 
nbi Пай ge cross placed perpendicular to the joist and attached to 
- ж lyn sy 
sectional area of 525 each joist by 1 /," Type S drywall screws. ?/, 
24-1.1 


- NDA Type C gypsum wallboard applied perpendicu- 
жық лан of lar to the channel with end joints staggered and 
34") @ 24" o.c., 1'/," fastened with ^" Type S drywall screws 
обоин, spaced 12" о.с. in the field and 8" о.с. at the 
tion (2.5 pcf-nominal) wallboard ends. Wallboard joints to be taped 
a ting on hat-shaped and covered with joint compound. 


furring channels. 


25. Wood I-joist (mini- 
ФА: lyn 
ox oec srt Minimum 0.019"-thick resilient channel 16" 
depth ӨРІП and a g o.c. (channels doubled at wallboard end joints), 
pi flan Б. placed perpendicular to the joist and attached to 
ей T 525 each joist by 1" Type S drywall screws. */," 
25-1.1 


2 ХА Туре С gypsum wallboard applied perpendicu- 
square on ор f lar to the channel with end joints staggered and 
EN 2 4" is je fastened with 1" Type S drywall screws spaced 
ыі odi ема. 12" o.c. in the field and 8" o.c. at the wallboard 

Е К ends. Wallboard joints to be taped and covered 
tion (2.5 pef-nominal) саа 
resting on resilient J р 1 


channels. 


Two layers of '/," Type X gypsum wallboard 
applied with the long dimension perpendicular 
to the I-joists with end joints staggered. The 
26. Wood I-joist (mini- base layer is fastened with 1°/," Туре S dry 
mum I-joist depth 97," wall screws spaced 12" о.с. and the face layer 
with a minimum flange is fastened with 2" Type S drywall screws 
thickness of 1'/," and a spaced 12" o.c. in the field and 8" о.с. on the 
26-1.1 


minimum flange cross- edges. Face layer end joints shall not occur on 

sectional area of 2.25 the same I-joist as base layer end joints and 

square inches; mini- edge joints shall be offset 24"from base layer 

mum web thick-ness of joints. Face layer to also be attached to base 

34") @ 24" o.c. layer with 1'/," Type G drywall screws spaced 
8" о.с. placed 6" from face layer end joints. 
Face layer wallboard joints to be taped and 
covered with joint compound. 


(continued) 
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FIRE AND SMOKE PROTECTION FEATURES 


TABLE 721.1(3)—continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS*? 


FLOOR OR ROOF 


CONSTRUCTION CEILING CONSTRUCTION 


ITEM 
NUMBER 


Minimum 0.019" thick resilient channel 16" o.c. 
(channels doubled at wallboard end joints), 
placed perpendicular to the joist and attached to 
each joist by 1'/," Type S drywall screws. Two 
27. Wood I-joist (min- layers of '/," Type X gypsum wallboard applied 
linn I-joist depth with the long dimension perpendicular to the 
ol." а a minimin resilient channels with end joints staggered. The 
ü Е ве depth of 15" base layer is fastened with 17," Type $ drywall 
27-1.1 


ad screws spaced 12" о.с. and the face layer is fas- 
а tened with 1°/," Туре $ drywall screws spaced 
1.95 square inches; 12" о.с. Face layer end joints shall not occur on 
шй web thick- the same I-joist as base layer end joints and 
ness of 4") @ 24" o.c edge joints shall be offset 24" from base layer 

1252 ж” joints. Face layer to also be attached to base 

layer with 1'/," Type G drywall screws spaced 
8" о.с. placed 6" from face layer end joints. 
Face layer wallboard joints to be taped and соу- 
ered with joint compound. 


Me : Base layer of */," Туре С gypsum wallboard 
kee attached directly to I-joists with 1°/," Туре S 
ат vitis айй drywall screws spaced 12" ос. with ends stag- 
fl as ge depth of 17/," gered. Minimum 0.0179"-thick hat-shaped 7/,- 
арта пит f n ge inch furring channel 16" o.c. (channels doubled 
повео или at wallboard end joints), placed perpendicular to 

the joist and attached to each joist by 1°/," Type 
28-1.1 


Uri mares AR $ drywall screws after the base layer of gypsum 
ness of ?/,") @ 24" o.c wallboard has been applied. The middle and 
Unfaced fiberglass AS face layers of /," Type C gypsum wallboard 
аа at mineral applied perpendicular to the channel with end 
‘abel шегі іледі joints staggered, The middle layer is fastened 
installed коман бы with 1" Туре 8 drywall screws spaced 12" о.с. 
I-joists supported on The face layer is applied parallel to the middle 
the upper surface of layer but with the edge joints offset 24" from 
the flange by stay those of the middle layer and fastened with 1°/," 
wires spaced 12" o.c Type S drywall screws 8" o.c. The joints shall 
~ be taped and covered with joint compound. 


joints offset 12" from second layer joints, Hat- 
shaped "/,-inch rigid furring channels applied at 
right angles to framing members over third 
layer with two 22/," TypeS-12 screws at each 
framing member. Face layer */," Type X gyp- 
sum board applied at right angles to furring 
channels with 1'/," Type S screws spaced 12" 
о.с. 


3/,"-thick) applied per- 
pendicular to framing 
members. Structural 
panels attached with 
1°/," Туре 5-12 
screws spaced 12" о.с. 


Base layer /," Type X gypsum board applied 

perpendicular to bottom of framing members 
29, Channel-shaped with 1'/," Type S-12 screws spaced 12" o.c. 
18 gage steel joists Second layer °/," Type X gypsum board 
(minimum depth 8") attached perpendicular to framing members 
spaced a maximum with 15⁄4" Туре S-12 screws spaced 12" o.c. 
24" o.c. supporting Second layer joints offset 24" from base layer. 
tongue-and-groove Third layer °/," Type X gypsum board attached 
wood structural pan- 29-11 perpendicular to framing members with 22/," 
els (nominal minimum ° |Type 5-12 screws spaced 12" o.c. Third layer 


(continued) 
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FIRE AND SMOKE PROTECTION FEATURES 


TABLE 721.1(3)—continued 
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMS A 
FLOOR OR ROOF CEILING CONSTRUCTION ROOF SLAB (inches) CEILING (inches) 


CONSTRUCTION 


Minimum 0.019"-thick resilient channel 16" 
о.с. (channels doubled at wallboard end joints), 
placed perpendicular to the joists and attached 
to each joist by 1'/," Type S dry wall screws. 
Two layers of '/," Type X gypsum wallboard 
applied with the long dimension perpendicular 
to the resilient channels with end joints stag- 
gered. The base layer is fastened with 1'/," 
square inches; mini- Type S drywall screws spaced 12" o.c. and the 
imum sii tiicknads of face layer is fastened with 1*/," Type S drywall 
Зу) @ 24" o.c. Fiber- screws spaced 12" o.c. Face layer end joints 

: 24 shall not occur on the same I-joist as base layer 
end joints and edge joints shall be offset 24" 
from base layer joints. Face layer to be attached 
to base layer with 17," Type G drywall screws 
spaced 8" о.с. placed 6" from face layer end 
joints. Face layer wallboard joints to be taped 
and covered with joint compound. 


30. Wood I-joist (mini- 
mum I-joist depth 9'/," 
with a minimum flange 
depth of 1'/," and а 
minimum flange cross- 
sectional area of 2.25 


glass insulation placed 
between I-joists sup- 
ported by the resilient 
channels. 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 0.454 kg, 1 cubic foot = 0.0283 m°, 

1 pound per square inch = 6.895 kPa, 1 pound per linear foot = 1.4882 kg/m. 

а. Staples with equivalent holding power and penetration shall be permitted to be used as alternate fasteners to nails for attachment to wood framing. 

b. Where the slab is in an unrestrained condition, minimum reinforcement cover shall be not less than 17/, inches for 4 hours (siliceous aggregate only); 1'/, 
inches for 4 and 3 hours; 1 inch for 2 hours (siliceous aggregate only); and 7/, inch for all other restrained and unrestrained conditions. 

с. For all of the construction with gypsum wallboard described in this table, gypsum base for veneer plaster of the same size, thickness and core type shall be 
permitted to be substituted for gypsum wallboard, provided that attachment is identical to that specified for the wallboard, and the joints on the face layer 
are reinforced and the entire surface is covered with not less than '/,,-inch gypsum veneer plaster. 

d, Slab thickness over steel joists measured at the joists for metal lath form and at the top of the form for steel form units. (^ 

e. (a) The maximum allowable stress level for H-Series joists shall not exceed 22,000 psi. 

(b) The allowable stress for K-Series joists shall not exceed 26,000 psi, the nominal depth of such joist shall be not less than 10 inches and the nominal 
joist weight shall be not less than 5 pounds per linear foot. 

f. Cement plaster with 15 pounds of hydrated lime and 3 pounds of approved additives or admixtures per bag of cement. 

в. Gypsum wallboard ceilings attached to steel framing shall be permitted to be suspended with 1'/,-inch cold-formed carrying channels spaced 48 inches on 
center, that are suspended with No. 8 SWG galvanized wire hangers spaced 48 inches on center. Cross-furring channels are tied to the carrying channels 
with No. 18 SWG galvanized wire hangers spaced 48 inches on center. Cross-furring channels are tied to the carrying channels with No. 18 SWG galva- 
nized wire (double strand) and spaced as required for direct attachment to the framing. This alternative is applicable to those steel framing assemblies 
recognized under Note q. 


h. Six-inch hollow clay tile with 2-inch concrete slab above. 

i. Four-inch hollow clay tile with 1'/,-inch concrete slab above. 

j. Thickness measured to bottom of steel form units. 

k. Five-eighths inch of vermiculite gypsum plaster plus '/, inch of approved vermiculite acoustical plastic. 
1. Furring channels spaced 12 inches on center. 

m. Double wood floor shall be permitted to be either of the following: 

(a)Subfloor of 1-inch nominal boarding, a layer of asbestos paper weighing not less than 14 pounds per 100 square feet and a layer of 1-inch nominal 
tongue-and-groove finished flooring. 

(b)Subfloor of 1-іпеһ nominal tongue-and-groove boarding or '*/,,-inch wood structural panels with exterior glue and a layer of 1-inch nominal tongue- 
and-groove finished flooring or /,,-inch wood structural panel finish flooring or a layer of Type I Grade M-1 particleboard not less than */,-inch 
thick. 

n. The ceiling shall be permitted to be omitted over unusable space, and flooring shall be permitted to be omitted where unusable space occurs above. 
0. For properties of cooler or wallboard nails, see ASTM C514, ASTM C547 or ASTM F1667. 

p. Thickness measured on top of steel deck unit. 

q. Generic fire-resistance ratings (those not designated as PROPRIETARY * in the listing) in the GA-600 shall be accepted as if herein specified. 
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722.2.1.2.1 Two or more wythes. The fire-resis- 
tance rating for wall panels consisting of two or 
more wythes shall be permitted to be determined by 
the formula: 


Каи RI uL gom (Equation 7-4) 
where: 


R = The fire endurance of the assembly, minutes. 


R,R,andR,- The fire endurances of е 
individual wythes, minutes. Values of Ж,” for 
use in Equation 7-4 are given in Table 
722.2.1.2(1). Calculated | fire-resistance 
ratings are shown in Table 722.2.1.2(2). 


722.2.1.2.2 Foam plastic insulation. The fire-resis- 
tance ratings of precast concrete wall panels 
consisting of a layer of foam plastic insulation sand- 
wiched between two wythes of concrete shall be 
permitted to be determined by use of Equation 7-4. 
Foam plastic insulation with a total thickness of less 
than 1 inch (25 mm) shall be disregarded. The R, 
value for thickness of foam plastic insulation of | 
inch (25 mm) or greater, for use in the calculation, is 
5 minutes; therefore R}? = 2.5. 


722.2.1.3 Joints between precast wall panels. Joints 
between precast concrete wall panels that are not insu- 
lated as required by this section shall be considered as 
openings in walls. Uninsulated joints shall be included 
in determining the percentage of openings permitted by 
Table 705.8. Where openings are not permitted or are 
required by this code to be protected, the provisions of 
this section shall be used to determine the amount of 
joint insulation required. Insulated joints shall not be 
considered openings for purposes of determining 
compliance with the allowable percentage of openings 
in Table 705.8. 


722.2.1.3.1 Ceramic fiber joint protection. Figure 
722.2.1.3.1 shows thicknesses of ceramic fiber 
blankets to be used to insulate joints between 
precast concrete wall panels for various panel thick- 
nesses and for joint widths of */, inch (9.5 mm) and 
1 inch (25 mm) for fire-resistance ratings of 1 hour 
to 4 hours. For joint widths between */, inch (9.5 
mm) and 1 inch (25 mm), the thickness of ceramic 
fiber blanket is allowed to be determined by direct 
interpolation. Other tested and labeled materials are 
acceptable in place of ceramic fiber blankets. 


722.2.1.4 Walls with gypsum wallboard or plaster 
finishes. The fire-resistance rating of cast-in-place or 
precast concrete walls with finishes of gypsum wall- 
board or plaster applied to one or both sides shall be 
permitted to be calculated in accordance with the provi- 
sions of this section. 
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722.2.1.4.1 Nonfire-exposed side. Where the finish 
of gypsum wallboard or plaster is applied to the side 
of the wall not exposed to fire, the contribution of the 
finish to the total fire-resistance rating shall be deter- 
mined as follows: The thickness of the finish shall 
first be corrected by multiplying the actual thickness 
ofthe finish by the applicable factor determined from 
Table 722.2.1.4(1) based on the type of aggregate in 
the concrete. The corrected thickness of finish shall 
then be added to the actual or equivalent thickness of 
concrete and fire-resistance rating of the concrete 
and finish determined from Tables 722.2.1.1 and 
722.2.1.2(1) and Figure 722.2.1.2. 


722.2.1.4.2 Fire-exposed side. Where gypsum wall- 
board or plaster is applied to the fire-exposed side of 
the wall, the contribution of the finish to the total 
fire-resistance rating shall be determined as follows: 
The time assigned to the finish as established by 
Table 722.2.1.4(2) shall be added to the fire-resis- 
tance rating determined from Tables 722.2.1.1 and 
722.2.1.2(1) and Figure 722.2.1.2 for the concrete 
alone, or to the rating determined in Section 
722.2.1.4.1 for the concrete and finish on the nonfire- 
exposed side. 


722.2.1.4.3 Nonsymmetrical assemblies. For a wall 
without finish on one side or having different types 
or thicknesses of finish on each side, the calculation 
procedures of Sections 722.2.1.4.1 and 722.2.1.4.2 
shall be performed twice, assuming either side of the 
wall to be the fire-exposed side. The fire-resistance 
rating of the wall shall not exceed the lower of the 
two values. 


Exception: For an exterior wall with a fire sepa- 
ration distance greater than 5 feet (1524 mm) the 
fire shall be assumed to occur on the interior side 
only. 


722.2.1.4.4 Minimum concrete fire-resistance 
rating. Where finishes applied to one or both sides of 
a concrete wall contribute to the fire-resistance 
rating, the concrete alone shall provide not less than 
one-half of the total required fire-resistance rating. 
Additionally, the contribution to the fire resistance of 
the finish on the nonfire-exposed side of a /oad-bear- 
ing wall shall not exceed one-half the contribution of 
the concrete alone. 


722.2.1.4.5 Concrete finishes. Finishes on concrete 
walls that are assumed to contribute to the total fire- 
resistance rating of the wall shall comply with the 
installation requirements of Section 722.3.2.5. 


722.2.2 Concrete floor and roof slabs. Reinforced and 
prestressed floors and roofs shall comply with Section 
722.2.2.1. Multicourse floors and roofs shall comply with 
Sections 722.2.2.2 and 722.2.2.3, respectively. 
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THICKNESS OF INSIDE WYTHE OF SAND-LIGHTWEIGHT CONCRETE, INCHES 


For SI: 1 inch = 25.4 mm. 


FIGURE 722.2.1.2 
FIRE-RESISTANCE RATINGS OF TWO-WYTHE CONCRETE WALLS / у 


TABLE 722.2.1.2(1) 
VALUES ОР R,°* FOR USE IN EQUATION 7-4 


MPR атга гагара аа ЕК ЛЕ В И СЕЛЕ 
Бйз адва concrete | 53 | 65 | 81 | 95 | 113 | 10 [149 [169 | 188 | 207 | 228 [251 | 
[Carbonate aggregate concrete | $3 | 7i | 89 |104 | 120 | пао | 162 | 181 | 203 | 219 | 247 [272 | 
Sand-lighiveightconerete __|_65 | 82 | 105 | 128 | 155 | 181 | 207 | 83 | 260° |Notec [Notec | Nowe 
[емеш оваке |66 | 88 | 112 | 137 | 165 | ва [219 | 247 [27% |Notee |Notec Norec] 
insulating сое" | 93 | 133 | 166 | 183 | 23.1 | 26% [Notes | Note e | Note e [Note e | Note e [Note] 
СТИ кез кен кепкен кен кенкен кен кенкен кен кен 


For SI: 1 inch = 25.4 mm, 1 pound per cubic foot = 16.02 kg/m’. 

a. Dry unit weight of 35 pcf or less and consisting of cellular, perlite or vermiculite concrete. 

b. The R,°* value for one '/," to 3'/," airspace is 3.3. The 8,25 value for two Ур" to 3'/," airspaces is 6.7. 
c. The fire-resistance rating for this thickness exceeds 4 hours. 


TABLE 722.2.1.2(2) 
FIRE-RESISTANCE RATINGS BASED ОМ К° 


R MINUTES 


а. Based on Equation 7-4. 
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For SI: 1 inch = 25.4 mm. 


FIGURE 722.2.1.3.1 
CERAMIC FIBER JOINT PROTECTION 


722.2.2.1 Reinforced and prestressed floors and 
roofs. The minimum thicknesses of reinforced and 
prestressed concrete floor or roof slabs for fire-resis- 
tance ratings of 1 hour to 4 hours are shown in Table 
722294, 


Exception: Minimum thickness shall not be required 
for floors and ramps within parking garages 
constructed in accordance with Sections 406.5 and 
406.6. 
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TABLE 722.2.1.4(2) 
TIME ASSIGNED TO FINISH MATERIALS 
ON FIRE-EXPOSED SIDE OF WALL 


Gypsum wallboard [- — yes 


3/, inch 


He pom o v^ 
E 
1 layer of ?/, inch, 1 layer of '/, inch 
BUT Se 
$e ME, 


2 layers of '/, inch 


ИИ ыны Жу 


кыт! УЫ, plaster applied directly to 
Porland cement-sand piaster on meal ah | | 
Gypsum sand plaster оп */,-inch gypsum lath n E 
Ea Br aL КӨЙӨ 
PERO T 
ка 
Шыға; 46-54 


= 


For SI: 1 inch = 25.4 mm. 
a. The actual thickness of Portland cement-sand plaster, provided that it is 7/, 


inch or less in thickness, shall be permitted to be included in determining 
the equivalent thickness of the masonry for use in Table 722.3.2. 


TABLE 722.2.1.4(1) 
MULTIPLYING FACTOR FOR FINISHES ON NONFIRE-EXPOSED SIDE OF WALL 


TYPE OF AGGREGATE USED IN CONCRETE OR CONCRETE MASONRY 


Concrete: siliceous or 
carbonate concrete 
masonry: siliceous or 
carbonate; solid clay brick 


TYPE OF FINISH APPLIED TO CONCRETE 
OR CONCRETE MASONRY WALL 


For SI: 1 inch = 25.4 mm. 
a. For Portland cement-sand plaster */, inch or less in thickness and applied directly to the concrete or concrete masonry on the nonfire-exposed side of the wall, 
the multiplying factor shall be 1.00. 
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Concrete: sand- 
lightweight concrete 


Concrete: lightweight 


concrete masonry: Concrete masonry: 


masonry: clay tile; hollow | concrete masonry units | concrete masonry units 


of expanded slag, 
expanded clay, or 


of expanded shale, 
expanded clay, 

expanded slag, or 

pumice < 20% sand 


clay brick; concrete 
masonry units of 
expanded shale and 
< 20% sand 
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TABLE 722.2.2.1 
MINIMUM SLAB THICKNESS (inches) 


FIRE-RESISTANCE RATING (hours) 
ee залы ШЕР ТЕШЕ! 


Бкне [3:9 pr [ерт 


СИ за | + pue [зт | 66 | 


For SI: 1 inch = 25.4 mm. 


722.2.2.1.1 Hollow-core prestressed slabs. For 
hollow-core prestressed concrete slabs in which the 
cores are of constant cross section throughout the 
length, the equivalent thickness shall be permitted to 
be obtained by dividing the net cross-sectional area 
of the slab including grout in the joints, by its width. 


722.2.2.1.2 Slabs with sloping soffits. The thickness 
of slabs with sloping soffits (see Figure 722.2.2.1.2) 
shall be determined at a distance 27 or 6 inches (152 
mm), whichever is less, from the point of minimum 
thickness, where #15 the minimum thickness. 


DETERMINE THICKNESS cue 


n OR 6 INCHES, 


WHICHEVER IS LESS 


For SI: 1 inch = 25.4 mm. 


FIGURE 722.2.2.1.2 
DETERMINATION OF SLAB 
THICKNESS FOR SLOPING SOFFITS 


722.2.2.1.3 Slabs with ribbed soffits. The thickness 
of slabs with ribbed or undulating soffits (see Figure 
722.2.2.1.3) shall be determined by one of the 
following expressions, whichever is applicable: 


For s > 41, the thickness to be used shall be t 
For s < 21, the thickness to be used shall be /, 
For 4t > s > 2t, the thickness to be used shall be 


(Equation 7-5) 


where: 
s = Spacing of ribs or undulations. 
t = Minimum thickness. 


t, = Equivalent thickness of the slab calculated as 
the net area of the slab divided by the width, in 
which the maximum thickness used in the 
calculation shall not exceed 27. 
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за 4 


For SI: 1 inch = 25.4 mm. 


FIGURE 722.2.2.1.3 
SLABS WITH RIBBED OR UNDULATING SOFFITS 


722.2.2.1.4 Flat plate concrete slabs with 
uniformly spaced hollow voids. Table 722.2.2.1 
shall be used to determine the 1- and 2-hour fire- 
resistance ratings for flat plate concrete slabs with 
uniformly spaced hollow voids. The equivalent 
thickness of the slab shall be determined by dividing 
the net concrete volume of the slab by the floor area. 
The net concrete volume of the slab shall be equal to 
the volume of concrete оҒа solid slab minus the aver- 
age concrete volume displaced by the hollow voids. 


722.22.2 Multicourse floors. The fire-resistance 
ratings of floors that consist of a base slab of concrete 
with a topping (overlay) of a different type of concrete 
shall comply with Figure 722.2.2.2. 


722.2.2.3 Multicourse roofs. The fire-resistance 
ratings of roofs that consist of a base slab of concrete 
with a topping (overlay) of an insulating concrete or 
with an insulating board and built-up roofing shall 
comply with Figures 722.2.2.3(1) and 722.2.2.3(2). 


722.2.2.3.1 Heat transfer. For the transfer of heat, 
three-ply built-up roofing contributes 10 minutes to 
the fire-resistance rating. The fire-resistance rating 
for concrete assemblies such as those shown in 
Figure 722.2.2.3(1) shall be increased by 10 minutes. 
This increase is not applicable to those shown in 
Figure 722.2.2.3(2). 


722.2.2.4 Joints in precast slabs. Joints between adja- 
cent precast concrete slabs need not be considered in 
calculating the slab thickness provided that a concrete 
topping not less than 1 inch (25 mm) thick is used. 
Where concrete topping is not used, joints must be 
grouted to a depth of not less than one-third the slab 
thickness at the joint, but not less than 1 inch (25 mm), 
or the joints must be made fire resistant by other 
approved methods. 


722.2.3 Concrete cover over reinforcement. The mini- 
mum thickness of concrete cover over reinforcement in 
concrete slabs, reinforced beams and prestressed beams 
shall comply with this section. 
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EY Е Matias: sis re СЕЗОНЕ 722.2.3.1 Slab cover. The minimum thickness of 
W 08 5 5 concrete cover to the positive moment reinforcement 
Eg ^ i shall comply with Table 722.2.3(1) for reinforced 
22 4 concrete and Table 722.2.3(2) for prestressed concrete. 
20 Е These tables are applicable for solid or hollow-core 
Ne. 2 one-way or two-way slabs with flat undersurfaces. 
An А | These tables are applicable to slabs that are either cast 
Ue in place or precast. For precast prestressed concrete not 
$9 Se o c ea et тоа RD: covered elsewhere, the procedures contained in PCI 
= THICKNESS OF NORMAL-WEIGHT CONCRETE BASE SLAB, INCHES 124 shall be acceptable. 
722.2.3.2 Reinforced beam cover. The minimum 
а CARBONATE BASE SILICEOUS ВАЗЕ thickness of concrete cover to the positive moment 
5 5 5K—N reinforcement (bottom steel) for reinforced concrete 
г 4 А beams is shown in Table 722.2.3(3) for fire-resistance 
Ш ratings of 1 hour to 4 hours. 
ЗР 3 22. 
б 722.2.3.3 Prestressed beam cover. Тһе minimum 
Е қ f thickness of concrete cover to the positive moment 
5 1 1 prestressing tendons (bottom steel) for restrained and 
m ү unrestrained prestressed concrete beams and stemmed 
1-2 3. 4..8 (ME E E. units shall comply with the values shown in Tables 
THICKNESS OF SAND-LIGHTWEIGHT CONCRETE BASE SLAB, INCHES 722.2.3(4) and 722.2.3(5) for fire-resistance ratings 
For SI: 1 inch = 25,4 mm. of 1 hour to 4 hours. Values in Table 722.2.3(4) apply 
to beams 8 inches (203 mm) or greater in width. 
СЕ CT nie e Tm Values in Table 722.2.3(5) apply to beams or stems of 
TWO-COURSE CONCRETE FLOORS any width, provided that the cross-section area is not 
STANDARD 3-PLY 
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FIRE-RESISTANCE RATINGS FIRE-RESISTANCE RATINGS 
FOR CONCRETE ROOF ASSEMBLIES FOR CONCRETE ROOF ASSEMBLIES 
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less than 40 square inches (25 806 mm’). In case of surface of the beam. For beams in which two or a 
differences between the values determined from Table more tendons are used, the cover is assumed to be 
722.2.3(4) or 722.2.3(5), it is permitted to use the the average of the minimum cover of the individual 
smaller value. The concrete cover shall be calculated tendons. For corner tendons (tendons equal distance 
in accordance with Section 722.2.3.3.1. The minimum from the bottom and side), the minimum cover used 
concrete cover for nonprestressed reinforcement in in the calculation shall be one-half the actual value. 
prestressed concrete beams shall comply with Section For stemmed members with two or more prestress- 
722,232, ing tendons located along the vertical centerline of 


the stem, the average cover shall be the distance 
from the bottom of the member to the centroid of 
the tendons. The actual cover for any individual 
tendon shall be not less than one-half the smaller 
value shown in Tables 722.2.3(4) and 722.2.3(5), ог 
1 inch (25 mm), whichever is greater. 


722.2.3.3.1 Calculating concrete cover. The 
concrete cover for an individual tendon is the mini- 
mum thickness of concrete between the surface of 
the tendon and the fire-exposed surface of the beam, 
except that for ungrouted ducts, the assumed cover 
thickness is the minimum thickness of concrete 
between the surface of the duct and the fire-exposed 


TABLE 722.2.3(1) 
COVER THICKNESS FOR REINFORCED CONCRETE FLOOR OR ROOF SLABS (inches) 


FIRE-RESISTANCE RATING (hours) 


бе тгл 
ТЫБЫШЫ ШАЛЫ 
Sand-lightweight or lightweight pes 


For SI: 1 inch = 25.4 mm. 


TABLE 722.2.3(2) 
COVER THICKNESS FOR PRESTRESSED CONCRETE FLOOR OR ROOF SLABS (inches) ^^ 


XE Гы 
ea RUN S. 3 ЛИ BUS D: V LN BLUE ERE LEO 
С. 17 њој њој је | вата | И 
ЕСІ ІІ. НИ ВН ала ала и а О та T2] 


For SI: 1 inch = 25.4 mm. 


TABLE 722.2.3(3) 
MINIMUM COVER FOR MAIN REINFORCING BARS OF REINFORCED CONCRETE ВЕАМ$° 
(APPLICABLE TO ALL TYPES OF STRUCTURAL CONCRETE) 


арон ь FIRE-RESISTANCE RATING (hours) 
UNRESTRAINED" BEAM WIDTH” (inches) 


For SI: 1 inch = 25.4 mm, | foot = 304.8 mm. 

а. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on center. For restrained beams spaced 4 feet or less on center, minimum 
cover of ?/, inch is adequate for ratings of 4 hours or less. 

b. For beam widths between the tabulated values, the minimum cover thickness can be determined by direct interpolation. 

c. The cover for an individual reinforcing bar is the minimum thickness of concrete between the surface of the bar and the fire-exposed surface of the beam. For (~ 
beams in which several bars are used, the cover for corner bars used in the calculation shall be reduced to one-half of the actual value. The cover for an 
individual bar must be not less than one-half of the value given in Table 722.2.3(3) nor less than */, inch. 
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TABLE 722.2.3(4) 
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS 8 INCHES OR GREATER IN WIDTH’ 


RESTRAINED OR CONCRETE BEAM WIDTH 
UNRESTRAINED* AGGREGATE TYPE (inches) pf et БЕГИН 
| "reu И ИВ) УШ КЕ) [S ЗИ РШЕ 
Ист | |» | Wm | 3 | * [ И 
m 1 1 7 1 
ПО С ВИ ООС | m | m БЕРДЕН БЕЛІН ОЗ 


For 81: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 

а. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet оп center. For restrained beams spaced 4 feet or less оп center, minimum 
cover of ?/, inch is adequate for 4-hour ratings or less. 

b. For beam widths between 8 inches and 12 inches, minimum cover thickness can be determined by direct interpolation. 

c. Not practical for 8-inch-wide beam but shown for purposes of interpolation. 


TABLE 722.2.3(5) 
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS OF ALL WIDTHS 


RESTRAINED OR CONCRETE BEAM AREA’ A FIRE-RESISTANCE RATING (hours) 
а осі a Мы. ee a LU И 
<A< 1 1 
150 < А < 300 1! /. 1!/ 17/ 2/ 
радий вазе авва ep 
<A< 
150 < А < 300 17 I7 РМА 
Unrestrained Carbonate or siliceous а ne пи ae р аа 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 square inch = 645.2 mm’. 
a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on center. For restrained beams spaced 4 feet or less on center, minimum 
cover of */, inch is adequate for 4-hour ratings or less. 
b. The cross-sectional area of a stem is permitted to include a portion of the area in the flange, provided that the width of the flange used in the calculation does 


not exceed three times the average width of the stem. 
с. U-shaped or hooped stirrups spaced not to exceed the depth of the member and having a minimum cover of 1 inch shall be provided. 


722.2.4 Concrete columns. Concrete columns shall 722.2.4.1 Minimum size. The minimum overall 
comply with this section. dimensions of reinforced concrete columns for fire- 
resistance ratings of 1 hour to 4 hours for exposure to 

TABLE 722.2.4 fire on all sides shall comply with this section. 


MINIMUM DIMENSION OF CONCRETE COLUMNS (inches) 


TYPES OF 


Bem СИ ОЕ С ИЕ С 
ШЕН БЕЛЕ Е | БИИ ЕИ 
Sem ОСИ ШИ ОС |w|u- 


722.2.4.1.1 Concrete strength less than or equal to 
12,000 psi. For columns made with concrete having 
a specified compressive strength, f’, of less than or 
equal to 12,000 psi (82.7 MPa), the minimum dimen- 
sion shall comply with Table 722.2.4. 


722.2.4.1.2 Concrete strength greater than 12,000 
psi. For columns made with concrete having a speci- 


For SI: limch-25mm. —— i ; fied compressive strength, f”., greater than 12,000 psi 
a. The minimum dimension is permitted to be reduced to 8 inches for (82.7 MPa), for fire-resistance ratings of 1 hour to 4 
rectangular columns with two parallel sides not less than 36 inches in S $ : M 
length. hours the minimum dimension shall be 24 inches 
b. The minimum dimension is permitted to be reduced to 10 inches for rect- (610 mm). 


angular columns with two parallel sides not less than 36 inches in length. 
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722.2.4.2 Minimum cover for R/C columns. The 
minimum thickness of concrete cover to the main 
longitudinal reinforcement in columns, regardless of 
the type of aggregate used in the concrete and the spec- 
ified compressive strength of concrete, f’, shall be not E : | 
less than 1 inch (25 mm) times the number of hours of 722.3 Concrete masonry. The provisions of this section 


required fire resistance or 2 inches (51 mm), whichever contain procedures by which the fire-resistance ratings of 
is less. concrete masonry are established by calculations. 


tance rating of 4 hours, regardless of the type of aggre- 
gate used in the concrete. 


722.2.4.5 Precast cover units for steel columns. See 
Section 722.5.1.4. 


722.3.1 Equivalent thickness. The equivalent thickness 
of concrete masonry construction shall be determined in 
accordance with the provisions of this section. 


722.2.4.3 Tie and spiral reinforcement. For concrete 
columns made with concrete having a specified 
compressive strength, f^, greater than 12,000 psi (82.7 


MPa), tie and spiral reinforcement shall comply with 
the following: 


1. The free ends of rectangular ties shall terminate 
with a 135-degree (2.4 rad) standard tie hook. 


2. The free ends of circular ties shall terminate 
with a 90-degree (1.6 rad) standard tie hook. 


3. The free ends of spirals, including at lap splices, 
shall terminate with a 90-degree (1.6 rad) stan- 
dard tie hook. 


The hook extension at the free end of ties and spirals 
shall be the larger of six bar diameters and the exten- 
sion required by Section 25.3.2 of ACI 318. Hooks 
shall project into the core of the column. 


722.2.4.4 Columns built into walls. The minimum 
dimensions of Table 722.2.4 do not apply to a rein- 
forced concrete column that is built into a concrete or 
masonry wall provided that all of the following are met: 


1. The fire-resistance rating for the wall is equal to 
or greater than the required rating of the column. 


2. The main longitudinal reinforcing in the column 


722.3.1.1 Concrete masonry unit plus finishes. The 
equivalent thickness of concrete masonry assemblies, 
T,, shall be computed as the sum of the equivalent 
thickness of the concrete masonry unit, T,, as deter- 
mined by Section 722.3.1.2, 722.3.1.3 or 722.3.1.4, 
plus the equivalent thickness of finishes, 7,, deter- 
mined in accordance with Section 722.3.2: 


ак (Equation 7-6) 


722.3.1.2 Ungrouted or partially grouted construc- 
tion. 7, shall be the value obtained for the concrete 
masonry unit determined in accordance with ASTM 
C140. 


722.3.1.3 Solid grouted construction. The equivalent 
thickness, 7,, of solid grouted concrete masonry units is 
the actual thickness of the unit. 


722.3.1.4 Airspaces and cells filled with loose-fill 
material. The equivalent thickness of completely filled 
hollow concrete masonry is the actual thickness of the 
unit where loose-fill materials are: sand, pea gravel, 
crushed stone, or slag that meet ASTM C33 require- 


ments; pumice, scoria, expanded shale, expanded clay, 


has cover not less than that required by Section expanded slate, expanded slag, expanded fly ash, or 


раа ! cinders that comply with ASTM C331; or perlite or 
3. Openings in the wall are protected in accordance vermiculite meeting the requirements of ASTM C549 
with Section 716. 


and ASTM C516, respectively. 


722.3.2 Concrete masonry walls. The fire-resistance 
rating of walls and partitions constructed of concrete 
masonry units shall be determined from Table 722.3.2. 
The rating shall be based on the equivalent thickness of 
the masonry and type of aggregate used. 


Where openings in the wall are not protected as 
required by Section 716, the minimum dimension of 
columns required to have a fire-resistance rating of 3 
hours or less shall be 8 inches (203 mm), and 10 inches 
(254 mm) for columns required to have a fire-resis- 


TABLE 722.3.2 
MINIMUM EQUIVALENT THICKNESS (inches) OF BEARING OR NONBEARING CONCRETE MASONRY WALLS*^'*: 


FIRE-RESISTANCE RATING (hours) 
|" |, | 1 [mu mu | 1, | 2 [25 | 2, [25| 3 | У, | 35 | У, | 4 | 
Pumice orewpandedslg ________| 15 | по | 2 25 [27 | 30] 32 [34 [зв [38 [10 | 42 | 44] 45 [aT 
Expandedsale ciay orse | 18 | 22 | 26 | 29 [33 | за [36 [зз | 10 [Гал | 44 [в [48 [49 | 51. 
Cakearousorsiicsousgravel _____|20 24] 28 [32 [36 зэ [42 [45 [48 [50 | 53 [55 [58 [60 | 62 


For SI: 1 inch = 25.4 mm. 

a. Values between those shown in the table can be determined by direct interpolation. 

b. Where combustible members are framed into the wall, the thickness of solid material between the end of each member and the opposite face of the wall, or 
between members set in from opposite sides, shall be not less than 93 percent of the thickness shown in the table. 

c. Requirements of ASTM C55, ASTM C73, ASTM C90 or ASTM C744 shall apply. 

d. Minimum required equivalent thickness corresponding to the hourly fire-resistance rating for units with a combination of aggregate shall be determined by 
linear interpolation based on the percent by volume of each aggregate used in manufacture. 


TYPE OF AGGREGATE 
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722.3.2.1 Finish on nonfire-exposed side. Where plas- 
ter or gypsum wallboard is applied to the side of the 
wall not exposed to fire, the contribution of the finish to 
the total fire-resistance rating shall be determined as 
follows: The thickness of gypsum wallboard or plaster 
shall be corrected by multiplying the actual thickness of 
the finish by applicable factor determined from Table 
722.2.1.4(1). This corrected thickness of finish shall be 
added to the equivalent thickness of masonry and the 
fire-resistance rating of the masonry and finish deter- 
mined from Table 722.3.2. 


722.3.2.2 Finish on fire-exposed side. Where plaster 
or gypsum wallboard is applied to the fire-exposed side 
of the wall, the contribution of the finish to the total 
fire-resistance rating shall be determined as follows: 
The time assigned to the finish as established by Table 
722.2.1.4(2) shall be added to the fire-resistance rating 
determined in Section 722.3.2 for the masonry alone, or 
in Section 722.3.2.1 for the masonry and finish on the 
nonfire-exposed side. 


722.3.2.3 Nonsymmetrical assemblies. For а wall 
without finish on one side or having different types or 
thicknesses of finish on each side, the calculation 
procedures of this section shall be performed twice, 
assuming either side of the wall to be the fire-exposed 
side. The fire-resistance rating of the wall shall not 
exceed the lower of the two values calculated. 


Exception: For exterior walls with a fire separation 
distance greater than 5 feet (1524 mm), the fire shall 
be assumed to occur on the interior side only. 


722.3.2.4 Minimum concrete masonry fire-resis- 
tance rating. Where the finish applied to a concrete 
masonry wall contributes to its fire-resistance rating, 
the masonry alone shall provide not less than one-half 
the total required fire-resistance rating. 


722.3.2.5 Attachment of finishes. 
finishes shall be as follows: 


Installation of 


1. Gypsum wallboard and gypsum lath applied to 
concrete masonry or concrete walls shall be 
secured to wood or steel furring members spaced 
not more than 16 inches (406 mm) on center 


(о.с.). 


2. Gypsum wallboard shall be installed with the 
long dimension parallel to the furring members 
and shall have all joints finished. 


3. Other aspects of the installation of finishes shall 
comply with the applicable provisions of Chap- 
ters 7 and 25. 


722.3.3 Multiwythe masonry walls. The fire-resistance 
rating of wall assemblies constructed of multiple wythes 
of masonry materials shall be permitted to be based on the 
fire-resistance rating period of each wythe and the contin- 
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uous airspace between each wythe in accordance with the 
following formula: 


R, (RP? + Бо + ES RO acd +A,+ Lo + Ay 
(Equation 7-7) 

where: 

R, = Fire-resistance rating of the assembly (hours). 


R Ку ...,R, = Fire-resistance rating of wythes for 1, 2, 


n (hours), respectively. 


n 


4,4,,.., А, = 0.30, factor for each continuous airspace 
for 1, 2, ...и, respectively, having a depth 
of '/, inch (12.7 mm) or more between 


wythes. 


n 


722.3.4 Concrete masonry lintels. Fire-resistance 
ratings for concrete masonry lintels shall be determined 
based on the nominal thickness of the lintel and the mini- 
mum thickness of concrete masonry or concrete, or any 
combination thereof, covering the main reinforcing bars, 
as determined in accordance with Table 722.3.4, or by 
approved alternate methods. 


TABLE 722.3.4 
MINIMUM COVER OF LONGITUDINAL 
REINFORCEMENT IN FIRE-RESISTANCE-RATED 
REINFORCED CONCRETE MASONRY LINTELS (inches) 


NOMINAL WIDTH OF LINTEL FIRE-RESISTANCE RATING (hours) 
Mie Ge Le а 


СИ ЕВЕ: e e Г 


Da m ERI 


For SI:1 inch = 25.4 mm. 


722.3.5 Concrete masonry columns. The fire-resistance 
rating of concrete masonry columns shall be determined 
based on the least plan dimension of the column in accor- 
dance with Table 722.3.5 or by approved alternate 
methods. 


TABLE 722.3.5 
MINIMUM DIMENSION OF CONCRETE 
MASONRY COLUMNS (inches) 


For SI: 1 inch = 25.4 mm. 


722.4 Clay brick and tile masonry. The provisions of this 
section contain procedures by which the fire-resistance 
ratings of clay brick and tile masonry are established by 
calculations. 


722.4.1 Masonry walls. The fire-resistance rating of 
masonry walls shall be based on the equivalent thickness 
as calculated in accordance with this section. The calcula- 
tion shall take into account finishes applied to the wall and 
airspaces between wythes in multiwythe construction. 
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TABLE 722.4.1(1) 
FIRE-RESISTANCE PERIODS OF CLAY MASONRY WALLS ~ 


MINIMUM REQUIRED EQUIVALENT THICKNESS FOR FIRE RESISTANCE* ^* 
MATERIAL TYPE (inches) 


Solid brik o iy or shale "ER ЖЕЛГЕ E НИ 
Hollow brick or tile of clay or shale, unfilled 


Hollow brick or tile of clay or shale, grouted or filled with E SN 3.0 44 55 
rials specified in Section 722.4.1.1.3 | i ; 
For SI; 1 inch = 25.4 mm. 

a. Equivalent thickness as determined from Section 722.4.1.1. 

b. Calculated fire resistance between the hourly increments specified shall be determined by linear interpolation. 


c. Where combustible members are framed in the wall, the thickness of solid material between the end of each member and the opposite face of the wall, or 
between members set in from opposite sides, shall be not less than 93 percent ofthe thickness shown. 


d. For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is not less than 75 percent of the gross 
cross-sectional area measured in the same plane. 


TABLE 722.4.1(2) 
FIRE-RESISTANCE RATINGS FOR BEARING STEEL FRAME BRICK VENEER WALLS OR PARTITIONS 


PLASTER SIDE | BRICK FACED 
WALL OR PARTITION ASSEMBLY EXPOSED  |SIDEEXPOSED 
(hours) (hours) 


Outside facing of steel studs: '/," wood fiberboard sheathing next to studs, ?/," airspace formed with ?/," х 1°/," 

wood strips placed over the fiberboard and secured to the studs; metal or wire lath nailed to such strips, 37," 

brick veneer held in place by filling ?/," airspace between the brick and lath with mortar. 1.5 4 
Inside facing of studs: ?/," unsanded gypsum plaster оп metal or wire lath attached to */,," wood strips secured 


to edges of the studs. 


Outside facing of steel studs: 1” insulation board sheathing attached to studs, 1” airspace, and 37," brick 

veneer attached to steel frame with metal ties every 5th course. 

Inside facing of studs: "/," sanded gypsum plaster (1:2 mix) applied on metal or wire lath attached directly to 

the studs. a 


Same as previous assembly except use /," vermiculite-gypsum plaster or 1" sanded gypsum plaster (1:2 mix) oe 


applied to metal or wire. 


Outside facing of steel studs: !/," gypsum sheathing board, attached to studs, and 37/," brick veneer attached to 

steel frame with metal ties every 5th course. 2 4 
Inside facing of studs: '/,” sanded gypsum plaster (1:2 mix) applied to '/," perforated gypsum lath securely 

attached to studs and having strips of metal lath 3 inches wide applied to all horizontal joints of gypsum lath. 


For SI: 1 inch = 25.4 mm. 


TABLE 722.4.1(3) TABLE 722.4.1(5) 
VALUES OF R,“ REINFORCED MASONRY LINTELS 


MINIMUM LONGITUDINAL REINFORCEMENT 


MD" diem WIDTH a FOR FIRE RICE x 
nches 


p WI p A 
Еве трна UTE ЕТЕ ЕЯ 


TABLE 722.4.1(4) For SI: 1 inch = 25.4 mm. 
COEFFICIENTS FOR PLASTER, pl ° NP = Not Permitted. 


THICKNESS OF 
2 А 
ШАЛЫС ылған ын 


For SI: 1 inch = 25.4 mm. 
a. Values specified in the table are for 1:3 sanded gypsum plaster. 


FIRE-RESISTANCE RATING 
COLUMN SIZE (hours) 


Minimum column dimension (inches) | 8 | 10 | 12 | 14 | 


For SI: 1 inch = 25.4 mm. 


A 
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722.4.1.1 Equivalent thickness. The fire-resistance 
ratings of walls or partitions constructed of solid or 
hollow clay masonry units shall be determined from 
Table 722.4.1(1) or Table 722.4.1(2). The equivalent 
thickness of the clay masonry unit shall be determined 
by Equation 7-8 where using Table 722.4.1(1). The 
fire-resistance rating determined from Table 
722.4.1(1) shall be permitted to be used in the calcu- 
lated fire-resistance rating procedure in Section 
7224. 


T, КУШН (Equation 7-8) 
where: 
T, — The equivalent thickness of the clay masonry unit 


(inches). 
V, = The net volume of the clay masonry unit (inch3). 


L =The specified length of the clay masonry unit 
(inches). 

H =The specified height of the clay masonry unit 
(inches). 


722.4.1.1.1 Hollow clay units. The equivalent thick- 
ness, 7,, shall be the value obtained for hollow clay 
units as determined in accordance with Equation 7-8. 
The net volume, У, of the units shall be determined 
using the gross volume and percentage of void area 
determined in accordance with ASTM C67. 


722.4.1.1.2 Solid grouted clay units. The equivalent 
thickness of solid grouted clay masonry units shall be 
taken as the actual thickness of the units. 


722.4.1.1.3 Units with filled cores. The equivalent 
thickness of the hollow clay masonry units is the 
actual thickness of the unit where completely filled 
with loose-fill materials of: sand, pea gravel, crushed 
stone, or slag that meet ASTM C33 requirements; 
pumice, scoria, expanded shale, expanded clay, 
expanded slate, expanded slag, expanded fly ash, or 
cinders in compliance with ASTM C331; or perlite or 
vermiculite meeting the requirements of ASTM 
C549 and ASTM C516, respectively. 


722.4.1.2 Plaster finishes. Where plaster is applied to 
the wall, the total fire-resistance rating shall be deter- 
mined by the formula: 


R= Ж” + pl) ка (Equation 7-9) 


where: 

R = The fire-resistance rating of the assembly 
(hours). 

R, = The fire-resistance rating of the individual wall 
(hours). 


pl = Coefficient for thickness of plaster. 


Values for А, for use in Equation 7-9 are given in 
Table 722.4.1(3). Coefficients for thickness of plaster 
shall be selected from Table 722.4.1(4) based on the 
actual thickness of plaster applied to the wall or parti- 
tion and whether one or two sides of the wall are plas- 
tered. 
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722.4.1.3 Multiwythe walls with airspace. Where a 
continuous airspace separates multiple wythes of the 
wall or partition, the total fire-resistance rating shall be 
determined by the formula: 


Е = (8,7% + RP? + ..+R,°° + as) (Equation 7-10) 
where: 


R =The fire-resistance rating of the assembly 
(hours). 


К, Капа А, = Тһе fire-resistance rating of the 
individual wythes (hours). 


as = Coefficient for continuous airspace. 


Values for 8,2% for use in Equation 7-10 are given 
in Table 722.4.1(3). The coefficient for each continu- 
ous airspace of У, inch to 3'/, inches (12.7 to 89 mm) 
separating two individual wythes shall be 0.3. 


722.4.1.4 Nonsymmetrical assemblies. For a wall 
without finish on one side or having different types or 
thicknesses of finish on each side, the calculation 
procedures of this section shall be performed twice, 
assuming either side to be the fire-exposed side of the 
wall. The fire resistance of the wall shall not exceed the 
lower of the two values determined. 


Exception: For exterior walls with a fire separation 
distance greater than 5 feet (1524 mm), the fire shall 
be assumed to occur on the interior side only. 


722.4.2 Multiwythe walls. The fire-resistance rating for 
walls or partitions consisting of two or more dissimilar 
wythes shall be permitted to be determined by the formula: 


он В e ET (Equation 7-11) 
where: 
К = The fire-resistance rating of the assembly (hours). 


R, В, апд К, = The  fire-resistance rating of the 
individual wythes (hours). 


Values for 8,2% for use in Equation 7-11 are given in 
Table 722.4.1(3). 


722.4.2.1 Multiwythe walls of different material. For 
walls that consist of two or more wythes of different 
materials (concrete or concrete masonry units) in 
combination with clay masonry units, the fire-resis- 
tance rating of the different materials shall be 
permitted to be determined from Table 722.2.1.1 for 
concrete; Table 722.3.2 for concrete masonry units or 
Table 722.4.1(1) or Table 722.4.1(2) for clay and tile 
masonry units. 


722.4.3 Reinforced clay masonry lintels. Fire-resistance 
ratings for clay masonry lintels shall be determined based 
on the nominal width ofthe lintel and the minimum cover- 
ing for the longitudinal reinforcement in accordance with 
Table 722.4.1(5). 


722.4.4 Reinforced clay masonry columns. The fire- 
resistance ratings shall be determined based on the last 
plan dimension of the column in accordance with Table 
722.4.1(6). The minimum cover for longitudinal reinforce- 
ment shall be 2 inches (51 mm). 
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722.5 Steel assemblies. The provisions of this section 
contain procedures by which the fire-resistance ratings of 
steel assemblies are established by calculations. 


722.5.1 Structural steel columns. The fire-resistance 
ratings of structural steel columns shall be based on the 
size of the element and the type of protection provided in 
accordance with this section. 


722.5.1.1 General. These procedures establish a basis 
for determining the fire resistance of column assem- 
blies as a function of the thickness of fire-resistant 
material and, the weight, W, and heated perimeter, D, 
of structural steel columns. As used in these sections, 
W is the average weight of a structural steel column in 
pounds per linear foot. The heated perimeter, D, is the 
inside perimeter of the fire-resistant material in inches 
as illustrated in Figure 722.5.1(1). 


0=45; + 2d - 2tw 
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D=2(a+d) D=2(by + d) 


FIGURE 722.5.1(1) 
DETERMINATION OF THE HEATED 
PERIMETER OF STRUCTURAL STEEL COLUMNS 


722.5.1.1.1 Nonload-bearing protection. The appli- 
cation of these procedures shall be limited to column 
assemblies in which the fire-resistant material is not 
designed to carry any of the /oad acting on the 
column. 


722.5.1.1.2 Embedments. In the absence of substan- 
tiating fire-endurance test results, ducts, conduit, 
piping, and similar mechanical, electrical, and 
plumbing installations shall not be embedded in any 
required fire-resistant materials. 


722.5.1.1.3 Weight-to-perimeter ratio. Table 
722.5.1(1) contains weight-to-heated-perimeter 
ratios (W/D) for both contour and box fire-resistant 
profiles, for the wide flange shapes most often used 
as columns. For different fire-resistant protection 
profiles or column cross sections, the weight-to- 
heated-perimeter ratios (W/D) shall be determined in 
accordance with the definitions given in this section. 


722.5.1.2 Gypsum wallboard protection. The fire 
resistance of structural steel columns with weight-to- 
heated-perimeter ratios (W/D) less than or equal to 3.65 
and that are protected with Type X gypsum wallboard 
shall be permitted to be determined from the following 
expression: 


Угуул075 
в = зор 
2 (Equation 7-12) 


where: 
R = Fire resistance (minutes). 
h =Total thickness of gypsum wallboard (inches). 


D = Heated perimeter of the structural steel column 
(inches). 

W' — Total weight of the structural steel column and 
gypsum wallboard protection (pounds per linear 
foot). 


W’ = W + 5010/144. 


722.5.1.2.1 Attachment. The gypsum board or 
gypsum panel products shall be supported as illus- 
trated in either Figure 722.5.1(2) for fire-resistance 
ratings of 4 hours or less, or Figure 722.5.1(3) for 
fire-resistance ratings of 3 hours or less. 


722.5.1.2.2 Gypsum wallboard equivalent to 
concrete. The determination of the fìre resistance of 
structural steel columns from Figure 722.5.1(4) is 
permitted for various thicknesses of gypsum wall- 
board as a function of the weight-to-heated- 
perimeter ratio (W/D) of the column. For structural 
steel columns with weight-to-heated-perimeter ratios 
(W/D) greater than 3.65, the thickness of gypsum 
wallboard required for specified fire-resistance 
ratings shall be the same as the thickness determined 
for a W14 x 233 wide flange shape. 


722.5.1.3 Sprayed fire-resistant materials. The fire 
resistance of wide-flange structural steel columns 
protected with sprayed fire-resistant materials, as illus- 
trated in Figure 722.5.1(5), shall be permitted to be 
determined from the following expression: 


R=[C,(W/D) + C;]h (Equation 7-13) 

where: 

В = Fire resistance (minutes). 

h =Thickness of sprayed fire-resistant material 
(inches). 

D = Heated perimeter of the structural steel column 
(inches). 

C, and C, = Material-dependent constants. 


W = Weight of structural steel columns (pounds per 
linear foot). 


The fire resistance of structural steel columns pro- 
tected with intumescent or mastic fire-resistant coatings 
shall be determined on the basis of fire-resistance tests 
in accordance with Section 703.2. 


722.5.1.3.1 Material-dependent constants. The 
material-dependent constants, C, and C,, shall be 
determined for specific fire-resistant materials on the 
basis of standard fire endurance tests in accordance 
with Section 703.2. Unless evidence is submitted to 
the building official substantiating a broader applica- 
tion, this expression shall be limited to determining 
the fire resistance of structural steel columns with 
weight-to-heated-perimeter ratios (W/D) between the 
largest and smallest columns for which standard fire- 
resistance test results are available. 
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TABLE 722.5.1(1) 
W/D RATIOS FOR STEEL COLUMNS 


STRUCTURAL SHAPE | CONTOUR PROFILE BOX PROFILE 


УТЫН ее. 
Due ШШЕ ТГ enc С 
Luc 1] ninm (ps мы 
СС ВАНИЕ HERE: NOn 
Ne ak, uMNARI "PEL 


crm 520 


E E: 
em HEN. CON GAME t oie 
1.02 1.48 


x 58 0.925 1.31 


055 


х 45 0.829 1.12 


сав 208 
REG s 


(continued) 
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TABLE 722.5.1(1)—continued 
W/D RATIOS FOR STEEL COLUMNS 


W867 


E 


0846 


х 35 0.749 1.08 


C ПАРИ ONU TS IN: 
Wes | — 99€ — | 19 
ГҮ reme әуе; уең 10) ce 
wi 


For SI: 1 pound per linear foot per inch = 0.059 kg/m/mm. 
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TABLE 722.5.1(2) 
PROPERTIES OF CONCRETE A 
- 
Thermal conductivity (5) 0.95 Btu/hr x ft x °F 0.35 Btu/hr = ft x °F 


Specific heat (с,) 0.20 Btu/Ib °F 0.20 Btu/Ib °F 
Density (P,) 145 lb/ft? 110 Ib/f 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 16/8 = 16.0185 kg/m’, Btu/hr x ft x °F = 1.731 W/(m х К). 


Equilibrium (free) moisture content (m) by volume 


TABLE 722.5.1(3) 
THERMAL CONDUCTIVITY OF CONCRETE OR CLAY MASONRY UNITS 


DENSITY (d,,) OF UNITS (Ib/ft*) THERMAL CONDUCTIVITY (К) OF UNITS (Btu/hr · ft · °F) 
Concrete Masonry Units 


120 
130 
For SI: 1 pound per cubic foot = 16.0185 kg/m, Btu/hr x ft x °F = 1.731 W/(m х К) 


A 
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a. TABLE 722.5.1(4) TABLE 722.5.1(4)—continued 
WEIGHT-TO-HEATED-PERIMETER RATIOS (W/D) FOR WEIGHT-TO-HEATED-PERIMETER RATIOS (W/D) FOR 
- TYPICAL WIDE FLANGE BEAM AND GIRDER SHAPES TYPICAL WIDE FLANGE BEAM AND GIRDER SHAPES 


W36 30 
Is UP 


W24 х 68 1.21 


x 122 4 2.19 


сүй 159 
ГТ Sah a жы сы! 
| 


W (continued) 


(continued) 
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TABLE 722.5.1(4)—continued 
WEIGHT-TO-HEATED-PERIMETER RATIOS (W/D) FOR 
TYPICAL WIDE FLANGE BEAM AND GIRDER SHAPES 


STRUCTURAL SHAPE | CONTOUR PROFILE BOX PROFILE 


(continued) 
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TABLE 722.5.1(4)—continued 
WEIGHT-TO-HEATED-PERIMETER RATIOS (W/D) FOR 
TYPICAL WIDE FLANGE BEAM AND GIRDER SHAPES 


19 078 
"m m 
is 
a 051 
16 
144 
ыы УНИ в Ns 


x 15 0.551 0.74 
x 13 0.483 0.65 


Pes a ee 000 
Piet. ие 
ap 075 
SER 


x x x x = х 
ш! | = | сл | 26 — 
vj Ф | сој се Un 
o 
~ 


х 16 0.664 1.07 


For SI: 1 pound per linear foot per inch = 0.059 kg/m/mm. 
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TABLE 722.5.1(5) 
FIRE RESISTANCE OF CONCRETE 
MASONRY PROTECTED STEEL COLUMNS 


CONCRETE | MINIMUM REQUIRED EQUIVALENT 
БАСА, MASONRY | THICKNESS FOR FIRE-RESISTANCE 
ig (Жа и 
POUNDS PER ‚ T,(inches) 

CUBIC FOOT | Tour [кшз | tous 

Pw [ом [те | 236 | 

ШИ? 
БЕНЕН [06 [197 [28 | 357 
[9 [os [15 [28 [35- 
suse [299 [999 [1% | 216 [345 | 
по [19 [2% | 2317 [385 | 
[8 fon тат | 236 [327 
wipes [29 кто [205 | 288 
по [s zr | 302 | 328 | 
[9 — [19r [тэ | 21 | за | 
миа Г |а [ 509 
Ш 


os ве | 247 эю 
wan | ов [з [1 | 270 | 348 | 
[ 0 [os | [38 | 360 


[ uo [106 | 210 [2% | 376 | 

[ 5 om тле | 252 | а | 

ЕЕ: 356 

по 

бо __| по | 225 [ви | 389 | 

| 0.91 | 1.81 | 2.58 | 3.27 
ШЕ 

[ ue _| [м | 30 зле | 

во тог | |27z | 34 | 

[ uo __| 125 | 228 | 314 | 390 | 


[ 8 om 1s | 235 | sor | 
wives [L9 [98r [18 | 265 | 555 | 


2.06 
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TABLE 722.5.1(5)—continued 
FIRE RESISTANCE OF CONCRETE 
MASONRY PROTECTED STEEL COLUMNS 


CONCRETE | MINIMUM REQUIRED EQUIVALENT 
MASONRY | THICKNESS FOR FIRE-RESISTANCE 
COLUMN DENSITY RATING OF CONCRETE MASONRY 
SIZE POUNDS PER | PROTECTION ASSEMBLY, Т.(іпсһев) 
CUBICFOOT | 1hour [ nous T 3 hours | hours | 
КЕРІ 0 [1% | 207 [2% | 364 | 
[ 9 [11 [эв [з | 380 | 
20 D 


[uo [13 [24 | 320 
EER 
W8 x 40 


p 9 | [1020 [27928 | 
ӘКЕМ 9117] ЕЕ D 


[39 1m | 210 [29 [387 
по [uus [22r [397 ВЕСИ 
во |е [2o | 276 | 535 | 
[39 —p1m | 225 397 [381] 
пој из [238 | 320 | 357 | 
E 
о |а 25 [э | 55 | 
лш» — 15 [23r | зле | 599 | 
[ uo | ов | 242 | 32$ | 495 | 


[89 [ia | 220 [элт | 372 
[30 |е | 240 | 325 | 401 | 
[8 fom [1e [24 [38- 
[ 3 [s [тг | 278 | зао 
по e | 202 | 28 [3% 


[9 [or гв [26 | 325 | 
[39 гот | 208 | 282 ЕТІЛ 
[9 [iu [25 [39 [38- 
[8 — 1 [2 [2% [357 
o [2s | 228 | зла [387- 
[ uo [18 [288 | 325 | 402 | 
o ою [1з zs | 325 | 
w fos [19 [28 | 380 
[ 9 [19 [21 [299 зле 


(continued) 
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TABLE 722.5.1(5)—continued 
FIRE RESISTANCE OF CONCRETE 
MASONRY PROTECTED STEEL COLUMNS 


CONCRETE | MINIMUM REQUIRED EQUIVALENT 

MASONRY | THICKNESS FOR FIRE-RESISTANCE 

COLUMN DENSITY RATING OF CONCRETE MASONRY 
SIZE POUNDS PER | PROTECTION ASSEMBLY, T,(inches) 


CUBIC FOOT | Thour Га пеше | Shours | «лош 
|__во [оазе ти | 27 | 342 
[ 1 [1m | зла [30 | 35 
in 
вю ти ап | [36 | 
oxen [mo ШЕ: | 232 | зла | 395 | 
2:1 802 12093 | | 190 | 271 | | 3.43 | 
«мака ою | tos [ 21 | 299 | 3.76 | 
во 10 [2 | 29 | 357 | 
[ 49 [129 | 225 [зп [348] 
245 | 337 
[ 9 __| ма 22 [30 | 38 
[ 1 | таз | 240 [326 | 402 | 
пота | 250 | 338 ав 
eee аии: CONI NEM 
|-___80; | f 0.94 | | 190 | 2.70 | | 342 | 
[ 39 11 | 20 [298 | зла 
[ w [ru [з [9з зн 
[ 39 [12 | 235 | 35 | 39 
[ mo __| 136 | заз [33i ав 
[ 3 оло | 161 | 26 | 32 
[ o [ost | 127 | 285 | 365 | 
в [10 | 201 | 285 | 38 | 
[ 1 [1:5 [зз [з® | 365] 
[ no 126 | 238 | 322 | 4 | 
20 f 7 : A 


4х4х3/, 
wall thick- 
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TABLE 722.5.1(5)—continued 
FIRE RESISTANCE OF CONCRETE co 
MASONRY PROTECTED STEEL COLUMNS 


CONCRETE MINIMUM REQUIRED EQUIVALENT 
MASONRY | THICKNESS FOR FIRE-RESISTANCE 


COLUMN DENSITY | RATING OF CONCRETE MASONRY 


POUNDS PER Pree Tae pre Шы. оо 
CUBIC FOOT 


— p Drs s [3 
БЕНЕН e p25 | 337 ШЕИ 
L—w quw pus pas pa] 


5 standard 


[3m |9 [220 [51 [353 
ШЕНГЕН | ле | аи | 28 
[30 — [12e | 232 35 | 388 
О |а | 242 ээг ЕСИ 
[8 — [12e 225 [ 307 | 39 
too | пао p 245 | 33r | 497- 
[6 | лав | 235 | 36 [алг 


Рог SI:1 inch = 25.4 mm, 1 pound per cubic feet = 16.02 kg/m’. 
Note: Tabulated values assume 1-inch air gap between masonry and steel ^ 
section. | 
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TABLE 722.5.1(6) 
FIRE RESISTANCE OF CLAY MASONRY PROTECTED STEEL COLUMNS 


MINIMUM REQUIRED EQUIVALENT CLAY MINIMUM REQUIRED EQUIVALENT 
THICKNESS FOR FIRE-RESISTANCE MASONRY THICKNESS FOR FIRE-RESISTANCE 
RATING OF CLAY MASONRY COLUMN SIZE | DENSITY, RATING OF CLAY MASONRY 
POUNDS PER Қы ааа ASSEMBLY, T, oe POUNDS PER PROTECTION ASSEMBLY, Т, (inches) 


CUBIC FOOT | 7hour | CUBIC FOOT | Thour | 2hours | 3hours | 4hours | 
ыны [iB | 22 | за D45 ЧИ 


CLAY 
MASONRY 
DENSITY, 


COLUMN 
SIZE 


o ши ишкиш я o fia jas poe NE E 
Mura а ши да пазе = 
em шіні: rA мат M 
wass 25 о ЕТІН зе Гаю J 

Bosra [эж | ава 
wass [32 [18 265 [38 | 45 |. | 19 | 15 | 2% |39 | 48 

во Te |» pam Гаю 
vasa Ыш [38 [ 27 [38 | ёт fus. 

CLAY MINIMUM REQUIRED EQUIVALENT CLAY MINIMUM REQUIRED EQUIVALENT 


NOMINAL | MASONRY THICKNESS FOR FIRE-RESISTANCE NOMINAL MASONRY THICKNESS FOR FIRE-RESISTANCE 
TUBESIZE | DENSITY, RATING OF CLAY MASONRY PIPE SIZE DENSITY, RATING OF CLAY MASONRY 
(inches) |POUNDSPER tU ASSEMBLY, T, git ED. (inches) POUNDS PER PROTECTION ASSEMBLY, T, (inches) 
CUBIC FOOT | hour | ofa I BEL И Е 


ETENA —» Pea paa pem рш ИЕ 8: йк ЯЕ HG су = 
wall strong 0.674 
ETEN E EE WE. UC бип жы NE uno 
wall TLEL wall 
247, иат [392 |4 standard 
wall KK. wall 
thickness | 10 | 326 | 437 | 534 [вело Гы Пре ЕС 
6x 6x", cm [432 |sdesiesxra| 120 | 
wall pe 0.750 


Тал Нара ae e Sextra strong | 13 | 


wall 0. 375 wall 


6x 6x и [ 120 — ши иши! See 5 standard 


wall 0. 258 wall 


Bx 8x1; Lumpur pum a ien LUN. 
wall strong 0.864 
thickness [ow Ps Ton pepe val те жанаса 
Bx 8x7) 369 | 459 _|6extrastrong | 120 _ 
wall 0.432 wall 
Bx 8x1, eae pe [ 478 |6 standard 


wall SN 280 wall 


For SI: 1 inch = 25.4 mm, 1 pound per cubic foot = 16.02 kg/m’. 
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TABLE 722.5.1(7) TABLE 722.5.1(8) 


MINIMUM COVER (inch) FOR STEEL COLUMNS MINIMUM COVER (inch) FOR STEEL COLUMNS (^ 
ENCASED IN NORMAL-WEIGHT CONCRETE* ENCASED IN STRUCTURAL LIGHTWEIGHT CONCRETE* 
[FIGURE 722.5.1(6)(c)] [FIGURE 722.5.1(6)(c)] 


ІШЕІСЕНЕН СИ 


For SI: 1 inch = 25.4 mm. 
a. The tabulated thicknesses are based on the assumed properties of normal- 


weight concrete given in Table 722.5.1(2). 
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FIRE-RESISTANCE RATING (HOURS) 


STRUCTURAL 
EC "алат. Ярар) 92-1 


W14 х 233 
21, 


ЗІ 
2 21, 


\10х 112 
1, 2 
2 2, 
W8 х 35 2", 
2 
1, 


For SI: 1 inch = 25.4 mm. 
a. The tabulated thicknesses are based on the assumed properties of 
structural lightweight concrete given in Table 722.5.1(2). 
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TABLE 722.5.1(9) 

MINIMUM COVER (inch) FOR STEEL COLUMNS 
ІМ NORMAL-WEIGHT PRECAST COVERS? 

[FIGURE 722.5.1 (6)(a) 


2 
ТА 
2 2, 4 


37, 
W12 х 190 177, 

27, | 37, 
| 
D 
W10 x 112 

1, 
| 
W8 х 67 

1! 


21, 3 " 
ств 


W6 x 25 


| 
2/, 3 
1 Г 


For SI: 1 inch = 25.4 тт. 
a. The tabulated thicknesses are based on the assumed properties of normal- 
weight concrete given in Table 722.5.1(2). 


AS = 
m 
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TABLE 722.5.1(10) 
MINIMUM COVER (inch) FOR STEEL COLUMNS 
IN STRUCTURAL LIGHTWEIGHT PRECAST COVERS? 
[FIGURE 722.5.1 (6)(a)] 


STRUCTURAL FIRE-RESISTANCE RATING (hours) 

| "Er ра 

D 

117 1!/ 

ай 

z а 

| 
D, | 1%, 

2/ 

| 


For SI: 1 inch = 25.4 mm. 


а. The tabulated thicknesses are based on the assumed properties of 
structural lightweight concrete given in Table 722.5.1(2). 
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-— No.8x1/2" SHEET STEEL 
қаса ұт SPACED 12" o.c. 
SNAP-LOCK PITTSBURGH SEAM LAP 

CORNER JOINT DETAILS (A) 


For SI:1 inch = 25.4 mm, | foot = 305 mm. 
1, Structural steel column, either wide flange or tubular shapes. 
2.Type X gypsum board or gypsum panel products in accordance with 
ASTM C1177, C1178, C1278, C1396 or C1658. The total thickness of 
gypsum board or gypsum panel products calculated as h in Section 
722.5.1.2 shall be applied vertically to an individual column using one of 
the following methods: 
1, As a single layer without horizontal joints. 
2. As multiple layers with horizontal joints not permitted in any layer. 
3. As multiple layers with horizontal joints staggered not less than 12 
inches vertically between layers and not less than 8 feet vertically in 
any single layer, The total required thickness of gypsum board or 
gypsum panel products shall be determined on the basis of the speci- 
fied fire-resistance rating and the weight-to-heated-perimeter ratio 
(W/D) of the column. For fire-resistance ratings of 2 hours or less, one 
of the required layers of gypsum board or gypsum panel product may 
be applied to the exterior of the sheet steel column covers with 1-inch 
long Туре $ screws spaced 1 inch from the wallboard edge and 8 
inches on center. For such installations, 0.0149-inch minimum thick- 
ness galvanized steel corner beads with 1'/,-inch legs shall be attached 
to the wallboard with Type S screws spaced 12 inches on center. 
3.For fire-resistance ratings of 3 hours or less, the column covers shall be 
fabricated from 0.0239-inch minimum thickness galvanized or stainless 
steel. For 4-hour fire-resistance ratings, the column covers shall be fabri- 
cated from 0.0239-inch minimum thickness stainless steel. The column 
covers shall be erected with the Snap Lock or Pittsburgh joint details. For 
fire-resistance ratings of 2 hours or less, column covers fabricated from 
0.0269-inch minimum thickness galvanized or stainless steel shall be 
permitted to be erected with lap joints. The lap joints shall be permitted 
to be located anywhere around the perimeter of the column cover. The lap 
joints shall be secured with '/,-inch-long No. 8 sheet metal screws spaced 
12 inches on center, The column covers shall be provided with a mini- 
mum expansion clearance of '/, inch per linear foot between the ends of 
the cover and any restraining construction. 


FIGURE 722.5.1(2) 
GYPSUM-PROTECTED STRUCTURAL 
STEEL COLUMNS WITH SHEET STEEL COLUMN COVERS 
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3 LAYERS = 17/8" OR 1" 


4 LAYERS = 2" OR 2" 


For SI:1 inch = 25.4 mm, | foot = -305 mm. 

1.Structural steel column, either wide flange or tubular shapes. 

2.1°/,-inch deep studs fabricated from 0.0179-inch minimum thickness 
galvanized steel with 1°/,, or 17/,,-inch legs. The length of the steel studs 
shall be '/, inch less than the height of the assembly. 

3.Type X gypsum board or gypsum panel products in accordance with 
ASTM C1177, C1178, C1278, C1396 or C1658. The total thickness of 
gypsum board or gypsum panel products calculated as й in Section 
722.5.1.2 shall be applied vertically to an individual column using one of 
the following methods: 

1. Asa single layer without horizontal joints. 

2. As multiple layers with horizontal joints not permitted in any layer. 

3. As multiple layers with horizontal joints staggered not less than 12 
inches vertically between layers and not less than 8 feet vertically 
in any single layer. The total required thickness of gypsum board or 
gypsum panel products shall be determined on the basis of the spec- 
ified fire-resistance rating and the weight-to-heated-perimeter ratio 
(W/D) of the column. 

4.Galvanized 0.0149-inch minimum thickness steel corner beads with 1'/,- 
inch legs attached to the gypsum board or gypsum panel products with 1- 
inch-long Type S screws spaced 12 inches on center. 

5.No. 18 SWG steel tie wires spaced 24 inches on center. 

6.Sheet metal angles with 2-inch legs fabricated from 0.0221-inch minimum 
thickness galvanized steel. 

7. Type S screws, | inch long, shall be used for attaching the first layer of 
gypsum board or gypsum panel product to the steel studs and the third 
layer to the sheet metal angles at 24 inches on center. Type S screws 1°/, 
inches long shall be used for attaching the second layer of gypsum board 
or gypsum panel product to the steel studs and the fourth layer to the sheet 
metal angles at 12 inches on center. Type S screws 2'/, inches long shall 
be used for attaching the third layer of gypsum board or gypsum panel 
product to the steel studs at 12 inches on center. 


FIGURE 722.5.1(3) 
GYPSUM-PROTECTED STRUCTURAL STEEL COLUMNS 
WITH STEEL STUD/SCREW ATTACHMENT SYSTEM 
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WEIGHT-TO-HEATED-PERIMETER RATIO (W/D)* 


For SI:1 inch = 25.4 mm, | pound per linear foot/inch = 0.059 kg/m/mm. 

a.The W/D ratios for typical wide flange columns are listed in Table 
722.5.1(1). For other column shapes, the W/D ratios shall be determined 
in accordance with Section 722.5.1.1. 


FIGURE 722.5.1(4) 
FIRE RESISTANCE OF STRUCTURAL 
STEEL COLUMNS PROTECTED WITH VARIOUS 
THICKNESSES OF TYPE X GYPSUM WALLBOARD 


FIRE AND SMOKE PROTECTION FEATURES 


FIGURE 722.5.1(5) 
WIDE FLANGE STRUCTURAL STEEL COLUMNS WITH 
SPRAYED FIRE-RESISTANT MATERIALS 


(a) ( (с) 
PRECAST CONC CONCRETE 
CONCRETE ENCASED ENCASED 
COLUMN STRUCTURAL WIDE-FLANGE 
COVERS TUBE SHAPE 


a.Where the inside perimeter of the concrete protection is not square, Z shall be taken as the average of L, and /.,. Where the thickness of concrete cover is not 


constant, / shall be taken of the average of Л, and h. 


b.Joints shall be protected with not less than a 1-іпеһ thickness of ceramic fiber blanket but in no case less than one-half the thickness of the column cover (see 


Section 722.2.1.3). 


FIGURE 722.5.1(6) 
CONCRETE PROTECTED STRUCTURAL STEEL COLUMNS* * 
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D=2(wtd)+2(W-tyep) 


0.25p 


W SHAPE COLUMN 


For SI:1 inch = 25.4 mm. 


d 


lv = Thickness of web of wide flange column (inches). 
w = Width of flange of wide-flange column (inches). 
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STEEL PIPE COLUMN 


FIGURE 722.5.1(7) 
CONCRETE OR CLAY MASONRY PROTECTED STRUCTURAL STEEL COLUMNS 


722.5.1.3.2 Identification. Sprayed fire-resistant 
materials shall be identified by density and thickness 
required for a given fire-resistance rating. 


722.5.1.4 Concrete-protected columns. The fire resis- 

tance of structural steel columns protected with 

concrete, as illustrated in Figure 722.5.1(6) illustrations 

(a) and (b), shall be permitted to be determined from 

the following expression: 

R= R (1 + 0.03m) 

where: 

К, = 10 (W/D) °7 + 17 (h'5/k ??) x 
[1 +26 (H/p,c,h (L + h)}°*] 

As used in these expressions: 


R =Fire endurance at 
conditions (minutes). 

R, =Fire endurance at 
(minutes). 

т = Equilibrium moisture content of the concrete by 
volume (percent). 


W = Average weight of the structural steel column 
(pounds per linear foot). 


D = Heated perimeter of the structural steel column 
(inches). 


— Thickness of the concrete cover (inches). 


— Ambient temperature thermal conductivity of the 
concrete (Btu/hr ft °F). 


Н = Ambient temperature thermal capacity of the 
steel column = 0.11W (Btu/ ft °F). 


p, = Concrete density (pounds per cubic foot). 


c, = Ambient temperature specific heat of concrete 
(Btu/Ib °F). 


(Equation 7-14) 


equilibrium moisture 


zero moisture content 


> 


с 


L 


STRUCTURAL TUBE COLUMN 


= Depth of a wide flange column, outside diameter of pipe column, or outside dimension of structural tubing column (inches). 


=Interior dimension of one side of a square 
concrete box protection (inches). 


722.5.1.4.1 Reentrant space filled. For wide-flange 
structural steel columns completely encased in 
concrete with all reentrant spaces filled Figure 
722.5.1(6), illustration (c), the thermal capacity of 
the concrete within the reentrant spaces shall be 
permitted to be added to the thermal capacity of the 
steel column, as follows: 


H=0.11 W+ (р,с/144) (bd - А) 
(Equation 7-15) 


where: 


b, =Flange width of the structural steel column 
"^ A (inches). 


d = Depth of the structural steel column (inches). 


A, =Cross-sectional area of the steel column 
(square inches). 


722.5.1.4.2 Concrete properties unknown. If 
specific data on the properties of concrete are not 
available, the values given in Table 722.5.1(2) are 
permitted. 


722.5.1.4.3 Minimum concrete cover. For struc- 
tural steel column encased in concrete with all 
reentrant spaces filled, Figure 722.5.1(6), illustration 
(c) and Tables 722.5.1(7) and 722.5.1(8) indicate the 
thickness of concrete cover required for various fire- 
resistance ratings for typical wide-flange sections. 
The thicknesses of concrete indicated in these tables 
apply to structural steel columns larger than those 
specified. 


722.5.1.4.4 Minimum precast concrete cover. For 
structural steel columns protected with precast 
concrete column covers as shown in Figure 
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722.5.1(6), illustration (a), Tables 722.5.1(9) and 
722.5.1(10) indicate the thickness of the column 
covers required for various fire-resistance ratings for 
typical wide-flange shapes. The thicknesses of 
concrete given in these tables apply to structural steel 
columns larger than those specified. 


722.5.1.4.5 Masonry protection. The fire resistance 
of structural steel columns protected with concrete 
masonry units or clay masonry units as illustrated in 
Figure 722.5.1(7) shall be permitted to be determined 
from the following expression: 


R= 0.17 (W/DY" + [0.285 (7, 5/K?2] 
[1.0 +42.7 {(A/d,, T.)(0.25p + т] 


(Equation 7-16) 
where: 


В = Fire-resistance rating of column assembly 
(hours). 


W = Average weight of structural steel column 
(pounds per foot). 


D =Heated perimeter of structural steel column 
(inches) [see Figure 722.5.1(7)]. 


T, =Equivalent thickness of concrete or clay 
masonry unit (inches) (see Table 722.3.2, 
Note а or Section 722.4.1). 


K =Thermal conductivity of concrete or clay 
masonry unit (Btu/hr x ft x °F) [see Table 
722.5.1(3)]. 


A, = Cross-sectional area of structural steel column 
(square inches). 


d, 


m 


= Density of the concrete or clay masonry unit 
(pounds per cubic foot). 


p Inner perimeter of concrete or clay masonry 
protection (inches) [see Figure 722.5.1(7)]. 


722.5.1.4.6 Equivalent concrete masonry thick- 
ness. For structural steel columns protected with 
concrete masonry, Table 722.5.1(5) gives the equiv- 
alent thickness of concrete masonry required for 
various fire-resistance ratings for typical column 
shapes. For structural steel columns protected with 
clay masonry, Table 722.5.1(6) gives the equivalent 
thickness of concrete masonry required for various 
fire-resistance ratings for typical column shapes. 


722.5.2 Structural steel beams and girders. The fire- 
resistance ratings of structural steel beams and girders 
shall be based on the size of the element and the type of 
protection provided in accordance with this section. 


722.5.2.1 Determination of fire resistance. These 
procedures establish a basis for determining resistance 
of structural steel beams and girders that differ in size 
from that specified in approved fire-resistance-rated 
assemblies as a function of the thickness of fire-resis- 
tant material and the weight (W) and heated perimeter 
(D) of the beam or girder. As used in these sections, W 
is the average weight of a structural steel element in 
pounds per linear foot (plf). The heated perimeter, D, is 
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the inside perimeter of the fire-resistant material in 
inches as illustrated in Figure 722.5.2. 


D = 3bf + 2d - 2tw D z 2d + + 


FIGURE 722.5.2 
DETERMINATION OF THE HEATED PERIMETER OF 
STRUCTURAL STEEL BEAMS AND GIRDERS 


722.5.2.1.1 Weight-to-heated perimeter. Тһе 
weight-to-heated-perimeter ratios (W/D), for both 
contour and box fire-resistant protection profiles, for 
the wide flange shapes most often used as beams or 
girders are given in Table 722.5.1(4). For different 
shapes, the weight-to-heated-perimeter ratios (W/D) 
shall be determined in accordance with the defini- 
tions given in this section. 


722.5.2.1.2 Beam and girder substitutions. Except 
as provided for in Section 722.5.2.2, structural steel 
beams in approved fire-resistance-rated assemblies 
shall be considered to be the minimum permissible 
size. Other beam or girder shapes shall be permitted 
to be substituted provided that the weight-to-heated- 
perimeter ratio (W/D) of the substitute beam is equal 
to or greater than that of the beam specified in the 
approved assembly. 


722.5.2.2 Sprayed fire-resistant materials. The provi- 
sions in this section apply to structural steel beams and 
girders protected with sprayed fire-resistant materials. 
Larger or smaller beam and girder shapes shall be 
permitted to be substituted for beams specified in 
approved unrestrained or restrained fire-resistance- 
rated assemblies, provided that the thickness of the fire- 
resistant material is adjusted in accordance with the 
following expression: 


h, = h, ((W,/D,) + 0.60] / [((W, / D,) + 0.60] 
(Equation 7-17) 
where: 


h = Thickness of sprayed fire-resistant material in 
inches. 


W = Weight of the structural steel beam or girder in 
pounds per linear foot. 


D = Heated perimeter of the structural steel beam in 
inches. 


Subscript 1 refers to the beam and fire-resistant 
material thickness in the approved assembly. 


Subscript 2 refers to the substitute beam or girder 
and the required thickness of fire-resistant material. 
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The fire resistance of structural steel beams and 
girders protected with intumescent or mastic fire-resis- 
tant coatings shall be determined on the basis of fire- 
resistance tests in accordance with Section 703.2. 


The fire resistance of structural steel trusses pro- 
tected with intumescent or mastic fire-resistant coatings 
shall be determined on the basis of fire resistance tests 
in accordance with Section 703.2. 


722.5.2.2.1 Minimum thickness. The use of Equa- 
tion 7-17 is subject to the following conditions: 


1. The weight-to-heated-perimeter ratio for the 
substitute beam or girder (W./D,) shall be not 
less than 0.37. 


2. The thickness of fire protection materials cal- 
culated for the substitute beam or girder (T) 
shall be not less than */, inch (9.5 mm). 


3. The unrestrained or restrained beam rating 
shall be not less than 1 hour. 


4. Where used to adjust the material thickness 
for a restrained beam, the use of this procedure 
is limited to structural steel sections classified 
as compact in accordance with AISC 360. 


722.5.2.3 Structural steel trusses. The fire resistance 
of structural steel trusses protected with fire-resistant 
materials sprayed to each of the individual truss 
elements shall be permitted to be determined in accor- 
dance with this section. The thickness of the fire- 
resistant material shall be determined in accordance 
with Section 722.5.1.3. The weight-to-heated-perimeter 
ratio (W/D) of truss elements that can be simultane- 
ously exposed to fire on all sides shall be determined on 
the same basis as columns, as specified in Section 
722.5.1.1. The weight-to-heated-perimeter ratio (W/D) 
of truss elements that directly support floor or roof 
assembly shall be determined on the same basis as 
beams and girders, as specified in Section 722.5.2.1. 


722.6 Wood assemblies. The provisions of this section 
contain procedures by which the fire-resistance ratings of 
wood assemblies are established by calculations. 


722.6.1 General. This section contains procedures for 
calculating the fire-resistance ratings of walls, floor/ceil- 
ing and roof/ceiling assemblies based іп part on the 
standard method of testing referenced in Section 703.2. 


722.6.1.1 Maximum fire-resistance rating. Fire-resis- 
tance ratings calculated for assemblies using the 
methods in Section 722.6 shall be limited to not more 
than 1 hour. 

722.6.1.2 Dissimilar membranes. Where dissimilar 
membranes are used on a wall assembly that requires 
consideration of fire exposure from both sides, the 
calculation shall be made from the least fire-resistant 
(weaker) side. 


722.6.2 Walls, floors and roofs. These procedures apply 
to both load-bearing and nonload-bearing assemblies. 


722.6.2.1 Fire-resistance rating of wood frame 
assemblies. The fire-resistance rating of a wood frame 
assembly is equal to the sum of the time assigned to the 
membrane on the fire-exposed side, the time assigned 
to the framing members and the time assigned for addi- 
tional contribution by other protective measures such as 
insulation. The membrane on the unexposed side shall 
not be included in determining the fire resistance of the 
assembly. 


TABLE 722.6.2(1) 
TIME ASSIGNED ТО WALLBOARD MEMBRANES* 54 


пећ wood structural panel bonded wih exteriore ү ОИ 
grinch wood structural panel bonded О ТО СООО ООО ОИ 
ите wood structural рал bonded withexeriorglue ООО |] 
Eo el A ed et 
Double */,-inch gypsum wallboard 


пећ + пећ gypsum wallboard 
Double '/,-inch gypsum wallboard 


For 81: 1 inch = 25.4 mm. 

а. These values apply only where membranes are installed on framing members that are spaced 16 inches о.с. or less. 

b. Gypsum wallboard installed over framing or Витте shall be installed so that all edges are supported, except °/,-inch Type X gypsum wallboard shall be 
permitted to be installed horizontally with the horizontal joints staggered 24 inches each side and unsupported but finished. 

с. On wood frame floor/ceiling or roof/ceiling assemblies, gypsum board shall be installed with the long dimension perpendicular to framing members and shall 
have all joints finished. 

4. The membrane on the unexposed side shall not be included in determining the fire resistance of the assembly. Where dissimilar membranes are used on a wall 
assembly, the calculation shall be made from the least fire-resistant (weaker) side. 

е. The time assigned is not a finished rating. 
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TABLE 722.6.2(2) 
TIME ASSIGNED FOR CONTRIBUTION OF WOOD FRAME **^* 


DESCRIPTION TIME ASSIGNED TO FRAME (minutes) 


For SI: 1 inch = 25.4 mm. 

a. This table does not apply to studs or joists spaced more than 16 inches o.c. 

b. All studs shall be nominal 2 x 4 and all joists shall have a nominal thickness of not less than 2 inches. 

c. Allowable spans for joists shall be determined in accordance with Sections 2308.4.2.1, 2308.7.1 and 2308.7.2. 


TABLE 722.6.2(3) 
MEMBRANE* ON EXTERIOR FACE OF WOOD STUD WALLS 


Lumber siding 
"пећ T & G lumber Wood shingles and shakes 
ЖЕГ Л pine Wood ништа panel '/,-inch fiber-cement lap, panel or shingle siding 

!/ -inch wood structural panels-exterior type 
1/-іпећ gypsum wallboard Sheathing paper !/ -inch hardboard 
Metal siding 

Stucco on metal lath 
'/,-inch fiberboard Masonry veneer 

Vinyl siding 
ene road wood scr panels | 


For SI: 1 inch = 25.4 mm. 
a. Any combination of sheathing, paper and exterior finish is permitted. 


*/,-inch gypsum wallboard 


TABLE 722.6.2(4) 


15/ -inch wood structural panels 
or ''/,-inch Т & С softwood 


FLOORING OR ROOFING OVER WOOD FRAMING? 
quet floor; felted-synthetic fiber floor coverings, carpeting, or ceramic tile 
on !/,-inch-thick fiber-cement underlayment or ?/,-inch-thick panel-type 

'S/,,-inch wood structural panels |. - nM у : d 
Roof Wood n Finished roofing material with or without insulation 
or inch T & G softwood 
For SI: 1 inch = 25.4 mm. 


Hardwood or softwood flooring on building paper; resilient flooring; par- 
Floor Wood 

underlayment; ceramic tile on 1'/,-inch mortar bed. 
a. This table applies only to wood joist construction. It is not applicable to wood truss construction. 


TABLE 722.6.2(5) 
TIME ASSIGNED FOR ADDITIONAL PROTECTION 


FIRE RESISTANCE 
DESCRIPTION OF ADDITIONAL PROTECTION 


Add to the fire-resistance rating of wood stud walls if the spaces between the studs are completely filled with glass 
fiber mineral wool batts weighing not less than 2 pounds per cubic foot (0.6 pound per square foot of wall surface) 
or rockwool or slag material wool batts weighing not less than 3.3 pounds per cubic foot (1 pound per square foot of 
wall surface), or cellulose insulation having a nominal density not less than 2.6 pounds per cubic foot. 


For SI: 1 pound/cubic foot = 16.0185 kg/m’, 


15 
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722.6.2.2 Time assigned to membranes. Table 
722.6.2(1) indicates the time assigned to membranes on 
the fire-exposed side. 


722.6.2.3 Exterior walls. For an exterior wall with a 
fire separation distance greater than 10 feet (3048 
mm), the wall is assigned a rating dependent on the 
interior membrane and the framing as described in 
Table 722.6.2(1) and Table 722.6.2(2). The membrane 
on the outside of the nonfire-exposed side of exterior 
walls with a fire separation distance greater than 10 
feet (3048 mm) shall consist of sheathing, sheathing 
paper and siding as described in Table 722.6.2(3). 


722.6.2.4 Floors and roofs. In the case of a floor or 
roof, the standard test provides only for testing for fire 
exposure from below. Except as noted in Section 
703.2.3, floor or roof assemblies of wood framing shall 
have an upper membrane consisting of a subfloor and 
finished floor conforming to Table 722.6.2(4) or any 
other membrane that has a contribution to fire resis- 
tance of not less than 15 minutes in Table 722.6.2(1). 


722.6.2.5 Additional protection. Table 722.6.2(5) 
indicates the time increments to be added to the fire 
resistance where glass fiber, rockwool, slag mineral 
wool or cellulose insulation is incorporated in the 
assembly. 


722.6.2.6 Fastening. Fastening of wood frame assem- 
blies and the fastening of membranes to the wood 
framing members shall be done in accordance with 
Chapter 23. 


722.7 Fire-resistance rating for mass timber. The required 
fire resistance of mass timber elements in Section 602.4 shall 
be determined in accordance with Section 703.2. The fire- 
resistance rating of building elements shall be as required in 
Tables 601 and 705.5 and as specified elsewhere in this code. 
The fire-resistance rating of the mass timber elements shall 
consist of the fire resistance of the unprotected element 
added to the protection time of the noncombustible 
protection. 


722.7.1 Minimum required protection. Where required 
by Sections 602.4.1 through 602.4.3, noncombustible 
protection shall be provided for mass timber building 
elements in accordance with Table 722.7.1(1). The rating, 
in minutes, contributed by the noncombustible protection 
of mass timber building elements, components or assem- 
blies, shall be established in accordance with Section 
703.6. The protection contributions indicated in Table 
722.7.1(2) shall be deemed to comply with this require- 
ment where installed and fastened in accordance with 
Section 722.7.2. 


722.7.2 Installation of gypsum board noncombustible 
protection. Gypsum board complying with Table 
722.7.1(2) shall be installed in accordance with this 
section. 


722.7.2.1 Interior surfaces. Layers of Type X gypsum 
board serving as noncombustible protection for interior 
surfaces of wall and ceiling assemblies determined in 
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accordance with Table 722.7.1(1) shall be installed in 
accordance with the following: 


1. Each layer shall be attached with Type $ drywall 
screws of sufficient length to penetrate the mass 
timber at least 1 inch (25 mm) when driven flush 
with the paper surface of the gypsum board. 


Exception: The third layer, where determined 
necessary by Section 722.7, shall be permitted 
to be attached with 1-inch (25 mm) №. 6 Type 
S drywall screws to furring channels in accor- 
dance with AISI $220. 


2. Screws for attaching the base layer shall be 12 
inches (305 mm) on center in both directions. 


3. Screws for each layer after the base layer shall be 
12 inches (305 mm) on center in both directions 
and offset from the screws of the previous layers 
by 4 inches (102 mm) in both directions. 


4. All panel edges of any layer shall be offset 18 
inches (457 mm) from those of the previous 
layer. 


5. All panel edges shall be attached with screws 
sized and offset as in Items 1 through 4 and 
placed at least 1 inch (25 mm) but not more than 
2 inches (51 mm) from the panel edge. 


6. All panels installed at wall-to-ceiling intersec- 
tions shall be installed such that ceiling panels are 
installed first and the wall panels are installed 
after the ceiling panel has been installed and is 
fitted tight to the ceiling panel. Where multiple 
layers are required, each layer shall repeat this 
process. 


7. All panels installed at a wall-to-wall intersection 
shall be installed such that the panels covering an 
exterior wall or a wall with a greater fire-resis- 
tance rating shall be installed first and the panels 
covering the other wall shall be fitted tight to the 
panel covering the first wall. Where multiple lay- 
ers are required, each layer shall repeat this pro- 
cess. 


8. Panel edges of the face layer shall be taped and 
finished with joint compound. Fastener heads 
shall be covered with joint compound. 


9. Panel edges protecting mass timber elements 
adjacent to unprotected mass timber elements in 
accordance with Section 602.4.2.2 shall be cov- 
ered with 1'/,-inch (32 mm) metal corner bead 
and finished with joint compound. 


722.7.2.2 Exterior surfaces. Layers of Type X gypsum 
board serving as noncombustible protection for the 
outside of the exterior mass timber walls determined in 
accordance with Table 722.7.1(1) shall be fastened 12 
inches (305 mm) on center each way and 6 inches (152 
mm) on center at all joints or ends. All panel edges 
shall be attached with fasteners located at least 1 inch 
(25 mm) but not more than 2 inches (51 mm) from the 
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j panel edge. Fasteners shall comply with one of the 
ы following: 


1. Galvanized nails of minimum 12 gage with а 7/,,- 
inch (11 mm) head of sufficient length to pene- 
trate the mass timber a minimum of 1 inch (25 
mm). 

2. Screws that comply with ASTM C1002 (Type S, 
W or G) of sufficient length to penetrate the mass 
timber a minimum of 1 inch (25 mm). 


TABLE 722.7.1(1) 
PROTECTION REQUIRED FROM NONCOMBUSTIBLE COVERING MATERIAL 


MINIMUM PROTECTION REQUIRED FROM 
NONCOMBUSTIBLE PROTECTION (minutes) 


40 


TABLE 722.7.1(2) 
PROTECTION PROVIDED BY NONCOMBUSTIBLE COVERING MATERIAL 


PROTECTION CONTRIBUTION (minutes) 


5 
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SECTION 801 
SCOPE 


801.1 Scope. The provisions of this chapter shall govern the 
use of materials used as interior finishes, trim and decorative 
materials, 


SECTION 802 
GENERAL 


802.1 Interior wall and ceiling finish. The provisions of 
Section 803 shall limit the allowable fire performance and 
smoke development of interior wall and ceiling finish materi- 
als based on occupancy classification. 


802.2 Interior floor finish. The provisions of Section 804 
shall limit the allowable fire performance of interior floor 
finish materials based on occupancy classification, 


[F] 802.3 Decorative materials and trim. Decorative mate- 
rials and trim shall be restricted by combustibility, fire 
performance or flame propagation performance criteria in 
accordance with Section 806. 


802.4 Applicability. For buildings in flood hazard areas as 
established by the flood plain administrator, interior finishes, 
trim and decorative materials below the elevation required by 
Section 1612 shall be flood-damage-resistant materials. 


802.5 Application. Combustible materials shall be permitted 
to be used as finish for walls, ceilings, floors and other inte- 
rior surfaces of buildings. 


802.6 Windows. Show windows in the exterior walls of the 
first story above grade plane shall be permitted to be of wood 
or of unprotected metal framing. 


802.7 Foam plastics. Foam plastics shall not be used as inte- 
rior finish except as provided in Section 803.4. Foam plastics 
shall not be used as interior trim except as provided in 
Section 806.4 or 2604.2. This section shall apply both to 
exposed foam plastics and to foam plastics used in conjunc- 
tion with a textile or vinyl facing or cover. 


SECTION 803 
WALL AND CEILING FINISHES 


803.1 General. /nterior wall and ceiling finish materials shall 
be classified for fire performance and smoke development in 
accordance with Section 803.1.1 or 803.1.2, except as shown 
in Sections 803.1.3 through 803.15. Materials tested in accor- 
dance with Section 803.1.1 shall not be required to be tested 
in accordance with Section 803.1.2. 


803.1.1 Interior wall and ceiling finish materials tested 
in accordance with NFPA 286. /nterior wall and ceiling 
finish materials shall be classified in accordance with 
NFPA 286 and comply with Section 803.1.1.1. Materials 
complying with Section 803.1.1.1 shall be considered to 
also comply with the requirements of Class A. 
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803.1.1.1 Acceptance criteria for NFPA 286. The 
interior finish shall comply with the following: 


1. During the 40 kW exposure, flames shall not 
spread to the ceiling. 


2. The flame shall not spread to the outer extremity 
of the sample on any wall or ceiling. 

3. Flashover, as defined in NFPA 286, shall not 
occur. 

4. The peak heat release rate throughout the test 
shall not exceed 800 kW. 


5. The total smoke released throughout the test shall 
not exceed 1,000 тг. 


803.1.2 Interior wall and ceiling finish materials tested 
in accordance with ASTM E84 or UL 723. /nterior wall 
and ceiling finish materials shall be classified in accor- 
dance with ASTM E84 or UL 723. Such interior finish 
materials shall be grouped in the following classes in 
accordance with their flame spread and smoke-developed 
indices. 


Class A — Flame spread index 0—25; smoke-developed 


index 0—450. 

Class В = Flame spread index 26-75; smoke developed 
index 0-450. 

Class C = Flame spread index 76—200; smoke-developed 
index 0-450. 


Exception: Materials tested in accordance with 
Section 803.1.1 and as indicated in Sections 803.1.3 
through 803.13. 


803.1.3 Interior wall and ceiling finish materials with 
different requirements. The materials indicated in 
Sections 803.2 through 803.13 shall be tested as indicated 
in the corresponding sections. 


803.2 Thickness exemption. Materials having a thickness 
less than 0.036 inch (0.9 mm) applied directly to the surface 
of walls or ceilings shall not be required to be tested. 


803.3 Heavy timber exemption. Exposed portions of build- 
ing elements complying with the requirements for buildings 
of heavy timber construction in Section 602.4 or Section 
2304.11 shall not be subject to interior finish requirements 
except in interior exit stairways, interior exit ramps, and exit 
passageways. 


803.4 Foam plastics. Foam plastics shall not be used as inte- 
rior finish except as provided in Section 2603.9. This section 
shall apply both to exposed foam plastics and to foam plastics 
used in conjunction with a textile or vinyl facing or cover. 


803.5 Textile wall coverings. Where used as interior wall 
finish materials, textile wall coverings, including materials 
having woven or nonwoven, napped, tufted, looped or similar 
surface and carpet and similar textile materials, shall be tested 
in the manner intended for use, using the product-mounting 
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system, including adhesive, and shall comply with the 
requirements of one of the following: Section 803.1.1, 
803.5.1 or 803.5.2. 


803.5.1 Room corner test for textile wall coverings and 
expanded vinyl wall coverings. Textile wall coverings 
and expanded vinyl wall coverings shall meet the criteria 
of Section 803.5.1.1 when tested in the manner intended 
for use in accordance with the Method B protocol of 
NFPA 265 using the product-mounting system, including 
adhesive. 


803.5.1.1 Acceptance criteria for NFPA 265. The 
interior finish shall comply with the following: 


1. During the 40 kW exposure, flames shall not 
spread to the ceiling. 


2. The flame shall not spread to the outer extremi- 
ties of the samples on the 8-foot by 12-foot (203 
by 305 mm) walls. 


3. Flashover, as defined in NFPA 265, shall not 
occur. 


4. The total smoke release throughout the test shall 
not exceed 1,000 m°. 


803.5.2 Acceptance criteria for textile and expanded 
vinyl wall or ceiling coverings tested to ASTM E84 or 
UL 723. Textile wall and ceiling coverings and expanded 
vinyl wall and ceiling coverings shall have a Class A 
flame spread index in accordance with ASTM E84 or UL 
723 and be protected by an automatic sprinkler system 
installed іп accordance with Section 903.3.1.1 or 
903.3.1.2. Test specimen preparation and mounting shall 
be in accordance with ASTM E2404. 


803.6 Textile ceiling coverings. Where used as interior ceil- 
ing finish materials, textile ceiling coverings, including 
materials having woven or nonwoven, napped, tufted, looped 
or similar surface and carpet and similar textile materials, 
shall be tested in the manner intended for use, using the prod- 
uct-mounting system, including adhesive, and shall comply 
with the requirements of Section 803.1.1 or 803.5.2. 


803.7 Expanded vinyl wall coverings. Where used as inte- 
rior wall finish materials, expanded vinyl wall coverings shall 
be tested in the manner intended for use, using the product- 
mounting system, including adhesive, and shall comply with 
the requirements of one of the following: Section 803.1.1, 
803.5.1 or 803.52. 


803.8 Expanded vinyl ceiling coverings. Where used as 
interior ceiling finish materials, expanded vinyl ceiling cover- 
ings shall be tested in the manner intended for use, using the 
product mounting system, including adhesive, and shall 
comply with the requirements of Section 803.1.1 or 803.5.2. 


803.9 High-density polyethylene (HDPE) and polypropyl- 
ene (PP). Where high-density polyethylene or polypropylene 
is used as an interior finish, it shall comply with Section 
803.1.1. 


803.10 Site-fabricated stretch systems. Where used as inte- 
rior wall or interior ceiling finish materials, site-fabricated 
stretch systems containing all three components described in 
the definition in Chapter 2 shall be tested in the manner 


8-2 


intended for use, and shall comply with the requirements of 
Section 803.1.1 or with the requirements of Class A in accor- 
dance with Section 803.1.2. If the materials are tested in 
accordance with ASTM E84 or UL 723, specimen prepara- 
tion and mounting shall be in accordance with ASTM E2573. 


803.11 Laminated products factory produced with a wood 
substrate. Laminated products factory produced with a wood 
substrate shall comply with one of the following: 


1. The laminated product shall meet the criteria of Section 
803.1.1.1 when tested in accordance with NFPA 286 
using the product-mounting system, including adhe- 
sive, as described in Section 5.8 of NFPA 286. 


2. The laminated product shall have a Class A, B, or C 
flame spread index and smoke-developed index, based 
on the requirements of Table 803.13, in accordance 
with ASTM E84 or UL 723. Test specimen preparation 
and mounting shall be in accordance with ASTM 
E2579. 


803.12 Facings or wood veneers intended to be applied on 
site over a wood substrate. Facings or veneers intended to 
be applied on site over a wood substrate shall comply with 
one of the following: 


1. The facing or veneer shall meet the criteria of Section 
803.1.1.1 when tested in accordance with NFPA 286 
using the product mounting system, including adhesive, 
as described in Section 5.9 of NFPA 286. 


2. The facing or veneer shall have a Class A, B or C flame 
spread index and smoke-developed index, based on the 
requirements of Table 803.13, in accordance with 
ASTM E84 or UL 723. Test specimen preparation and 
mounting shall be in accordance with ASTM E2404. 


803.13 Interior finish requirements based on occupancy. 
Interior wall and ceiling finish shall have a flame spread 
index not greater than that specified in Table 803.13 for the 
group and location designated. Interior wall and ceiling finish 
materials tested in accordance with NFPA 286 and meeting 
the acceptance criteria of Section 803.1.1.1, shall be permit- 
ted to be used where a Class A classification in accordance 
with ASTM E84 or UL 723 is required. 


803.14 Stability. Interior finish materials regulated by this 
chapter shall be applied or otherwise fastened in such a 
manner that such materials will not readily become detached 
where subjected to room temperatures of 200°F (93°C) for 
not less than 30 minutes. 


803.15 Application of interior finish materials to fire- 
resistance-rated or noncombustible building elements. 
Where interior finish materials are applied on walls, ceilings 
or structural elements required to have a fire-resistance 
rating or to be of noncombustible construction, these finish 
materials shall comply with the provisions of this section. 


803.15.1 Direct attachment and furred construction. 
Where walls, ceilings or structural elements are required 
by any provision in this code to be of fire-resistance-rated 
or noncombustible construction, the interior finish mate- 
rial shall be applied directly against such construction or to 
furring strips not exceeding 17/, inches (44 mm), applied 
directly against such surfaces. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929 m°. 


а. 


b. 


3 repete rm Буда ЕФ» 
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803.15.1.1 Furred construction. If the interior finish 
material is applied to furring strips, the intervening 
spaces between such furring strips shall comply with 
one of the following: 


dropped distances greater than specified in Section 
803.15.1, Class A finish materials, in accordance with 
Section 803.1.1 or 803.1.2, shall be used. 


Exceptions: 
1. Be filled with material that is inorganic or non- 


/ 1. Where interior finish materials are protected on 
combustible. Л 4 


both sides by an automatic sprinkler system in 


2. Be filled with material that meets the require- accordance with Section 903.3.1.1 ог 903.3.1.2. 
ments of a Class A material in accordance with TNT ; : 
і . Where interior finish materials are attached to 
Section 803.1.1 or 803.1.2. noncombustible backing ог furring strips 
3. Be fireblocked at not greater than 8 feet (2438 installed as specified in Section 803.15.1.1. 


mm) in every direction in accordance with Sec- 


. Where the combustible void is filled with a non- 


tion 718. 


Exception: Compliance with Item 1, 2 or 3 is not 
required where the materials used to create the 
concealed space are noncombustible. 


803.15.2 Set-out construction. Where walls and ceilings 
are required to be of fire-resistance-rated or noncombusti- 
ble construction and walls are set out or ceilings are 


combustible material. 


803.15.2.1 Hangers and assembly members. The 
hangers and assembly members of such dropped ceil- 
ings that are below the horizontal fire-resistance-rated 
floor or roof assemblies shall be of noncombustible 
materials. The construction of each set-out wall and 
horizontal fire-resistance-rated floor or roof assembly 


TABLE 803.13 
INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANCY“ 


SPRINKLERED' NONSPRINKLERED 


Interior exit stairways | „ Corridors and Interior exit stairways | _ Corridors and 


losure for exit enclosure for exit 
and ramps and exit те and ramps and exit 
passageways* ^ A: i» ways passageways’ access stairways 
ps and ramps 


Rooms and 
enclosed зрасез° 


Rooms and 
enclosed врасев” 


No restrictions 


Class C interior finish materials shall be permitted for wainscotting or paneling of not more than 1,000 square feet of applied surface area in the grade lobby 
where applied directly to a noncombustible base or over furring strips applied to a noncombustible base and fireblocked as required by Section 803.15.1. 

In other than Group I-3 occupancies in buildings less than three stories above grade plane, Class B interior finish for nonsprinklered buildings and Class C 
interior finish for sprinklered buildings shall be permitted in interior exit stairways and ramps. 


‚ Requirements for rooms and enclosed spaces shall be based on spaces enclosed by partitions. Where a fire-resistance rating is required for structural 


elements, the enclosing partitions shall extend from the floor to the ceiling. Partitions that do not comply with this shall be considered to be enclosing spaces 
and the rooms or spaces on both sides shall be considered to be one room or space. In determining the applicable requirements for rooms and enclosed spaces, 
the specific occupancy thereof shall be the governing factor regardless of the group classification of the building or structure. 


. Lobby areas in Group A-1, A-2 and A-3 occupancies shall be not less than Class B materials. 
. Class C interior finish materials shall be permitted in places of assembly with an occupant load of 300 persons or less. 


For places of religious worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall be permitted. 


. Class B material is required where the building exceeds two stories, 
. Class C interior finish materials shall be permitted in administrative spaces. 


Class C interior finish materials shall be permitted in rooms with a capacity of four persons or less. 
Class B materials shall be permitted as wainscotting extending not more than 48 inches above the finished floor in corridors and exit access stairways and ramps. 


. Finish materials as provided for in other sections of this code. 


Applies when protected by an automatic sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2. 


. Corridors in ambulatory care facilities shall be provided with Class A or B materials. 
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shall be of fire-resistance-rated construction as required 
elsewhere in this code. 


Exception: In Types Ш and V construction, fire- 
retardant-treated wood shall be permitted for use as 
hangers and assembly members of dropped ceilings. 


803.15.3 Heavy timber construction. Wall and ceiling 
finishes of all classes as permitted in this chapter that are 
installed directly against the wood decking or planking of 
heavy timber construction in Section 602.4.4.2 or 2304.11 
or to wood furring strips applied directly to the wood 
decking or planking shall be fireblocked as specified in 
Section 803.15.1.1. 


803.15.4 Materials. An interior wall or ceiling finish 
material that is not more than У, inch (6.4 mm) thick shall 
be applied directly onto the wall, ceiling or structural 
element without the use of furring strips and shall not be 
suspended away from the building element to which that 
finish material it is applied. 


Exceptions: 
1. Noncombustible interior finish materials. 


2. Materials that meet the requirements of Class A 
materials in accordance with Section 803.1.1 or 
803.1.2 where the qualifying tests were made 
with the material furred out from the noncombus- 
tible backing shall be permitted to be used with 
furring strips. 

3. Materials that meet the requirements of Class A 
materials in accordance with Section 803.1.1 or 
803.1.2 where the qualifying tests were made 
with the material suspended away from the non- 
combustible backing shall be permitted to be 
used suspended away from the building element. 


SECTION 804 
INTERIOR FLOOR FINISH 


804.1 General. /nterior floor finish and floor covering mate- 
rials shall comply with Sections 804.2 through 804.42. 


Exception: Floor finishes and coverings of a traditional 
type, such as wood, vinyl, linoleum or terrazzo, and resil- 
ient floor covering materials that are not composed of 
fibers. 


804.2 Classification. /nterior floor finish and floor covering 
materials required by Section 804.4.2 to be of Class I or II 
materials shall be classified in accordance with ASTM E648 
or NFPA 253. The classification referred to herein corre- 
sponds to the classifications determined by ASTM E648 or 
NFPA 253 as follows: Class I, 0.45 watts/cm? or greater; 
Class II, 0.22 watts/cm? or greater. 


804.3 Testing and identification. /nterior floor finish and 
floor covering materials shall be tested by an agency in accor- 
dance with ASTM E648 or NFPA 253 and identified by a 
hang tag or other suitable method so as to identify the manu- 
facturer or supplier and style, and shall indicate the interior 
floor finish or floor covering classification in accordance with 
Section 804.2. Carpet-type floor coverings shall be tested as 
proposed for use, including underlayment. Test reports 
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confirming the information provided in the manufacturer's 
product identification shall be furnished to the building offi- 
cial on request. 


804.4 Interior floor finish requirements. Interior floor 
covering materials shall comply with Sections 804.4.1 and 
804.4.2 and interior floor finish materials shall comply with 
Section 804.42. 


804.4.1 Test requirement. In all occupancies, interior 
floor covering materials shall comply with the require- 
ments of the DOC FF-1 “pill test" (CPSC 16 CFR Part 
1630) or with ASTM D2859. 


804.4.2 Minimum critical radiant flux. In all occupan- 
cies, interior floor finish and floor covering materials in 
enclosures for stairways and ramps, exit passageways, 
corridors and rooms or spaces not separated from corri- 
dors by partitions extending from the floor to the 
underside of the ceiling shall withstand a minimum critical 
radiant flux. The minimum critical radiant flux shall be not 
less than Class I in Groups I-1, I-2 and I-3 and not less 
than Class II in Groups А, B, Е, Н, 1-4, М, R-1, R-2 and $. 


Exception: Where a building is equipped throughout 
with an automatic sprinkler system in accordance with 
Section 903.3.1.1 or 903.3.1.2, Class П materials аге 
permitted in any area where Class I materials are 
required, and materials complying with DOC FF-1 “pill 
test” (CPSC 16 CFR Part 1630) or with ASTM D2859 
are permitted in any area where Class II materials are 
required. 


SECTION 805 
COMBUSTIBLE MATERIALS IN 
TYPES | AND Il CONSTRUCTION 


805.1 Application. Combustible materials installed on or 
embedded in floors of buildings of Type I or II construction 
shall comply with Sections 805.1.1 through 805.1.3. 


Exception: Stages and platforms constructed in accor- 
dance with Sections 410.2 and 410.3, respectively. 


805.1.1 Subfloor construction. Floor sleepers, bucks and 
nailing blocks shall not be constructed of combustible 
materials, unless the space between the fire-resistance- 
rated floor assembly and the flooring is either solidly filled 
with noncombustible materials or fireblocked in accor- 
dance with Section 718, and provided that such open 
spaces shall not extend under or through permanent parti- 
tions or walls. 


805.1.2 Wood finish flooring. Wood finish flooring is 
permitted to be attached directly to the embedded or fire- 
blocked wood sleepers and shall be permitted where 
cemented directly to the top surface of fire-resistance- 
rated floor assemblies or directly to a wood subfloor 
attached to sleepers as provided for in Section 805.1.1. 


805.1.3 Insulating boards. Combustible insulating boards 
not more than '/, inch (12.7 mm) thick and covered with 
finish flooring are permitted where attached directly to a 
noncombustible floor assembly or to wood subflooring 
attached to sleepers as provided for in Section 805.1.1. 
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SECTION 806 
DECORATIVE MATERIALS AND TRIM 


806.1 General. The following requirements shall apply to all 
occupancies: 


1. Furnishings or decorative materials of an explosive or 
| highly flammable character shall not be used. 


2. Fire-retardant coatings in existing buildings shall be 
| maintained so as to retain the effectiveness of the treat- 
ment under service conditions encountered in actual use. 


3. Furnishings or other objects shall not be placed to 
obstruct exits, access thereto, egress therefrom or visi- 
bility thereof. 


4. The permissible amount of decorative vegetation and 
noncombustible decorative materials shall not be lim- 
ited. 


806.2 Combustible decorative materials. In Groups A, B, 
E, I, M and R-1 and in dormitories in Group R-2, curtains, 
draperies, fabric hangings and similar combustible decorative 
materials suspended from walls or ceilings shall comply with 
| | Section 806.3 and shall not exceed 10 percent of the specific 
wall or ceiling area to which such materials are attached. 


Fixed or movable walls and partitions, paneling, wall pads 
and crash pads applied structurally or for decoration, acousti- 
cal correction, surface insulation or other purposes shall be 
considered to be interior finish, shall comply with Section 
803 and shall not be considered to be decorative materials or 

à furnishings. 


Y 


Exceptions: 


1. In auditoriums in Group A, the permissible amount 
of curtains, draperies, fabric hangings and similar 
combustible decorative materials suspended from 
walls or ceilings shall not exceed 75 percent of the 
aggregate wall area where the building is equipped 
throughout with an approved automatic sprinkler 
system in accordance with Section 903.3.1.1, and 
where the material is installed in accordance with 
Section 803.15 of this code. 


2. In Group R-2 dormitories, within sleeping units and 
dwelling units, the permissible amount of curtains, 
draperies, fabric hangings and similar decorative 
materials suspended from walls or ceiling shall not 
exceed 50 percent of the aggregate wall areas where 
the building is equipped throughout with an 
approved automatic sprinkler system installed in 
accordance with Section 903.3.1. 


3. In Group B and M occupancies, the amount of com- 
bustible fabric partitions suspended from the ceiling 
and not supported by the floor shall comply with 

|| Section 806.3 and shall not be limited. 


4. The 10-percent limit shall not apply to curtains, 
draperies, fabric hangings and similar combustible 
decorative materials used as window coverings. 


806.3 Acceptance criteria and reports. Where required to 
exhibit improved fire performance, curtains, draperies, fabric 
hangings and similar combustible decorative materials 
suspended from walls or ceilings shall be tested by an 


е! 
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approved agency and meet the flame propagation perfor- 
mance criteria of Test 1 or 2, as appropriate, of NFPA 701, or 
exhibit a maximum heat release rate of 100 kW when tested 
in accordance with NFPA 289, using the 20 kW ignition 
source. Reports of test results shall be prepared in accordance 
with the test method used and furnished to the building offi- 
cial on request. 


806.4 Foam plastic. Foam plastic used as trim іп any occu- 
pancy shall comply with Section 2604.2. 


806.5 Pyroxylin plastic. Imitation leather or other material 
consisting of or coated with a pyroxylin or similarly hazard- 
ous base shall not be used in Group A occupancies. 


806.6 Interior trim. Material, other than foam plastic used as 
interior trim, shall have a minimum Class C flame spread and 
smoke-developed index when tested in accordance with 
ASTM E84 or UL 723, as described in Section 803.1.2. 
Combustible /rim, excluding handrails and guardrails, shall 
not exceed 10 percent of the specific wall or ceiling area to 
which it is attached. 


806.7 Interior floor-wall base. /nterior floor-wall base that 
is 6 inches (152 mm) or less in height shall be tested in accor- 
dance with Section 804.2 and shall be not less than Class II. 
Where a Class I floor finish is required, the floor-wall base 
shall be Class I. 


Exception: Interior “im materials that comply with 
Section 806.6. 


806.8 Combustible lockers. Where lockers constructed of 
combustible materials are used, the lockers shall be consid- 
ered to be interior finish and shall comply with Section 803. 


Exception: Lockers constructed entirely of wood and 
noncombustible materials shall be permitted to be used 
wherever interior finish materials are required to meet a 
Class C classification in accordance with Section 803.1.2. 


806.9 Motion picture screens. The screens on which motion 
pictures are projected in Group A occupancies shall either 
meet the flame propagation performance criteria of Test 
Method 1 or 2, as appropriate, of NFPA 701 or comply with 
the requirements for a Class B interior finish in accordance 
with Section 803. 


SECTION 807 
INSULATION 


807.1 Insulation. Thermal and acoustical insulation shall 
comply with Section 720. 


SECTION 808 
ACOUSTICAL CEILING SYSTEMS 


808.1 Acoustical ceiling systems. The quality, design, fabri- 
cation and erection of metal suspension systems for 
acoustical tile and lay-in panel ceilings in buildings or struc- 
tures shall conform to generally accepted engineering 
practice, the provisions of this chapter and other applicable 
requirements of this code. 


INTERIOR FINISHES 


See Section 1613.1.1 for the design and construction of 


suspended acoustical tile and lay-in panel ceiling systems in 
structures assigned to Seismic Design Category C, D, E or F. 
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808.1.1 Materials and installation. Acoustical materials 
complying with the interior finish requirements of Section 
803 shall be installed in accordance with the manufac- 
turer’s recommendations and applicable provisions for 
applying interior finish. 


808.1.1.1 Suspended acoustical ceilings. Suspended 
acoustical ceiling systems shall be installed in accor- 
dance with the provisions of ASTM C635 and ASTM 
C636. 


808.1.1.2 Fire-resistance-rated construction. Acous- 
tical ceiling systems that are part of fire-resistance- 
rated construction shall be installed in the same manner 
used in the assembly tested and shall comply with the 
provisions of Chapter 7. 
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CHAPTER 9 
FIRE PROTECTION AND LIFE SAFETY SYSTEMS 


SECTION 901 
GENERAL 


901.1 Scope. The provisions of this chapter shall specify 
where fire protection and life safety systems are required and 
shall apply to the design, installation and repair of fire 
protection and life safety systems, Fire department access, 
fire-fighting water supply and fire hydrants are not part of the 
state building code, 


Provisions that specify maintenance requirements or test- 
ing intervals that occur after the issuance of the certificate of 
occupancy required by Section 111 are not part of the state 
building code but are printed for the reader’s convenience. 


Any fire protection or life safety system for which an excep- 
tion or reduction to the provisions of this code has been granted 
and approved shall be considered to be a required system. 


Any fire protection or life safety system or portion thereof 
not required by this code shall be permitted to be installed for 
partial or complete protection provided that such system 
meets the requirements of the state building code. 


901.1.1 Fire protection system shop drawings. Shop 
drawings, plans, specifications or sketches for a fire protec- 
tion system shall be submitted to the building official 
pursuant to the requirements of the state building code and 
ORS Chapter 455 or ORS 479.155 to determine compliance 
with the state building code, including but not limited to fire 
and life safety standards, which are part of the state building 
code. Shop drawings, plans, specifications or sketches shall 
be approved prior to the start of system installation and shall 
contain all information as required by the referenced instal- 
lation standards in Chapter 9. 


901.2 Fire protection systems. Fire protection or life safety 
systems shall be installed and repaired in accordance with this 
code. 


901.3 Modifications. Persons shall not remove, repair or 
modify any fire protection system installed or maintained 
under the provisions of this code without approval by the 
building official. 


901.4 Threads. Threads provided for fire department 
connections to sprinkler systems, standpipes, yard hydrants 
or any other fire hose connection shall be compatible with the 
connections used by the local fire department. 


901.5 Acceptance tests. Fire protection systems shall be 
tested in accordance with the requirements of this code. 
Where required, the tests shall be conducted in the presence 
of the building official. Tests required by this code and the 
standards listed in this code shall be conducted at the expense 
of the owner or the owner’s authorized agent. It shall be 
unlawful to occupy portions of a structure until the required 
fire protection systems within that portion of the structure 
have been tested and approved. 
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901.6 Supervisory service. Where required, fire protection 
systems shall be monitored by an approved supervising 
station in accordance with NFPA 72. 


901.6.1 Automatic sprinkler systems. Automatic sprin- 
kler systems shall be monitored by an approved 
supervising station. 


Exceptions: 


1. A supervising station is not required for auto- 
matic sprinkler systems installed in accordance 
with Section 903,3.1.3. 


2. Limited area systems in accordance with Section 
903.3.8. 


901.6.2 Fire alarm systems. Fire alarm systems required 
by the provisions of Section 907.2 shall be monitored by 
an approved supervising station in accordance with 
Section 907.6.6. 


Exceptions: 


1. Single- and multiple-station smoke alarms 


required by Section 907.2.11. 
2. Smoke detectors in Group I-3 occupancies. 


3. Supervisory service is not required for automatic 
sprinkler systems installed in accordance with 
Section 903.3.1.3. 


901.6.3 Group H. Supervision and monitoring of emer- 
gency alarm, detection and automatic fire-extinguishing 
systems in Group H occupancies shall be in accordance 
with this code. 


901.7 Integrated testing. Where two or more fire protection 
or life safety systems are interconnected, the intended 
response of subordinate fire protection and life safety systems 
shall be verified when required testing of the initiating system 
is conducted. In addition, integrated testing shall be per- 
formed in accordance with Sections 901.7.1 and 901.7.2. 


901.7.1 High-rise buildings. For high-rise buildings, inte- 
grated testing shall comply with NFPA 4, with an 
integrated test performed prior to issuance of the certifi- 
cate of occupancy. If an equipment failure is detected 
during integrated testing, a repeat of the integrated test 
shall not be required, except as necessary to verify opera- 
tion of fire protection or life safety functions that are 
initiated by equipment that was repaired or replaced. 


901.7.2 Smoke control systems. Where a fire alarm 
system is integrated with a smoke control system as 
outlined in Section 909, integrated testing shall comply 
with NFPA 4, with an integrated test performed prior to 
issuance of the certificate of occupancy. If an equipment 
failure is detected during integrated testing, a repeat of the 
integrated test shall not be required, except as necessary to 
verify operation of fire protection or life safety functions 
that are initiated by equipment that was repaired or 
replaced. 
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901.8 Fire areas. Where buildings, or portions thereof, are 
divided into fire areas so as not to exceed the limits estab- 
lished for requiring a fire protection system in accordance 
with this chapter, such fire areas shall be separated by fire 
walls constructed in accordance with Section 706, fire barri- 
ers constructed in accordance with Section 707, or horizontal 
assemblies constructed in accordance with Section 711, or a 
combination thereof having a fire-resistance rating of not 
less than that determined in accordance with Section 
707.3.10. 


SECTION 902 
FIRE PUMP AND RISER ROOM SIZE 


902.1 Pump and riser room size. Where provided, fire 
pump rooms and automatic sprinkler system riser rooms shall 
be designed with adequate space for all equipment necessary 
for the installation, as defined by the manufacturer, with 
sufficient working room around the stationary equipment. 
Clearances around equipment to elements of permanent 
construction, including other installed equipment and appli- 
ances, shall be sufficient to allow inspection, service, repair 
or replacement without removing such elements of perma- 
nent construction or disabling the function of a required fire- 
resistance-rated assembly. Fire pump and automatic sprinkler 
system riser rooms shall be provided with doors and unob- 
structed passageways large enough to allow removal of the 
largest piece of equipment. 


902.1.1 Access. Automatic sprinkler system risers, fire 
pumps and controllers shall be provided with ready access. 
Where located in a fire pump room or automatic sprinkler 
system riser room, the door shall be permitted to be locked 
provided that the key is available at all times. 


902.1.2 Marking on access doors. Access doors for auto- 
matic sprinkler system riser rooms and fire pump rooms 
shall be labeled with an approved sign. The lettering shall 
be in contrasting color to the background. Letters shall 
have a minimum height of 2 inches (51 mm) with a mini- 
mum stroke of */, inch (10 mm). 


902.1.3 Environment. Automatic sprinkler system riser 
rooms and fire pump rooms shall be maintained at a 
temperature of not less than 40°F (4°C). Heating units 
shall be permanently installed. Pump and riser rooms 
heated solely for freeze protection shall be considered 
low-energy buildings and shall not be considered an 
unconditioned space, independent of the remainder of the 
building when applying the Energy Code. 


902.1.4 Lighting. Permanently installed artificial illumi- 
nation shall be provided in the automatic sprinkler system 
riser rooms and fire pump rooms. 


SECTION 903 
AUTOMATIC SPRINKLER SYSTEMS 


903.1 General. Automatic sprinkler systems shall comply 
with this section. 


903.1.1 Alternative protection. Alternative automatic 
fire-extinguishing systems complying with Section 904 


shall be permitted instead of automatic sprinkler protec- 
tion where recognized by the applicable standard and 
approved. 


903.2 Where required. Approved automatic sprinkler 
systems in new buildings and structures shall be provided in 
the locations described in Sections 903.2.1 through 903 2.11. 


Exception: Spaces or areas in telecommunications build- 
ings used exclusively for telecommunications equipment, 
associated electrical power distribution equipment, batter- 
ies and standby engines, provided that those spaces or 
areas are equipped throughout with an automatic smoke 
detection system in accordance with Section 907.2 and are 
separated from the remainder of the building by not less 
than 1-hour fire barriers constructed in accordance with 
Section 707 or not less than 2-hour horizontal assemblies 
constructed in accordance with Section 711, or both. 


903.2.1 Group A. An automatic sprinkler system shall be 
provided throughout buildings and portions thereof used 
as Group A occupancies as provided in this section. 


903.2.1.1 Group A-1. An automatic sprinkler system 
shall be provided throughout stories containing Group 
А-1 occupancies and throughout all stories from the 
Group A-1 occupancy to and including the /evels of exit 
discharge serving that occupancy where one of the 
following conditions exists: 


1. The fire area exceeds 12,000 square feet (1115 m?). 


2. The fire area has an occupant load of 300 or 
more. 


3. The fire area is located on a floor other than a 
level of exit discharge serving such occupancies. 


4. The fire area contains a multitheater complex. 


903.2.1.2 Group A-2. An automatic sprinkler system 
shall be provided throughout stories containing Group 
A-2 occupancies and throughout all stories from the 
Group A-2 occupancy to and including the /evels of exit 
discharge serving that occupancy where one of the 
following conditions exists: 


1. The fire area exceeds 5,000 square feet (464 m?). 


2. The fire area has an occupant load of 100 or 
more. 


3. The fire area is located on a floor other than a 
level of exit discharge serving such occupancies. 


903.2.1.3 Group A-3. An automatic sprinkler system 
shall be provided throughout stories containing Group 
A-3 occupancies and throughout all stories from the 
Group A-3 occupancy to and including the /evels of exit 
discharge serving that occupancy where one of the 
following conditions exists: 


l. The fire area exceeds 12,000 square feet (1115 m?). 


2. The fire area has an occupant load of 300 or 
more. 

3. The fire area is located on a floor other than a 
level of exit discharge serving such occupancies. 


903.2.1.4 Group A-4. An automatic sprinkler system 
shall be provided throughout stories containing Group 
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A-4 occupancies and throughout all stories from the 
Group A-4 occupancy to and including the levels of exit 
discharge serving that occupancy where one of the 
following conditions exists: 


1. The fire area exceeds 12,000 square feet (1115 m°). 


2. The fire area has an occupant load of 300 or 
more. 


3. The fire area is located on a floor other than a 
level of exit discharge serving such occupancies. 


903.2.1.5 Group A-5. An automatic sprinkler system 
shall be provided for all enclosed Group A-5 accessory 
use areas in excess of 1,000 square feet (93 m?). 


903.2.1.5.1 Spaces under grandstands or bleach- 
ers. Enclosed spaces under grandstands or bleachers 
shall be equipped with an automatic sprinkler system 
in accordance with Section 903.3.1.1 where either of 
the following exist: 


1. The enclosed area is 1,000 square feet (93 m?) 
or less and is not constructed in accordance 
with Section 1030.1.1.1. 


2. The enclosed area exceeds 1,000 square feet 
(93 m°). 


903.2.1.6 Assembly occupancies on roofs. Where an 
occupied roof has an assembly occupancy with an 
occupant load exceeding 100 for Group A-2 and 300 
for other Group A occupancies, all floors between the 
occupied roof and the /evel of exit discharge shall be 
equipped with an automatic sprinkler system in accor- 
dance with Section 903.3.1.1 or 903.3.1.2. 


Exception: Open parking garages of Type I or Type 
II construction. 


903.2.1.7 Multiple fire areas. An automatic sprinkler 
system shall be provided where multiple fire areas of 
Group A-1, A-2, A-3 or A-4 occupancies share exit or 
exit access components and the combined occupant 
load of theses fire areas is 300 or more. 


903.2.2 Ambulatory care facilities. An automatic sprin- 
kler system shall be installed throughout the entire floor 
containing an ambulatory care facility where either of the 
following conditions exist at any time: 


1. Four or more care recipients are incapable of self- 
preservation. 


2. One or more care recipients that are incapable of 
self-preservation are located at other than the level 
of exit discharge serving such a facility. 


In buildings where ambulatory care is provided on lev- 
els other than the /еуе/ of exit discharge, an automatic 
sprinkler system shall be installed throughout the entire 
floor as well as all floors below where such care is pro- 
vided, and all floors between the level of ambulatory care 
and the nearest /evel of exit discharge, the level of exit dis- 
charge, and all floors below the level of exit discharge. 


Exception: Floors classified as an open parking garage 
are not required to be sprinklered. 
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903.2.3 Group E. An automatic sprinkler system shall be 
provided for Group E occupancies as follows: 


1. Throughout all Group E fire areas greater than 
12,000 square feet (1115 m?) in area. 


2. The Group E fire area is located on a floor other 
than a level of exit discharge serving such occupan- 
cies. 


Exception: In buildings where every classroom 
has not fewer than one exterior exit door at 
ground level, an automatic sprinkler system is not 
required in any area below the lowest /evel of exit 
discharge serving that area. 


3. The Group E fire area has an occupant load of 300 
or more. 


903.2.4 Group F-1. An automatic sprinkler system shall 
be provided throughout all buildings containing a Group 
F-1 occupancy where one of the following conditions 
exists: 


1. A Group F-1 fire area exceeds 12,000 square feet 
(1115 m). 


2. A Group F-1 fire area is located more than three sto- 
ries above grade plane. 


3. The combined area of all Group F-1 fire areas on all 
floors, including any mezzanines, exceeds 24,000 
square feet (2230 m?). 


903.2.4.1 Woodworking operations. An automatic 
sprinkler system shall be provided throughout all Group 
F-1 occupancy fire areas that contain woodworking 
operations in excess of 2,500 square feet (232 m^) in 
area that generate finely divided combustible waste or 
use finely divided combustible materials. 


903.2.4.2 Group F-1 distilled spirits. An automatic 
sprinkler system shall be provided throughout a Group 
F-1 fire area used for the manufacture of distilled spir- 
its or wine. 


903.2.4.3 Group F-1 upholstered furniture ог 
mattresses. An automatic sprinkler system shall be 
provided throughout a Group F-1 fire area that exceeds 
2,500 square feet (232 т?) used for the manufacture of 
upholstered furniture or mattresses. 


903.2.5 Group H. Automatic sprinkler systems shall be 
provided in high-hazard occupancies as required in 
Sections 903.2.5.1 through 903.2.5.3. 


903.2.5.1 General. An automatic sprinkler system shall 
be installed in Group H occupancies. 


903.2.5.2 Group H-5 occupancies. An automatic 
sprinkler system shall be installed throughout buildings 
containing Group H-5 occupancies. The design of the 
sprinkler system shall be not less than that required by 
this code for the occupancy hazard classifications in 
accordance with Table 903.2.5.2. 


Where the design area of the sprinkler system con- 
sists of a corridor protected by one row of sprinklers, 
the maximum number of sprinklers required to be cal- 
culated is 13. 
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[F] TABLE 903.2.5.2 
GROUP H-5 SPRINKLER DESIGN CRITERIA 


OCCUPANCY HAZARD 

LOCATION CLASSIFICATION 
Dray Haar rap? 
Ory Heard отар? 


Storage rooms without dispensing Ordinary Hazard Group 2 
Storage rooms with dispensing Extra Hazard Group 2 
Ordinary Hazard Group? 


903.2.5.3 Pyroxylin plastics. An automatic sprinkler 
system shall be provided in buildings, or portions 
thereof, where cellulose nitrate film or pyroxylin plas- 
tics are manufactured, stored or handled in quantities 
exceeding 100 pounds (45 kg). 


903.2.6 Group I. An automatic sprinkler system shall be 
provided throughout buildings with a Group I fire area. 


Exceptions: 


1. An automatic sprinkler system installed in accor- 
dance with Section 903.3.1.2 shall be permitted 
in Group I-1, Condition 1 facilities. 


2. An automatic sprinkler system is not required 
where Group I-4 day care facilities are at the /evel 
of exit discharge and where every room where 
care is provided has not fewer than one exterior 
exit door. 


3. In buildings where Group I-4 day care is pro- 
vided on levels other than the /еуе/ of exit dis- 
charge, an automatic sprinkler system in 
accordance with Section 903.3.1.1 shall be 
installed on the entire floor where care is pro- 
vided, all floors between the level of care and the 
level of exit discharge, and all floors below the 
level of exit discharge other than areas classified 
as an open parking garage. 


903.2.8 Group R. An automatic sprinkler system installed 
in accordance with Section 903.3 shall be provided through- 
out all buildings with a Group R fire area. 


903.2.8.1 Group R-3. An automatic sprinkler system 
installed in accordance with Section 903.3.1.3 shall be 
permitted in Group R-3 occupancies. 


903.2.8.2 Group R-4, Condition 1. An automatic 
sprinkler system installed in accordance with Section 
903.3.1.3 shall be permitted in Group R-4, Condition 1 
occupancies. 


903.2.8.3 Group R-4, Condition 2. An automatic 
sprinkler system installed in accordance with Section 
903.3.1.2 shall be permitted in Group R-4, Condition 2 
occupancies. 


903.2.8.4 Care facilities. Ап automatic sprinkler 
system installed in accordance with Section 903.3.1.3 
shall be permitted in care facilities in a single-family 
dwelling. 


903.2.9 Group S-1. An automatic sprinkler system shall 
be provided throughout all buildings containing a Group 
8-1 occupancy where one of the following conditions 
exists: 
1. A Group S-1 fire area exceeds 12,000 square feet 
(1115 mô). 
2. A Group 5-1 fire area is located more than three sto- 
ries above grade plane. 


3. The combined area of all Group 5-1 fire areas on all 
floors, including any mezzanines, exceeds 24,000 
square feet (2230 m?). 


4. A Group 5-1 fire area used for the storage of com- 
mercial motor vehicles where the fire area exceeds 
5,000 square feet (464 m?). 


903.2.9.1 Repair garages. An automatic sprinkler 
system shall be provided throughout all buildings used 
as repair garages in accordance with Section 406, as 
shown: 


е 


903.2.7 Group М. An automatic sprinkler system shall be 
provided throughout buildings containing a Group M 
occupancy where one of the following conditions exists: 


1. Buildings having two or more stories above 
grade plane, including basements, with a fire 


1. A Group M fire area exceeds 12,000 square feet 
(1115 mô. 


2. A Group M fire area is located more than three sto- 
ries above grade plane. 


3. The combined area of all Group M fire areas on all 
floors, including any mezzanines, exceeds 24,000 
square feet (2230 т?). 


area containing a repair garage exceeding 
10,000 square feet (929 m?). 


2. Buildings not more than one story above grade 
plane, with a fire area containing a repair garage 
exceeding 12,000 square feet (1115 m°). 


3. Buildings with repair garages servicing vehicles 
parked in basements. 


4. A Group 5-1 fire area used for the repair of com- 


> 
903.2.7.1 High-piled storage. An automatic sprinkler mercial motor vehicles where the fire area 
|| system shall be provided in accordance with this code exceeds 5,000 square feet (464 m^). 

in all buildings of Group M where storage of merchan- 903.2.9.2 Bulk storage of tires. Buildings and struc- 
dise is in high-piled or rack storage arrays. tures where the area for the storage of tires exceeds 
903.2.7.2 Group М upholstered furniture ог 20,000 cubic feet (566 m) shall be equipped through- a» 
mattresses. An automatic sprinkler system shall be out with an automatic sprinkler system in accordance (| 
provided throughout a Group M fire area where the with Section 903.3.1.1. 
area used for the display and sale of upholstered furni- 903.2.9.3 Group S-1 Distilled spirits or wine. An 
ture or mattresses exceeds 5,000 square feet (464 m°). automatic sprinkler system shall be provided through- | 
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out a Group S-1 fire area used for the bulk storage of 
distilled spirits or wine. 


903.2.9.4 Group S-1 upholstered furniture and 
mattresses. An automatic sprinkler system shall be 
provided throughout a Group S-1 fire area where the 
area used for the storage of upholstered furniture or 
mattresses exceeds 2,500 square feet (232 m°). 


Exception: Self-service storage facilities not greater 
than one story above grade plane where all storage 
spaces can be accessed directly from the exterior. 


903.2.10 Group S-2 parking garages. An automatic 
sprinkler system shall be provided throughout buildings 
classified as parking garages where any of the following 
conditions exists: 


1. Where the fire area of the enclosed parking garage 
in accordance with Section 406.6 exceeds 12,000 
square feet (1115 m?). 


2. Where the enclosed parking garage in accordance 
with Section 406.6 is located beneath other groups. 


Exception: Enclosed parking garages located 
beneath Group R-3 occupancies. 


3. Where the fire area of the open parking garage in 
accordance with Section 406.5 exceeds 48,000 
square feet (4460 m?). 


903.2.10.1 Commercial parking garages. An auto- 
matic sprinkler system shall be provided throughout 
buildings used for storage of commercial motor vehi- 
cles where the fire area exceeds 5,000 square feet (464 
m^). 

903.2.10.2  Mechanical-access enclosed parking 
garages. An approved automatic sprinkler system shall 
be provided throughout buildings used for the storage 
of motor vehicles in a mechanical-access enclosed 
parking garage. The portion of the building that 
contains the mechanical-access enclosed parking 
garage shall be protected with a specially engineered 
automatic sprinkler system. 


903.2.11 Specific building areas and hazards. In all 
occupancies other than Group U, an automatic sprinkler 
system shall be installed for building design or hazards in 
the locations set forth in Sections 903.2.11.1 through 
903.2.11.6. 


903.2.11.1 Stories without openings. An automatic 
sprinkler system shall be installed throughout all 
stories, including basements, of all buildings where the 
floor area exceeds 1,500 square feet (139.4 m?) and 
where the story does not comply with the following 
criteria for exterior wall openings: 


1. Openings below grade that lead directly to ground 
level by an exterior stairway complying with Sec- 
tion 1011 or an outside ramp complying with Sec- 
tion 1012. Openings shall be located in each 50 
linear feet (15 240 mm), or fraction thereof, of 
exterior wall in the story on not fewer than one 
side. The required openings shall be distributed 
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such that the lineal distance between adjacent 
openings does not exceed 50 feet (15 240 mm). 


2. Openings entirely above the adjoining ground 
level totaling not less than 20 square feet (1.86 
m?) in each 50 linear feet (15 240 mm), or frac- 
tion thereof, of exterior wall in the story on not 
fewer than one side. The required openings shall 
be distributed such that the lineal distance 
between adjacent openings does not exceed 50 
feet (15 240 mm). The height of the bottom of the 
clear opening shall not exceed 44 inches (1118 
mm) measured from the floor. 


903.2.11.1.1 Opening dimensions and access. 
Openings shall have a minimum dimension of not 
less than 30 inches (762 mm). Access to such open- 
ings shall be provided for the fire department from 
the exterior and shall not be obstructed in a manner 
such that fire fighting or rescue cannot be accom- 
plished from the exterior. 


903.2.11.1.2 Openings on one side only. Where 
openings in a story are provided on only one side and 
the opposite wall of such story is more than 75 feet 
(22 860 mm) from such openings, the story shall be 
equipped throughout with an approved automatic 
sprinkler system, or openings shall be provided on 
not fewer than two sides of the story. 


903.2.11.1.3 Basements. Where any portion of a 
basement is located more than 75 feet (22 860 mm) 
from openings required by Section 903.2.11.1, or 
where walls, partitions or other obstructions are 
installed that restrict the application of water from 
hose streams, the basement shall be equipped through- 
out with an approved automatic sprinkler system. 


903.2.11.2 Rubbish and linen chutes. An automatic 
sprinkler system shall be installed at the top of rubbish 
and linen chutes and in their terminal rooms. Chutes 
shall have additional sprinkler heads installed at alter- 
nate floors and at the lowest intake. Where a rubbish 
chute extends through a building more than one floor 
below the lowest intake, the extension shall have sprin- 
klers installed that are recessed from the drop area of 
the chute and protected from freezing in accordance 
with Section 903.3.1.1. Such sprinklers shall be 
installed at alternate floors, beginning with the second 
level below the last intake and ending with the floor 
above the discharge. Access to sprinklers in chutes shall 
be provided for servicing. 


903.2.11.3 Buildings 55 feet or more in height. An 
automatic sprinkler system shall be installed through- 
out buildings that have one or more stories with an 
occupant load of 30 or more located 55 feet (16 764 
mm) or more above the lowest level of fire department 
vehicle access, measured to the finished floor. 


Exception: Occupancies in Group F-2. 
903.2.11.4 Ducts conveying hazardous exhausts. 
Where required by the Mechanical Code, automatic 
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sprinklers shall be provided in ducts conveying hazard- 
ous exhaust or flammable or combustible materials. 


Exception: Ducts where the largest cross-sectional 
diameter of the duct is less than 10 inches (254 mm). 


903.2.11.5 Commercial cooking operations. An auto- 
matic sprinkler system shall be installed in commercial 
kitchen exhaust hood and duct systems where an auto- 
matic sprinkler system is used to comply with Section 
904. 


| 903.2.11.6 Other required fire protection systems. In 
addition to the requirements of Section 903.2, the 
provisions indicated in Table 903.2.11.6 require the 

| installation of a fire protection system for certain build- 
ings and areas. 


TABLE 903.2.11.6 
| ADDITIONAL REQUIRED PROTECTION SYSTEMS 


Te i OO 
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1224 
12.3.6, 412.3.6.1, 412.5.6 


415.11.11 Group H-5 HPM exhaust ducts 
Flammable finishes 
74 


ZE 
m 
Ш 
ШЕН 
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Smoke-protected assembly seating 


A 
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о 
> 
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~ 
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903.2.11.7 Piers ог wharves. An automatic sprinkler 
system shall be installed under regulated piers and 
wharves that exceed 200 feet (60 960 mm) in length or 
5,000 square feet (465 m?) in area. Such systems shall 
comply with NFPA 307, Standard for the Construction 
and Fire Protection of Marine Terminals, Piers and 
Wharves. See Section 101.2.1 for the scope of regula- 
tion for piers and wharves. 


903.3 Installation requirements. Automatic sprinkler 
systems shall be designed and installed in accordance with 
Sections 903.3.1 through 903.3.8. 


903.3.1 Standards. Sprinkler systems shall be designed and 
installed in accordance with Section 903.3.1.1 unless other- 
wise permitted by Sections 903.3.1.2 and 903.3.1.3 and 
other chapters of this code, as applicable. 
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903.3.1.1 NFPA 13 sprinkler systems. Where the 
provisions of this code require that a building or portion 
thereof be equipped throughout with an automatic 
sprinkler system in accordance with this section, sprin- 
klers shall be installed throughout in accordance with 
NFPA 13 except as provided in Sections 903.3.1.1.1 
and 903.3.1.1.2. 


903.3.1.1.1 Exempt locations. Automatic sprinklers 
shall not be required in the following rooms or areas 
where such rooms or areas are protected with an 
approved automatic fire detection system in accor- 
dance with Section 907.2 that will respond to visible 
or invisible particles of combustion. Sprinklers shall 
not be omitted from a room merely because it is 
damp, of fire-resistance-rated construction ог 
contains electrical equipment. 


1. A room where the application of water, or 
flame and water, constitutes a serious life or 
fire hazard. 


2. A room or space where sprinklers are consid- 
ered undesirable because of the nature of the 
contents, where approved. 


3. Generator and transformer rooms separated 
from the remainder of the building by walls 
and floor/ceiling or roof/ceiling assemblies 
having a fire-resistance rating of not less than 
2 hours. 


4. Rooms or areas that are of noncombustible 
construction with wholly noncombustible con- 
tents. 


5. Fire service access elevator machine rooms 
and machinery spaces. 


6. Machine rooms, machinery spaces, control 
rooms and control spaces associated with 
occupant evacuation elevators designed in 
accordance with Section 3008. 


903.3.1.1.2 Bathrooms. In Group К occupancies 
sprinklers shall not be required in bathrooms that do 
not exceed 55 square feet (5 m?) in area and are 
located within individual dwelling units or sleeping 
units, provided that walls and ceilings, including the 
walls and ceilings behind a shower enclosure or tub, 
are of noncombustible or limited-combustible mate- 
rials with a 15-minute thermal barrier rating. 


903.3.1.2 NFPA 13R sprinkler systems. Automatic 
sprinkler systems in Group R occupancies shall be 
permitted to be installed throughout in accordance with 
NFPA 13R where the Group R occupancy meets all of 
the following conditions: 


1. Four stories or fewer above grade plane. 


2. For other than Group R-2 occupancies, the floor 
level of the highest story is 30 feet (9144 mm) or 
less above the lowest level of required fire 
department vehicle access. 


For Group R-2 occupancies, the roof assembly 
is less than 45 feet (13716 mm) above the lowest 
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level of required fire department vehicle access. 
The height of the roof assembly shall be deter- 
mined by measuring the distance from the lowest 
required fire vehicle access road surface adjacent 
to the building to the eave of the highest pitched 
roof, the intersection of the highest roof to the 
exterior wall, or the top of the highest parapet, 
whichever yields the greatest distance. 


3. The floor level of the lowest story is 30 feet 
(9144 mm) or less below the lowest level of 
required fire department vehicle access. 


The number of stories of Group R occupancies con- 


structed in accordance with Sections 510.2 and 510.4 
shall be measured from grade plane. 


903.3.1.2.1 Balconies and decks. Sprinkler protec- 
tion shall be provided for exterior balconies, decks 
and ground floor patios of dwelling units and sleep- 
ing units where either of the following conditions 
exists: 


1. The building is of Type V construction. 


2. Exterior balconies, decks and ground floor 
patios of dwelling units and sleeping units are 
constructed in accordance with Section 
705.2.3.1, Exception 3. 


Sidewall sprinklers that are used to protect such 
areas shall be permitted to be located such that their 
deflectors are within 1 inch (25 mm) to 6 inches 
(152 mm) below the structural members and a maxi- 
mum distance of 14 inches (356 mm) below the 
deck of the exterior balconies and decks that are 
constructed of open wood joist construction. 


903.3.1.2.2 Corridors and balconies in the means 
of egress. Sprinkler protection shall be provided in 
corridors and for balconies in the means of egress 
where any of the following conditions apply: 


1. Corridors with combustible floor or walls. 


2. Corridors with an interior change of direction 
exceeding 45 degrees (0.79 rad). 


3. Corridors that are less than 50 percent open to 
the outside atmosphere at the ends. 


4. Open-ended corridors and associated exterior 
stairways and ramps as specified in Section 
1027.6, Exception 3. 


5. Egress balconies not complying with Sections 
1021.2 and 1021.3. 


903.3.1.2.3 Attics. Attic protection shall be provided 
as follows: 


1. Attics that are used or intended for living pur- 
poses or storage shall be protected by an auto- 
matic sprinkler system. 


2. Where fuel-fired equipment is installed in an 
unsprinklered attic, not fewer than one quick- 
response intermediate temperature sprinkler 
shall be installed above the equipment. 
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3. Where located in a building of Type II, Type 
IV or Type V construction designed in accor- 
dance with Section 510.2 or 510.4, attics not 
required by Item 1 to have sprinklers shall 
comply with one of the following if the roof 
assembly is located more than 55 feet (16 764 
mm) above the lowest level of required fire 
department vehicle access needed to meet the 
provisions in Section 503. 


3.1. Provide automatic sprinkler system 
protection. 


3.2. Construct the attic using noncombusti- 
ble materials. 


3.3. Construct the attic using fire-retar- 
dant-treated wood complying with 
Section 2303.2. 


3.4. Fill the attic with noncombustible 
insulation. 


The height of the roof assembly shall be deter- 
mined by measuring the distance from the lowest 
required fire vehicle access road surface adjacent to 
the building to the eave of the highest pitched roof, 
the intersection of the highest roof to the exterior 
wall, or the top of the highest parapet, whichever 
yields the greatest distance. For the purpose of this 
measurement, required fire vehicle access roads 
shall include only those roads that are required by 
the fire official. 


4. Group R-4, Condition 2 occupancy attics not 
required by Item 1 to have sprinklers shall 
comply with one of the following: 


4.1. Provide automatic sprinkler system 
protection. 


4.2. Provide a heat detection system 
throughout the attic that is arranged to 
activate the building fire alarm system. 


4.3. Construct the attic using non-combus- 
tible materials. 


4.4. Construct the aftic using fire-retar- 
dant-treated wood complying with 
Section 2303.2. 


4.5. Fill the attic with noncombustible 
insulation. 


903.3.1.3 NFPA 13D sprinkler systems. Automatic 
sprinkler systems installed in one- and two-family 
dwellings; Group R-3; Group R-4, Condition 1; and 
townhouses shall be permitted to be installed through- 
out in accordance with NFPA 13D. 


903.3.2 Quick-response and residential sprinklers. 
Where automatic sprinkler systems are required by this 
code, quick-response or residential automatic sprinklers 
shall be installed in all of the following areas in accor- 
dance with Section 903.3.1 and their listings: 


1. Throughout all spaces within a smoke compartment 
containing care recipient s/eeping units in Group I-2 
in accordance with this code. 
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2. Throughout all spaces within a smoke compartment 
containing gas fireplace appliances and decorative 
gas appliances in Group I-2. 


3. Throughout all spaces within a smoke compartment 
containing treatment rooms in ambulatory care 
facilities. 

4. Dwelling units and sleeping units in Group 1-1 and R 
occupancies. 


5. Light-hazard occupancies as defined in NFPA 13. 


903.3.3 Obstructed locations. Automatic sprinklers shall 
be installed with regard to obstructions that will delay acti- 
vation or obstruct the water distribution pattern and shall 
be in accordance with the applicable automatic sprinkler 
system standard that is being used. Automatic sprinklers 
shall be installed in or under covered kiosks, displays, 
booths, concession stands, or equipment that exceeds 4 
feet (1219 mm) in width. Not less than a 3-foot (914 mm) 
clearance shall be maintained between automatic sprin- 
klers and the top of piles of combustible fibers. 


Exception: Kitchen equipment under exhaust hoods 
protected with a fire-extinguishing system in accor- 
dance with Section 904. 


903.3.4 Actuation. Automatic sprinkler systems shall be 
automatically actuated unless specifically provided for in 
this code. 


903,3.8.1 Number of sprinklers. Limited area sprin- 
kler systems shall not exceed six sprinklers in any 
single fire area. 


903.3.8.2 Occupancy hazard classification. Only 
areas classified by NFPA 13 as Light Hazard or Ordi- 
nary Hazard Group 1 shall be permitted to be protected 
by limited area sprinkler systems. 


903.3.8.3 Piping arrangement. Where a limited area 
sprinkler system is installed in a building with an auto- 
matic wet standpipe system, sprinklers shall be 
supplied by the standpipe system. Where a limited area 
sprinkler system is installed in a building without an 
automatic wet standpipe system, water shall be permit- 
ted to be supplied by the plumbing system provided 
that the plumbing system is capable of simultaneously 
supplying domestic and sprinkler demands. 


903.3.8.4 Supervision. Control valves shall not be 
installed between the water supply and sprinklers 
unless the valves are of an approved indicating type 
that are supervised or secured in the open position. 


903.3.8.5 Calculations. Hydraulic calculations in 
accordance with NFPA 13 shall be provided to demon- 
strate that the available water flow and pressure are 
adequate to supply all sprinklers installed in any single 
fire area with discharge densities corresponding to the 
hazard classification. 


903.3.5 Water supplies. Water supplies for automatic 
sprinkler systems shall comply with this section and the 
standards referenced in Section 903.3.1. The potable water 
supply shall be protected against backflow in accordance 
with the requirements of this section and the /nternational 


903.4 Sprinkler system supervision and alarms. Valves 
controlling the water supply for automatic sprinkler systems, 
pumps, tanks, water levels and temperatures, critical air pres- 
sures and waterflow switches on all sprinkler systems shall be 
electrically supervised by a /isted fire alarm control unit. 


Plumbing Code. For connections to public waterworks 
systems, the water supply test used for design of fire 
protection systems shall be adjusted to account for 
seasonal and daily pressure fluctuations based on informa- 
tion from the water supply authority and as approved. 


903.3.5.1 Domestic services. Where the domestic 
service provides the water supply for the automatic 
sprinkler system, the supply shall be in accordance with 
this section. 


903.3.5.2 Residential combination services. A single 
combination water supply shall be allowed provided 
that the domestic demand is added to the sprinkler 
demand as required by NFPA 13R. 


903.3.6 Hose threads. Fire hose threads and fittings used 
in connection with automatic sprinkler systems shall be as 
prescribed by the fire official. 


903.3.7 Fire department connections. Fire department 
connections for automatic sprinkler systems shall be 
installed in accordance with Section 912. 


903.3.8 Limited area sprinkler systems. Limited area 
sprinkler systems shall be in accordance with the standards 
listed in Section 903.3.1 except as provided in Sections 
903.3.8.1 through 903.3.8.5. 
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Exceptions: 


1. Automatic sprinkler systems installed in accordance 
with Section 903.3.1.3. 


2. Limited area sprinkler systems in accordance with 
Section 903.3.8. 


3. Automatic sprinkler systems installed in accordance 
with NFPA 13R where a common supply main is 
used to supply both domestic water and the auto- 
matic sprinkler system, and a separate shutoff valve 
for the automatic sprinkler system is not provided. 


4. Jockey pump control valves that are sealed or locked 
in the open position. 
5. Control valves to commercial kitchen hoods, paint 


spray booths or dip tanks that are sealed or locked in 
the open position. 


6. Valves controlling the fuel supply to fire pump 
engines that are sealed or locked in the open posi- 
tion. 


7. Trim valves to pressure switches in dry, preaction 
and deluge sprinkler systems that are sealed or 
locked in the open position. 


8. Underground key or hub gate valves in roadway 
boxes. 
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903.41 Monitoring. Alarm, supervisory and trouble 

( ) signals shall be distinctly different and shall be automati- 

cally transmitted to an approved supervising station or, 

> where approved, shall sound an audible signal at a 
constantly attended location. 


Exception: Backflow prevention device test valves 
located in limited area sprinkler system supply piping 
shall be locked in the open position. In occupancies 
required to be equipped with a fire alarm system, the 
backflow preventer valves shall be electrically super- 
vised by a tamper switch installed in accordance with 
NFPA 72 and separately annunciated. 


903.4.2 Alarms. An approved audible device, located on 
the exterior of the building in an approved location, shall 
be connected to each automatic sprinkler system. Such 
sprinkler waterflow alarm devices shall be activated by 
water flow equivalent to the flow of a single sprinkler of 
the smallest orifice size installed in the system. Where a 
fire alarm system is installed, actuation of the automatic 
sprinkler system shall actuate the building fire alarm 
system. 


903.4.3 Floor control valves. Approved supervised indi- 
cating control valves shall be provided at the point of 
connection to the riser on each floor in high-rise buildings. 


> 903.5 Testing. Sprinkler systems shall be tested in accor- 
dance with this code, 


- SECTION 904 
ALTERNATIVE AUTOMATIC 
FIRE-EXTINGUISHING SYSTEMS 


904.1 General. Automatic fire-extinguishing systems, other 
than automatic sprinkler systems, shall be designed, installed, 
inspected, tested and maintained in accordance with the 
provisions of this section and the applicable referenced 
standards. 


904.2 Where permitted. Automatic fire-extinguishing 
systems installed as an alternative to the required automatic 
> sprinkler systems of Section 903 shall be approved. 


904.2.1 Restriction on using automatic sprinkler 
system exceptions or reductions. Automatic fire-extin- 
guishing systems shall not be considered alternatives for 
the purposes of exceptions or reductions allowed for auto- 
matic sprinkler systems or by other requirements of this 
code. 


904.2. Commercial hood and duct systems. Each 
required commercial kitchen exhaust hood and duct system 
|| required by the Mechanical Code to have a Type I hood 
shall be protected with an approved automatic fire-extin- 
guishing system installed in accordance with this code. 


904.3 Installation. Automatic fire-extinguishing systems shall 
be installed in accordance with this section. 
904.3.1 Electrical wiring. Electrical wiring shall be in 
( ) accordance with the Electrical Code. 


904.3.2 Actuation. Automatic fire-extinguishing systems 
shall be automatically actuated and provided with a 
manual means of actuation in accordance with Section 
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904.11.1. Where more than one hazard could be simulta- 
neously involved in fire due to their proximity, all hazards 
shall be protected by a single system designed to protect 
all hazards that could become involved. 


Exception: Multiple systems shall be permitted to be 
installed if they are designed to operate simultaneously. 


904.3.3 System interlocking. Automatic equipment inter- 
locks with fuel shutoffs, ventilation controls, door closers, 
window shutters, conveyor openings, smoke and heat 
vents and other features necessary for proper operation of 
the fire-extinguishing system shall be provided as required 
by the design and installation standard utilized for the 
hazard. 


904.3.4 Alarms and warning signs. Where alarms are 
required to indicate the operation of automatic fire-extin- 
guishing systems, distinctive audible and visible alarms and 
warning signs shall be provided to warn of pending agent 
discharge. Where exposure to automatic-extinguishing 
agents poses a hazard to persons and a delay is required to 
ensure the evacuation of occupants before agent discharge, 
a separate warning signal shall be provided to alert occu- 
pants once agent discharge has begun. Audible signals shall 
be in accordance with Section 907.5.2. 


904.3.5 Monitoring. Where a building fire alarm system 
is installed, automatic fire-extinguishing systems shall be 
monitored by the building fire alarm system in accordance 
with NFPA 72. 


904.4 Inspection and testing. Automatic fire-extinguishing 
systems shall be inspected and tested in accordance with the 
provisions of this section prior to acceptance. 


904.4.1 Inspection. Prior to conducting final acceptance 
tests, all of the following items shall be inspected: 


1. Hazard specification for consistency with design 
hazard. 


2. Type, location and spacing of automatic- and man- 
ual-initiating devices. 

3. Size, placement and position of nozzles or discharge 
orifices. 


4. Location and identification of audible and visible 
alarm devices. 


5. Identification of devices with proper designations. 
6. Operating instructions. 


904.4.2 Alarm testing. Notification appliances, connec- 
tions to fire alarm systems and connections to approved 
supervising stations shall be tested in accordance with this 
section and Section 907 to verify proper operation. 


904.4.2.1 Audible and visible signals. The audibility 
and visibility of notification appliances signaling agent 
discharge or system operation, where required, shall be 
verified. 


904.4.3 Monitor testing. Connections to protected prem- 
ises and supervising station fire alarm systems shall be 
tested to verify proper identification and retransmission of 
alarms from automatic fire-extinguishing systems. 


904.5 Wet-chemical systems. Wet-chemical extinguishing 
systems shall be installed, maintained, periodically inspected 
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and tested in accordance with NFPA 17A and their listing. 
Records of inspections and testing shall be maintained. 


904.6 Dry-chemical systems. Dry-chemical extinguishing 
systems shall be installed, maintained, periodically inspected 
and tested in accordance with NFPA 17 and their listing. 
Records of inspections and testing shall be maintained. 


904.7 Foam systems. Foam-extinguishing systems shall be 
installed, maintained, periodically inspected and tested in 
accordance with NFPA 11 and NFPA 16 and their listing. 
Records of inspections and testing shall be maintained. 


904.8 Carbon dioxide systems. Carbon dioxide extinguish- 
ing systems shall be installed, maintained, periodically 
inspected and tested in accordance with NFPA 12 and their 
listing. Records of inspections and testing shall be 
maintained. 


904.9 Halon systems. Halogenated extinguishing systems 
shall be installed, maintained, periodically inspected and 
tested in accordance with NFPA 12A and their listing. 
Records of inspections and testing shall be maintained. 


904.10 Clean-agent systems. Clean-agent fire-extinguishing 
systems shall be installed, maintained, periodically inspected 
and tested in accordance with NFPA 2001 and their listing. 
Records of inspections and testing shall be maintained. 


904.11 Automatic water mist systems. Automatic water 
mist systems shall be permitted in applications that are consis- 
tent with the applicable listing or approvals and shall comply 
with Sections 904.11.1 through 904.11.3. 


904.11.1 Design and installation requirements. Auto- 
matic water mist systems shall be designed and installed in 
accordance with Sections 904.11.1.1 through 904.11.1.4. 


904.11.1.1 General. Automatic water mist systems 
shall be designed and installed in accordance with 
NFPA 750 and the manufacturer's instructions. 


904.11.1.2 Actuation. Automatic water mist systems 
shall be automatically actuated. 


904.11.1.3 Water supply protection. Connections to a 
potable water supply shall be protected against back- 
flow in accordance with the Plumbing Code. 


904.11.1.4 Secondary water supply. Where a second- 
ary water supply is required for an automatic sprinkler 
system, an automatic water mist system shall be 
provided with an approved secondary water supply. 


904.11.2 Water mist system supervision and alarms. 
Supervision and alarms shall be provided as required for 
automatic sprinkler systems in accordance with Section 
903.4. 


904.11.2.1 Monitoring. Monitoring shall be provided 
as required for automatic sprinkler systems in accor- 
dance with Section 903.4.1. 


904.11.2.2 Alarms. Alarms shall be provided as 
required for automatic sprinkler systems in accordance 
with Section 903.4.2. 


904.11.2.3 Floor control valves. Floor contro! valves 
shall be provided as required for automatic sprinkler 
systems in accordance with Section 903.4.3. 
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904.11.3 Testing. Automatic water mist systems shall be 
tested in accordance with this code. 


904.12 Aerosol fire-extinguishing systems. Aerosol fire- 
extinguishing systems shall be installed, periodically 
inspected and tested in accordance with NFPA 2010, and 
their listing. 

Such devices and appurtenances shall be listed and 
installed in compliance with manufacturers' instructions. 


904.13 Commercial cooking systems. The automatic fire- 
extinguishing system for commercial cooking systems shall 
be of a type recognized for protection of commercial cooking 
equipment and exhaust systems of the type and arrangement 
protected. Preengineered automatic dry- and wet-chemical 
extinguishing systems shall be tested in accordance with UL 
300 and /isted and /abeled for the intended application. Other 
types of automatic fire-extinguishing systems shall be /isted 
and /abeled for specific use as protection for commercial 
cooking operations. The system shall be installed in accor- 
dance with this code, NFPA 96, its listing and the 
manufacturer's installation instructions. Automatic fire-extin- 
guishing systems of the following types shall be installed in 
accordance with the referenced standard indicated, as 
follows: 


1. Carbon dioxide extinguishing systems, NFPA 12. 
2. Automatic sprinkler systems, NFPA 13. 

3. Automatic water mist systems, NFPA 750. 
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. Foam-water sprinkler system or foam-water spray sys- 
tems, NFPA 16. 


5. Dry-chemical extinguishing systems, NFPA 17. 
6. Wet-chemical extinguishing systems, NFPA 17A. 


Exception: Factory-built commercial cooking recirculat- 
ing systems that are tested in accordance with UL 710B 
and /isted, labeled and installed in accordance with 
Section 304.1 of the Mechanical Code. 


904.13.1 Manual system operation. A manual actuation 
device shall be located at or near a means of egress from 
the cooking area not less than 10 feet (3048 mm) and not 
more than 20 feet (6096 mm) from the kitchen exhaust 
system. The manual actuation device shall be installed not 
more than 48 inches (1200 mm) or less than 42 inches 
(1067 mm) above the floor and shall clearly identify the 
hazard protected. The manual actuation shall require a 
maximum force of 40 pounds (178 N) and a maximum 
movement of 14 inches (356 mm) to actuate the fire 
suppression system. 


Exception: Automatic sprinkler systems shall not be 
required to be equipped with manual actuation means. 


904.13.2 System interconnection. The actuation of the 
fire suppression system shall automatically shut down the 
fuel or electrical power supply to the cooking equipment. 
The fuel and electrical supply reset shall be manual. 


904.13.3 Carbon dioxide systems. Where carbon dioxide 
systems are used, there shall be a nozzle at the top of the 
ventilating duct. Additional nozzles that are symmetrically 
arranged to give uniform distribution shall be installed 
within vertical ducts exceeding 20 feet (6096 mm) and 
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horizontal ducts exceeding 50 feet (15 240 mm). Dampers 
shall be installed at either the top or the bottom of the duct 
and shall be arranged to operate automatically upon acti- 
vation of the fire-extinguishing system. Where the damper 
is installed at the top of the duct, the top nozzle shall be 
immediately below the damper. Automatic carbon dioxide 
fire-extinguishing systems shall be sufficiently sized to 
protect against all hazards venting through a common duct 
simultaneously. 


904.13.3.1 Ventilation system. Commercial-type 
cooking equipment protected by an automatic carbon 
dioxide-extinguishing system shall be arranged to shut 
off the ventilation system upon activation. 


904.13.4 Special provisions for automatic sprinkler 
systems. Automatic sprinkler systems protecting commer- 
cial-type cooking equipment shall be supplied from a 
separate, indicating-type control valve that is identified. 
Access to the control valve shall be provided. 


904.13.4.1 Listed sprinklers. Sprinklers used for the 
protection of fryers shall be tested in accordance with 
UL 199Е, /isted for that application and installed in 
accordance with their listing. 


| 904.14 Domestic cooking facilities. Cooktops and ranges 
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installed in the following occupancies shall be protected in 
accordance with Section 904.14.1: 


1. In Group 1-1 occupancies where domestic cooking 
facilities are installed in accordance with Section 420.9. 


2. In Group I-2 occupancies where domestic cooking 
facilities are installed in accordance with Section 
407.2.7. 


3. In Group R-2 college dormitories operated by a college 
or university for student housing where domestic cook- 
ing facilities are installed in accordance with Section 
420.11. 


904.14.1 Protection from fire. Cooktops and ranges shall 
be protected in accordance with Section 904.14.1.1 or 
904.14.1.2. 


904.14.1.1 Automatic fire-extinguishing system. The 
domestic recirculating or exterior vented cooking hood 
provided over the cooktop or range shall be equipped 
with an approved automatic fire-extinguishing system 
complying with the following: 


1. The automatic fire-extinguishing system shall be 
of a type recognized for protection of domestic 
cooking equipment. Preengineered automatic 
fire-extinguishing systems shall be listed and 
labeled in accordance with UL 300A and 
installed in accordance with the manufacturer’s 
instructions. 


2. Manual actuation of the fire-extinguishing sys- 
tem shall be provided in accordance with Section 
904.13.1. 


3. Interconnection of the fuel and electric power 
supply shall be in accordance with Section 
904.13.2. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


FIRE PROTECTION AND LIFE SAFETY SYSTEMS 


904.14.1.2 Ignition prevention. Cooktops and ranges 
shall include burners that have been tested and listed to 
prevent ignition of cooking oil with burners turned on 
to their maximum heat settings and allowed to operate 
for 30 minutes. 


SECTION 905 
STANDPIPE SYSTEMS 


Note: Consistent with the purpose and scope of application 


authorized in ORS 455.020, only the installation and construction 
standards for standpipe hose connections are adopted by the State 


of Oregon as part of the state building code. Standpipe hose 
connection locations shall be determined by the fire official. 


905.1 General. Standpipe systems shall be provided in new 
buildings and structures in accordance with Sections 905.2 
through 905.10. In buildings used for high-piled combustible 
storage, fire protection shall be in accordance with this code. 


905.2 Installation standard. Standpipe systems shall be 
installed in accordance with this section and NFPA 14. Fire 
department connections for standpipe systems shall be in 
accordance with Section 912. 


905.3 Required installations. Standpipe systems shall be 
installed where required by Sections 905.3.1 through 905.3.7. 
Standpipe systems are allowed to be combined with auto- 
matic sprinkler systems. 


Exception: Standpipe systems are not required in Group 
R-3 occupancies. 


905.3.1 Height. Class III standpipe systems shall be 
installed throughout buildings where any of the following 
conditions exist: 


1. Four or more stories are above or below grade 
plane. 


2. The floor level of the highest story is located more 
than 30 feet (9144 mm) above the lowest level of 
required fire department vehicle access. 


3. The floor level of the lowest story is located more 
than 30 feet (9144 mm) below the highest level of 
required fire department vehicle access. 


Exceptions: 


1. Class I standpipes are allowed іп buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1 ог 
903.3.1.2. 

2. Class I standpipes are allowed in Group B and E 
occupancies. 

3. Class I standpipes are allowed in parking 
garages. 

4. Class I standpipes are allowed in basements 
equipped throughout with an automatic sprinkler 
system. 

5. Class I standpipes are allowed in buildings where 
occupant-use hose lines will not be utilized by 
trained personnel or the fire department. 
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6. In determining the lowest level of fire department 
vehicle access, it shall not be required to consider 
either of the following: 


6.1. Recessed loading docks for four vehi- 
cles or less. 


6.2. Conditions where topography makes 
access from the fire department vehicle 
to the building impractical or impossible. 


905.3.2 Group A. Class І automatic wet standpipes shall 
be provided in nonsprinklered Group A buildings having 


an occupant load exceeding 1,000 persons. | | 
Exceptions: 905.3.7 Landscaped roofs. Buildings or structures that 
4 have landscaped roofs and that are equipped with a stand- 
1. Open-air-seating spaces without enclosed spaces. pipe system shall have the standpipe system extended to the 
2. Class I automatic dry and semiautomatic dry roof level on which the landscaped roof is located. 
standpipes or manual wet standpipes are allowed 905.4 Location of Class I standpipe hose connections. 
in buildings that are not high-rise buildings. Class I standpipe hose connections shall be provided in all of 
905.3.3 Covered and open mall buildings. Covered mall (һе following locations: 
and open mall buildings shall be equipped throughout with 1. In every required interior exit stairway, a hose connec- 
a standpipe system where required by Section 905.3.1. tion shall be provided for each story above and below 
Mall buildings not required to be equipped with a stand- grade plane. Hose connections shall be located at the 
pipe system by Section 905.3.1 shall be equipped with main floor landing unless otherwise approved by the 
Class I hose connections connected to the automatic sprin- fire official. < 


kler system sized to deliver water at 250 gallons per 
minute (946.4 L/min) at the hydraulically most remote 
hose connection while concurrently supplying the auto- 
matic sprinkler system demand. The standpipe system 
shall be designed to not exceed a 50 pounds per square 
inch (psi) (345 kPa) residual pressure loss with a flow of 
250 gallons per minute (946.4 L/min) from the fire depart- 
ment connection to the hydraulically most remote hose 
connection. Hose connections shall be provided at each of 
the following locations: 


1. Within the mall at the entrance to each exit passage- 
way or corridor. 


2. At each floor-level landing within interior exit stair- 
ways opening directly on the mall. 


3. At exterior public entrances to the mall of a covered 
mall building. 


4. At public entrances at the perimeter line of an open 
mall building. 


5. At other locations as necessary so that the distance 
to reach all portions of a tenant space does not 
exceed 200 feet (60 960 mm) from a hose connec- 
tion. 


905.3.4 Stages. Stages greater than 1,000 square feet in 
area (93 m°) shall be equipped with a Class ІП wet stand- 
pipe system with 1'/,-inch and 2'/,-inch (38 mm and 64 
mm) hose connections on each side of the stage. 


Exception: Where the building or area is equipped 
throughout with an automatic sprinkler system, a 1'/,- 
inch (38 mm) hose connection shall be installed in 
accordance with NFPA 13 or in accordance with NFPA 
14 for Class П or Ш standpipes. 


905.3.4.1 Hose and cabinet. The 1'/,-inch (38 mm) 
hose connections shall be equipped with sufficient 
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lengths of 1'/,-inch (38 mm) hose to provide fire 
protection for the stage area. Hose connections shall be 
equipped with an approved adjustable fog nozzle and 
be mounted in a cabinet or on a rack. 


905.3.5 Underground buildings. Underground buildings 
shall be equipped throughout with a Class I automatic wet 
or manual wet standpipe system. 


905.3.6 Helistops and heliports. Buildings with a rooftop 
helistop or heliport shall be equipped with a Class I or III 
standpipe system extended to the roof level on which the 
helistop or heliport is located in accordance with this code. 


Exception: A single hose connection shall be 
permitted to be installed in the open corridor or 
open breezeway between open stairs that are not 
greater than 75 feet (22 860 mm) apart. 


2. On each side of the wall adjacent to the exit opening of 
a horizontal exit. 


Exception: Where floor areas adjacent to a horizon- 
tal exit are reachable from an interior exit stairway 
hose connection by a 30-foot (9144 mm) hose stream 
from a nozzle attached to 100 feet (30 480 mm) of 
hose, a hose connection shall not be required at the 
horizontal exit. 


3. In every exit passageway, at the entrance from the exit 
passageway to other areas of a building. 


Exception: Where floor areas adjacent to an exit 
passageway are reachable from an interior exit stair- 
way hose connection by a 30-foot (9144 mm) hose 
stream from a nozzle attached to 100 feet (30 480 
mm) of hose, a hose connection shall not be required 
at the entrance from the exit passageway to other 
areas of the building. 


4. In covered mall buildings, adjacent to each exterior 


public entrance to the mall and adjacent to each 
entrance from an exit passageway or exit corridor to 
the mall. In open mall buildings, adjacent to each pub- 
lic entrance to the mall at the perimeter line and adja- 
cent to each entrance from an exit passageway or exit 
corridor to the mall. 


5. Where the roof has a slope less than 4 units vertical in 
12 units horizontal (33.3-percent slope), a hose connec- 
tion shall be located to serve the roof or at the highest 
landing of an interior exit stairway with access to the 
roof provided in accordance with Section 1011.12. 
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6. Where the most remote portion of a nonsprinklered 
floor or story is more than 150 feet (45 720 mm) from a 
hose connection or the most remote portion of a sprin- 
klered floor or story is more than 200 feet (60 960 mm) 
from a hose connection, the fire official is authorized to 
require that additional hose connections be provided in 
approved locations. 


905.4.1 Protection. Risers and laterals of Class I stand- 
pipe systems not located within an interior exit stairway 
shall be protected by a degree of fire resistance equal to 
that required for vertical enclosures in the building in 
which they are located. 


Exception: In buildings equipped throughout with an 
approved automatic sprinkler system, laterals that are 
not located within an interior exit stairway are not 
required to be enclosed within fire-resistance-rated 
construction. 


905.4.2 Interconnection. In buildings where more than 
one standpipe is provided, the standpipes shall be inter- 
connected in accordance with NFPA 14. 


905.5 Location of Class II standpipe hose connections. 
Class П standpipe hose connections located so that all 
portions of the building are within 30 feet (9144 mm) of a 
nozzle attached to 100 feet (30 480 mm) of hose. Class II 
standpipe hose connections shall be located where they will 
have ready access. 


905.5.1 Groups А-1 and А-2. In Group А-1 and А-2 
occupancies having occupant loads exceeding 1,000 
persons, hose connections shall be located on each side of 
any stage, on each side of the rear of the auditorium, on 
each side of the balcony and on each tier of dressing 
rooms. 


905.5.2 Protection. Fire-resistance-rated protection of 
risers and laterals of Class II standpipe systems is not 
required. 


905.5.3 Class II system 1-іпеһ hose. A minimum 1-іпсһ 
(25 mm) hose shall be allowed to be used for hose stations 
in light-hazard occupancies where investigated and /isted 
for this service and where approved. 


905.6 Location of Class III standpipe hose connections. 
Class III standpipe systems shall have hose connections 
located as required for Class I standpipes in Section 905.4 
and shall have Class II hose connections as required in 
Section 905.5. 


905.6.1 Protection. Risers and laterals of Class III stand- 
pipe systems shall be protected as required for Class I 
systems in accordance with Section 905.4.1. 


905.6.2 Interconnection. In buildings where more than 
one Class III standpipe is provided, the standpipes shall be 
interconnected in accordance with NFPA 14. 


905.7 Cabinets. Cabinets containing fire-fighting equipment 
such as standpipes, fire hoses, fire extinguishers or fire 
department valves shall not be blocked from use or obscured 
from view. 


905.7.1 Cabinet equipment identification. Cabinets shall 
be identified in an approved manner by a permanently 
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attached sign with letters not less than 2 inches (51 mm) 
high in a color that contrasts with the background color, 
indicating the equipment contained therein. 


Exceptions: 


1. Doors not large enough to accommodate a writ- 
ten sign shall be marked with a permanently 
attached pictogram of the equipment contained 
therein. 


2. Doors that have either an approved visual identi- 


fication clear glass panel or a complete glass door 
panel are not required to be marked. 


905.7.2 Locking cabinet doors. Cabinets shall be 
unlocked. 


Exceptions: 


1. Visual identification panels of glass or other 
approved transparent frangible material that is 
easily broken and allows access. 


2. Approved locking arrangements. 
3. Group I-3 occupancies. 
905.8 Dry standpipes. Dry standpipes shall not be installed. 


Exception: Where subject to freezing and in accordance 
with NFPA 14. 


905.9 Valve supervision. Valves controlling water supplies 
shall be supervised in the open position so that a change in 
the normal position of the valve will generate a supervisory 
signal at the supervising station required by Section 903.4. 
Where a fire alarm system is provided, a signal shall be trans- 
mitted to the control unit. 


Exceptions: 


1. Valves to underground key or hub valves in road- 
way boxes do not require supervision. 

2. Valves locked in the normal position and inspected 
as provided in this code in buildings not equipped 
with a fire alarm system. 


SECTION 906 
PORTABLE FIRE EXTINGUISHERS 


The requirements of Section 906, Portable fire extinguishers, are 
not adopted by the State of Oregon as part of the state building 


code, consistent with the purpose and scope of application 
authorized in ORS 455.020. Local municipalities may not 
regulate these matters under the authority of this code. 


SECTION 907 
FIRE ALARM AND DETECTION SYSTEMS 


907.1 General. This section covers the application, installa- 
tion, performance and repair of fire alarm systems and their 
components. 


907.1.1 Construction documents. Construction docu- 
ments for fire alarm systems shall be of sufficient clarity to 
indicate the location, nature and extent of the work 
proposed and show in detail that it will conform to the 
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provisions of this code and relevant laws, ordinances, rules 
and regulations, as determined by the building official. 


907.1.2 Fire alarm shop drawings. Shop drawings for 
fire alarm systems shall be prepared in accordance with 
NFPA 72 and submitted for review and approval prior to 
system installation. 


907.1.3 Equipment. Systems and components shall be 
listed and approved for the purpose for which they are 
installed. 


907.2 Where required—new buildings and structures. An 
approved fire alarm system installed in accordance with the 
provisions of this code and NFPA 72 shall be provided in 
new buildings and structures in accordance with Sections 
907.2.1 through 907.2.23 and provide occupant notification 
in accordance with Section 907.5, unless other requirements 
are provided by another section of this code. 


Not fewer than one manual fire alarm box shall be pro- 
vided in an approved location to initiate a fire alarm signal 
for fire alarm systems employing automatic fire detectors or 
waterflow detection devices. Where other sections of this 
code allow elimination of fire alarm boxes due to sprinklers, a 
single fire alarm box shall be installed. For Group R-2 occu- 
pancies, the manual fire alarm box shall not be located in an 
area that is open to the public. 


Exception: The manual fire alarm box is not required for 
fire alarm systems dedicated to elevator recall control and 
supervisory service. 


907.2.1 Group A. A manual fire alarm system that acti- 
vates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group A occupancies 
where the occupant load due to the assembly occupancy is 
300 or more, or where the Group A occupant load is more 
than 100 persons above or below the /owest level of exit 
discharge. Group A occupancies not separated from one 
another in accordance with Section 707.3.10 shall be 
considered as a single occupancy for the purposes of 
applying this section. Portions of Group E occupancies 
occupied for assembly purposes shall be provided with a 
fire alarm system as required for the Group E occupancy, 


Exception: Manual fire alarm boxes are not required 
where the building is equipped throughout with an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1 and the occupant notification appli- 
ances will activate throughout the notification zones 
upon sprinkler water flow. 


907.2.1.1 System initiation in Group A occupancies 
with an occupant load of 1,000 or more. Activation 
of the fire alarm in Group A occupancies with an occu- 
pant load of 1,000 or more shall initiate a signal using 
an emergency voice/alarm communications system in 
accordance with Section 907.5.2.2. 


Exception: Where approved, the prerecorded 
announcement is allowed to be manually deactivated 
for a period of time, not to exceed 3 minutes, for the 
sole purpose of allowing a live voice announcement 
from an approved, constantly attended location. 
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907.2.1.2 Emergency voice/alarm communication 
captions. Stadiums, arenas and grandstands required to 
caption audible public announcements shall be in 
accordance with Section 907.5.2.2.4. 


907.2.2 Group B. A manual fire alarm system, which acti- 
vates the occupant notification system in accordance with 
Section 907.5, shall be installed in Group B occupancies 
where one of the following conditions exists: 


1, The combined Group B occupant load of all floors 
is 500 or more. 


2. The Group B occupant load is more than 100 per- 
sons above or below the lowest /еуе/ of exit dis- 
charge. 


3. The fire area contains an ambulatory care facility. 


Exception: Manual fire alarm boxes are not required 
where the building is equipped throughout with an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1 and the occupant notification appli- 
ances will activate throughout the notification zones 
upon sprinkler water flow. 


907.2.2.1 Ambulatory care facilities. Fire areas 
containing ambulatory care facilities shall be provided 
with an electronically supervised automatic smoke 
detection system installed within the ambulatory care 
facility and in public use areas outside of tenant spaces, 
including public corridors and elevator lobbies. 


Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1, provided that the occupant notifi- 
cation appliances will activate throughout the 
notification zones upon sprinkler waterflow. 


907.2.3 Group E. A manual fire alarm system that initi- 
ates the occupant notification signal utilizing an 
emergency voice/alarm communication system meeting 
the requirements of Section 907.5.2.2 and installed in 
accordance with Section 907.6 shall be installed in Group 
E occupancies. Where automatic sprinkler systems or 
smoke detectors are installed, such systems or detectors 
shall be connected to the building fire alarm system. 


Exceptions: 


1. A manual fire alarm system shall not be required 
in Group E occupancies with an occupant load of 
50 or less. 


2. Emergency voice/alarm communication systems 
meeting the requirements of Section 907.5.2.2 
and installed in accordance with Section 907.6 
shall not be required in Group E occupancies 
with occupant loads of 100 or less, provided that 
activation of the manual fire alarm system initi- 
ates an approved occupant notification signal in 
accordance with Section 907.5. 


3. Manual fire alarm boxes shall not be required in 
Group E occupancies where all of the following 
apply: 

3.1. Interior corridors are protected by 
smoke detectors. 
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3.2. Auditoriums, cafeterias, gymnasiums 
and similar areas are protected by heat 
detectors or other approved detection 
devices. 


3.3. Shops and laboratories involving dusts or 
vapors are protected by heat detectors or 
other approved detection devices. 


3.4 Manual activation is provided from a 
normally occupied location. 


4, Manual fire alarm boxes shall not be required in 
Group E occupancies where all of the following 
apply: 

4.1. The building is equipped throughout 
with an approved automatic sprinkler 
system installed in accordance with 
Section 903.3.1.1. 


4.2. The emergency voice/alarm communi- 
cation system will activate on sprinkler 
waterflow. 


4.3. Manual activation is provided from a 
normally occupied location. 


907.2.4 Group F. A manual fire alarm system that acti- 
vates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group F occupancies 
where both of the following conditions exist: 


1. The Group Е occupancy is two or more stories in 
height. 

2. The Group F occupancy has a combined occupant 
load of 500 or more above or below the lowest /evel 
of exit discharge. 


Exception: Manual fire alarm boxes are not required 
where the building is equipped throughout with an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1 and the occupant notification appli- 
ances will activate throughout the notification zones 
upon sprinkler water flow. 


907.2.5 Group H. A manual fire alarm system that acti- 
vates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group H-5 occupancies 
and in occupancies used for the manufacture of organic 
coatings. An automatic smoke detection system shall be 
installed for highly toxic gases, organic peroxides and 
oxidizers in accordance with this code. 


907.2.6 Group I. A manual fire alarm system that acti- 
vates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group I occupancies. 
An automatic smoke detection system that activates the 
occupant notification system in accordance with Section 
907.5 shall be provided in accordance with Sections 
907.2.6.1, 907.2.6.2 and 907.2.6.3.3. 


Exceptions: 


1. Manual fire alarm boxes in sleeping units of 
Group 1-1 and 1-2 occupancies shall not be 
required at exits if located at all care providers’ 
control stations or other constantly attended staff 
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locations, provided that such manual fire alarm 
boxes are visible and provided with ready access, 
and the distances of travel required in Section 
907.4.2.1 are not exceeded. 


2. Occupant notification systems are not required to 
be activated where private mode signaling 
installed in accordance with NFPA 72 is approved. 


907.2.6.1 Group I-1. In Group 1-1 occupancies, an auto- 
matic smoke detection system shall be installed in 
corridors, waiting areas open to corridors and habitable 
spaces other than sleeping units and kitchens. The system 
shall be activated in accordance with Section 907.5. 


Exceptions: 


1. For Group 1-1, Condition 1 occupancies, 
smoke detection in habitable spaces is not 
required where the facility is equipped 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1. 


2. Smoke detection is not required for exterior 
balconies. 


907.2.6.1.1 Smoke alarms. Single- and multiple- 
station smoke alarms shall be installed in accordance 
with Section 907.2.11. 


907.2.6.2 Group 1-2. An automatic smoke detection 
system shall be installed in corridors in Group 1-2, Condi- 
tion 1 facilities and spaces permitted to be open to the 
corridors by Section 407.2. The system shall be activated 
in accordance with Section 907.4. Group I-2, Condition 2 
occupancies shall be equipped with an automatic smoke 
detection system as required in Section 407. 


Exceptions: 


1. Corridor smoke detection is not required in 
smoke compartments that contain sleeping 
units where such units are provided with 
smoke detectors that comply with UL 268. 
Such detectors shall provide a visual display 
on the corridor side of each sleeping unit and 
shall provide an audible and visual alarm at 
the care providers’ station attending each unit. 


2. Corridor smoke detection is not required in 
smoke compartments that contain sleeping 
units where sleeping unit doors are equipped 
with automatic door-closing devices with inte- 
gral smoke detectors on the unit sides installed 
in accordance with their listing, provided that 
the integral detectors perform the required 
alerting function. 


907.2.6.3 Group I-3 occupancies. Group I-3 occupan- 
cies shall be equipped with a manual fire alarm system 
and automatic smoke detection system installed for 
alerting staff. 


907.2.6.3.1 System initiation. Actuation of an auto- 
matic fire-extinguishing system, automatic sprinkler 
system, a manual fire alarm box or a fire detector 
shall initiate an approved fire alarm signal that auto- 
matically notifies staff. 
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907.2.6.3.2 Manual fire alarm boxes. Manual fire 
alarm boxes are not required to be located in accor- 
dance with Section 907.4.2 where the fire alarm 
boxes are provided at staff-attended locations having 
direct supervision over areas where manual fire 
alarm boxes have been omitted. 


907.2.6.3.2.1 Manual fire alarm boxes in 


manual fire alarm box or from a waterflow switch shall 
not be required to activate the alarm notification appli- 
ances when an alarm signal is activated at a constantly 
attended location from which evacuation instructions 
shall be initiated over an emergency voice/alarm 
communication system installed in accordance with 
Section 907.5.2.2. 


detainee areas. Manual fire alarm boxes are 907.2.8 Group R-1. Fire alarm systems and smoke alarms 
allowed to be locked in areas occupied by detain- shall be installed in Group R-1 occupancies as required in 
ees, provided that staff members are present Sections 907.2.8.1 through 907.2.8.3. 


within the subject area and have keys readily 
available to operate the manual fire alarm boxes. 


907.2.6.3.3 Automatic smoke detection system. An 
automatic smoke detection system shall be installed 
throughout resident housing areas, including s/eep- 
ing units and contiguous day rooms, group activity 
spaces and other common spaces normally open to 
residents, 


Exceptions: 


1. Other approved smoke detection arrange- 
ments providing equivalent protection, 
including, but not limited to, placing detec- 
tors in exhaust ducts from cells or behind 
protective guards /isted for the purpose, are 
allowed where necessary to prevent dam- 
age or tampering. 

2. Sleeping units in Use Conditions 2 and 3 as 
described in Section 308. 


3. Smoke detectors are not required in s/eep- 
ing units with four or fewer occupants in 
smoke compartments that are equipped 
throughout with an automatic sprinkler sys- 
tem installed in accordance with Section 
909371 


907.2.7 Group М. A manual fire alarm system that acti- 
vates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group M occupancies 
where one of the following conditions exists: 


1. The combined Group M occupant load of all floors 
is 500 or more persons. 


2. The Group M occupant load is more than 100 per- 
sons above or below the lowest /еуе/ of exit dis- 
charge. 


Exceptions: 


1. A manual fire alarm system is not required in 
covered or open mall buildings complying with 
Section 402. 


2. Manual fire alarm boxes are not required where 
the building is equipped throughout with an auto- 
matic sprinkler system installed in accordance 
with Section 903.3.1.1 and the occupant notifica- 
tion appliances will automatically activate 
throughout the notification zones upon sprinkler 
water flow. 


907.2.7.1 Occupant notification. During times that the 
building is occupied, the initiation of a signal from a 


907.2.8.1 Manual fire alarm system. A manual fire 
alarm system that activates the occupant notification 
system in accordance with Section 907.5 shall be 
installed in Group R- 1 occupancies. 


Exceptions: 


1. A manual fire alarm system is not required in 
buildings not more than two stories in height 
where all individual s/eeping units and contig- 
uous attic and crawl spaces to those units are 
separated from each other and public or com- 
mon areas by not less than 1-һош fire parti- 
tions and each individual s/eeping unit has an 
exit directly to a public way, egress court or 
yard. 


2. Manual fire alarm boxes are not required 
throughout the building where all of the fol- 
lowing conditions are met: 


2.1. The building is equipped throughout 
with an automatic sprinkler system 
installed in accordance with Section 
903.3.1.1 or 903.3.1.2. 


2.2. The notification appliances will activate 
upon sprinkler water flow. 


2.3. Not fewer than one manual fire alarm 
box is installed at an approved 
location. 


907.2.8.2 Automatic smoke detection system. An 
automatic smoke detection system that activates the 
occupant notification system in accordance with 
Section 907.5 shall be installed throughout all interior 
corridors serving sleeping units. 


Exception: An automatic smoke detection system is 
not required in buildings that do not have interior 
corridors serving sleeping units and where each 
sleeping unit has a means of egress door opening 
directly to an exit or to an exterior exit access that 
leads directly to an ехй. 


907.2.8.3 Smoke alarms. Single- and multiple-station 
smoke alarms shall be installed in accordance with 
Section 907.2.11. 


907.2.9 Group R-2. Fire alarm systems and smoke alarms 
shall be installed in Group R-2 occupancies as required in 
Sections 907.2.9.1 through 907.2.9.3. 


907.2.9.1 Manual fire alarm system. A manual fire 
alarm system that activates the occupant notification 
system in accordance with Section 907.5 shall be 
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installed in Group R-2 occupancies where any of the 
following conditions apply: 


1. Any dwelling unit or sleeping unit is located three 
or more stories above the lowest level of exit dis- 
charge. 


2. Any dwelling unit or sleeping unit is located 
more than one story below the highest level of 
exit discharge of exits serving the dwelling unit 
or sleeping unit. 


3. The building contains more than 16 dwelling 
units or sleeping units. 


Exceptions: 


1. A fire alarm system is not required in build- 
ings not more than two stories in height where 
all dwelling units or sleeping units and contig- 
uous attic and crawl spaces are separated from 
each other and public or common areas by not 
less than 1-hour fire partitions and each dwell- 
ing unit or sleeping unit has an exit directly to 
a public way, egress court or yard. 


2. Manual fire alarm boxes are not required where 
the building is equipped throughout with an 
automatic sprinkler system installed in accor- 
dance with Section 903.3.1.1 or 903.3.1.2 and 
the occupant notification appliances will auto- 
matically activate throughout the notification 
zones upon a sprinkler water flow. 


3. A fire alarm system is not required in build- 
ings that do not have interior corridors serving 
dwelling units and are protected by an 
approved automatic sprinkler system installed 
in accordance with Section 903.3.1.1 or 
903.3.1.2, provided that dwelling units either 
have a means of egress door opening directly 
to an exterior exit access that leads directly to 
the exits or are served by open-ended corri- 
dors designed in accordance with Section 
1027.6, Exception 3. 


907.2.9.2 Smoke alarms. Single- and multiple-station 
smoke alarms shall be installed in accordance with 
Section 907.2.11. 


907.2.9.3 Group R-2 college and university buildings. 
An automatic smoke detection system that activates the 
occupant notification system in accordance with Section 
907.5 shall be installed in Group R-2 occupancies oper- 
ated by a college or university for student or staff 
housing in all of the following locations: 


1. Common spaces outside of dwelling units and 
sleeping units. 

2. Laundry rooms, mechanical equipment rooms 
and storage rooms. 


3. All interior corridors serving sleeping units or 
dwelling units. 


Exception: An automatic smoke detection 
system is not required in buildings that do not 
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have interior corridors serving sleeping units 
or dwelling units and where each sleeping unit 
or dwelling unit either has a means of egress 
door opening directly to an exterior exit access 
that leads directly to an exit or a means of 
egress door opening directly to an exit. 


Required smoke alarms in dwelling units and sleep- 
ing units in Group R-2 occupancies operated by a col- 
lege or university for student or staff housing shall be 
interconnected with the fire alarm system in accordance 
with NFPA 72. 


907.2.10 Group S. A manual fire alarm system that acti- 
vates the occupant notification system in accordance with 
Section 907.5 shall be installed in Group S public- and self- 
storage occupancies three stories or greater in height for 
interior corridors and interior common areas. Visible notifi- 
cation appliances are not required within storage units. 


Exception: Manual fire alarm boxes are not required 
where the building is equipped throughout with an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1, and the occupant notification appli- 
ances will activate throughout the notification zones 
upon sprinkler water flow. 


907.2.11 Single- and multiple-station smoke alarms. 
Listed single- and multiple-station smoke alarms comply- 
ing with UL 217 shall be installed in accordance with 
Sections 907.2.11.1 through 907.2.11.7 and NFPA 72. In 
accordance with Section 907.5.2.1.3.2, Section 29.5.10 of 
NFPA 72 shall only apply to sleeping rooms of Group R-1 
and R-2 occupancies required by Section 907.2.8 or 
907.2.9 to have a fire alarm system. 


907.2.11.1 Group В-1. Single- or multiple-station 
smoke alarms shall be installed in all of the following 
locations in Group R-1: 


1. In sleeping areas. 


2. In every room in the path of the means of egress 
from the sleeping area to the door leading from 
the sleeping unit. 


3. In each story within the s/eeping unit, including 
basements. For sleeping units with split levels 
and without an intervening door between the 
adjacent levels, a smoke alarm installed on the 
upper level shall suffice for the adjacent lower 
level provided that the lower level is less than one 
full story below the upper level. 


907.2.11.2 Groups R-2, R-3, R-4 and I-1. Single- or 
multiple-station smoke alarms shall be installed and 
maintained in Groups R-2, R-3, R-4 and I-1 regardless 
of occupant load at all of the following locations: 


1. On the ceiling or wall outside of each separate 
sleeping area in the immediate vicinity of bed- 
rooms. 


2. In each room used for sleeping purposes. 


3. In each story within a dwelling unit, including 
basements but not including crawl spaces and 
uninhabitable attics. In dwellings or dwelling 
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units with split levels and without an intervening 
door between the adjacent levels, a smoke alarm 
installed on the upper level shall suffice for the 
adjacent lower level provided that the lower level 
is less than one full story below the upper level. 


907.2.11.3 Installation near cooking appliances. 
Smoke alarms shall not be installed in the following 
locations unless this would prevent placement of a 
smoke alarm in a location required by Section 
907.2.11.1 or 907.2.11.2: 


1. Ionization smoke alarms shall not be installed 
less than 20 feet (6096 mm) horizontally from a 
permanently installed cooking appliance. 


2. Ionization smoke alarms with an alarm-silencing 
switch shall not be installed less than 10 feet 
(3048 mm) horizontally from a permanently 
installed cooking appliance. 


3. Photoelectric smoke alarms shall not be installed 
less than 6 feet (1829 mm) horizontally from a 
permanently installed cooking appliance. 


907.2.11.4 Installation near bathrooms. Smoke 
alarms shall be installed not less than 3 feet (914 mm) 
horizontally from the door or opening of a bathroom 
that contains a bathtub or shower unless this would 
prevent placement of a smoke alarm required by 
Section 907.2.11.1 or 907.2.11.2. 


907.2.11.5 Interconnection. Where more than one 
smoke alarm is required to be installed within an indi- 
vidual dwelling unit or sleeping unit in Group R or I-1 
occupancies, the smoke alarms shall be interconnected 
in such a manner that the activation of one alarm will 
activate all of the alarms in the individual unit. Physical 
interconnection of smoke alarms shall not be required 
where /isted wireless alarms are installed and all alarms 
sound upon activation of one alarm. The alarm shall be 
clearly audible in all bedrooms over background noise 
levels with all intervening doors closed. 


907.2.11.6 Power source. In new construction, 
required smoke alarms shall receive their primary 
power from the building wiring where such wiring is 
served from a commercial source and shall be equipped 
with a battery backup. Smoke alarms with integral 
strobes that are not equipped with battery backup shall 
be connected to an emergency electrical system in 
accordance with Section 2702. Smoke alarms shall emit 
a signal when the batteries are low. Wiring shall be 
permanent and without a disconnecting switch other 
than as required for overcurrent protection. 


Exception: Smoke alarms are not required to be 
equipped with battery backup where they are 
connected to an emergency electrical system that 
complies with Section 2702. 


907.2.11.7 Smoke detection system. Smoke detectors 
listed in accordance with UL 268 and provided as part 
of the building fire alarm system shall be an acceptable 


alternative to single- and multiple-station smoke alarms 
and shall comply with the following: 


1. The fire alarm system shall comply with all 
applicable requirements in Section 907. 


2. Activation of a smoke detector in a dwelling unit 
or s/eeping unit shall initiate alarm notification in 
the dwelling unit or sleeping unit in accordance 
with Section 907.5.2. 


3. Activation of a smoke detector in a dwelling unit 
or sleeping unit shall not activate alarm notifica- 
tion appliances outside of the dwelling unit or 
sleeping unit, provided that a supervisory signal 
is generated and monitored in accordance with 
Section 907.6.6. 


907.2.12 Special amusement buildings. An automatic 
smoke detection system shall be provided in special 
amusement buildings in accordance with Sections 
907.2.12.1 through 907.2.12.3. 


907.2.12.1 Alarm. Activation of any single smoke 
detector, the automatic sprinkler system or any other 
automatic fire detection device shall immediately acti- 
vate an audible and visible alarm at the building at a 
constantly attended location from which emergency 
action can be initiated, including the capability of 
manual initiation of requirements in Section 
907.2.12.2. 


907.2.12.2 System response. The activation of two or 
more smoke detectors, a single smoke detector 
equipped with an alarm verification feature, the auto- 
matic sprinkler system or other approved fire detection 
device shall automatically do all of the following: 


1. Cause illumination of the means of egress with 
light of not less than 1 footcandle (11 lux) at the 
walking surface level. 


2. Stop any conflicting or confusing sounds and 
visual distractions. 


3. Activate an approved directional exit marking 
that will become apparent in an emergency. 


4. Activate a prerecorded message, audible through- 
out the special amusement building, instructing 
patrons to proceed to the nearest exit. Alarm sig- 
nals used in conjunction with the prerecorded 
message shall produce a sound that is distinctive 
from other sounds used during normal operation. 


907.2.12.3 Emergency voice/alarm communication 
system. An emergency voice/alarm communication 
system, which is allowed to serve as a public address 
system, shall be installed in accordance with Section 
907.5.2.2 and be audible throughout the entire special 
amusement building. 


907.2.13 High-rise buildings. High-rise buildings shall be 
provided with an automatic smoke detection system in 
accordance with Section 907.2.13.1, a fire department 
communication system in accordance with Section 
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907.2.13.2 and ап emergency voice/alarm communication 
system in accordance with Section 907.5.2.2. 


Exceptions: 


1. Airport traffic control towers in accordance with 
Sections 412 and 907.2.22. 


2. Open parking garages in accordance with Sec- 
tion 406.5. 


3. Buildings with an occupancy in Group А-5 in 
accordance with Section 303.1. 


4. Low-hazard special occupancies in accordance 
with Section 503.1.1. 


5. Buildings with an occupancy in Group H-1, H-2 
or H-3 in accordance with Section 415. 


6. In Group I-1 and I-2 occupancies, the alarm shall 
sound at a constantly attended location and occu- 
pant notification shall be broadcast by the emer- 
gency voice/alarm communication system. 


907.2.13.1 Automatic smoke detection. Automatic 
smoke detection in high-rise buildings shall be in 
accordance with Sections 907.2.13.1.1 апа 
907.2.13.1.2. 


907.2.13.1.1 Area smoke detection. Area smoke 
detectors shall be provided in accordance with this 
section. Smoke detectors shall be connected to an 
automatic fire alarm system. The activation of any 
detector required by this section shall activate the 
emergency voice/alarm communication system in 
accordance with Section 907.5.2.2. In addition to 
smoke detectors required by Sections 907.2.1 
through 907.2.9, smoke detectors shall be located as 
follows: 


1. In each mechanical equipment, electrical, 
transformer, telephone equipment or similar 
room that is not provided with sprinkler pro- 
tection. 


2. In each elevator machine room, machinery 
space, control room and control space and in 
elevator lobbies. 


907.2.13.1.2 Duct smoke detection. Duct smoke 
detectors complying with Section 907.3.1 shall be 
located as follows: 


1. In the main return air and exhaust air plenum 
of each air-conditioning system having a 
capacity greater than 2,000 cubic feet per min- 
ute (cfm) (0.94 m/s). Such detectors shall be 
located in a serviceable area downstream of 
the last duct inlet. 


2. At each connection to a vertical duct or riser 
serving two or more stories from a return air 
duct or plenum of an air-conditioning system. 
In Group R-1 and R-2 occupancies, a smoke 
detector is allowed to be used in each return 
air riser carrying not more than 5,000 cfm (2.4 
m/s) and serving not more than 10 air-inlet 
openings. 
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907.2.13.2 Fire department communication system. 
Where a wired communication system is permitted by 
the fire official and approved by the building official in 
lieu of an in-building two-way emergency responder 
communication coverage system in accordance with 
Section 918, the wired fire department communication 
system shall be designed and installed in accordance 
with NFPA 72 and shall operate between a fire 
command center complying with Section 911, eleva- 
tors, elevator lobbies, emergency and standby power 
rooms, fire pump rooms, areas of refuge and inside 
interior exit stairways. The fire department communi- 
cation equipment shall be provided at each floor level 
within the interior exit stairway. Approval of a wired 
communication system must be documented on OSSC 
Form 918 in accordance with Section 918. 


907.2.13.3 Multiple-channel voice evacuation. In 
buildings with an occupied floor more than 120 feet (36 
576 mm) above the lowest level of fire department 
vehicle access, voice evacuation systems for high-rise 
buildings shall be multiple-channel systems. 


907.2.14 Atriums connecting more than two stories. A 
fire alarm system shall be installed in occupancies with an 
atrium that connects more than two stories, with smoke 
detection installed in locations required by a rational anal- 
ysis in Section 909.4 and in accordance with the system 
operation requirements in Section 909.17. The system 
shall be activated in accordance with Section 907.5. Such 
occupancies in Group A, E or M shall be provided with an 
emergency voice/alarm communication system complying 
with the requirements of Section 907.5.2.2. 


907.2.15 High-piled combustible storage areas. An 
automatic smoke detection system shall be installed 
throughout high-piled combustible storage areas where 
required by this code. 


907.2.16 Aerosol storage uses. Aerosol product rooms 
and general-purpose warehouses containing aerosol prod- 
ucts shall be provided with an approved manual fire alarm 
system where required by this code. 


907.2.17 Lumber, wood structural panel and veneer 
mills. Lumber, wood structural panel and veneer mills 
shall be provided with a manual fire alarm system. 


907.2.18 Underground buildings with smoke control 
systems. Where a smoke control system is installed in an 
underground building in accordance with this code, auto- 
matic smoke detectors shall be provided in accordance 
with Section 907.2.18.1. 


907.2.18.1 Smoke detectors. Not fewer than one 
smoke detector /isted for the intended purpose shall be 
installed in all of the following areas: 


1. Mechanical equipment, electrical, transformer, 
telephone equipment, elevator machine or similar 
rooms. 


2. Elevator lobbies. 


3. The main return and exhaust air plenum of each 
air-conditioning system serving more than one 
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story and located in a serviceable area down- 
stream of the last duct inlet. 


4. Each connection to a vertical duct or riser serving 
two or more floors from return air ducts or ple- 
nums of heating, ventilating and air-conditioning 
systems, except that in Group R occupancies, a 
listed smoke detector is allowed to be used in 
each return air riser carrying not more than 5,000 
cubic feet per minute (2.4 m/s) and serving not 
more than 10 air-inlet openings. 


907.2.18.2 Alarm required. Activation of the smoke 
control system shall activate an audible alarm at a 
constantly attended location. 


907.2.19 Deep underground buildings. Where the lowest 
level of a structure is more than 60 feet (18 288 mm) 
below the finished floor of the lowest level of exit 
discharge, the structure shall be equipped throughout with 
a manual fire alarm system, including an emergency 
voice/alarm communication system installed in accor- 
dance with Section 907.5.2.2. 


907.2.20 Covered and open mall buildings. Where the 
total floor area exceeds 50,000 square feet (4645 m?) 
within either a covered mall building or within the perime- 
ter line of an open mall building, an emergency 
voice/alarm communication system shall be provided. 
Access to emergency voice/alarm communication systems 
serving a mall, required or otherwise, shall be provided for 
the fire department. The system shall be provided in accor- 
dance with Section 907.5.2.2. 


907.2.21 Residential aircraft hangars. Not fewer than 
one single-station smoke alarm shall be installed within a 
residential aircraft hangar as defined in Chapter 2 and 
shall be interconnected into the residential smoke alarm or 
other sounding device to provide an alarm that will be 
audible in all sleeping areas of the dwelling. 


907.2.22 Airport traffic control towers. An automatic 
smoke detection system that activates the occupant notifi- 
cation system in accordance with Section 907.5 shall be 
provided in airport control towers in accordance with 
Sections 907.2.22.1 and 907.2.22.2. 


Exception: Audible appliances shall not be installed 
within the control tower cab. 


907.2.22.1 Airport traffic control towers with multi- 
ple exits and automatic sprinklers. Airport traffic 
control towers with multiple exits and equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 shall be provided 
with smoke detectors in all of the following locations: 
1. Airport traffic control cab. 

. Electrical and mechanical equipment rooms. 

. Airport terminal radar and electronics rooms. 

. Outside each opening into interior exit stairways. 
. Along the single means of egress permitted from 

observation levels. 


6. Outside each opening into the single means of 
egress permitted from observation levels. 
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907.2.22.2 Other airport traffic control towers. 
Airport traffic control towers with a single exit or 
where sprinklers are not installed throughout shall be 
provided with smoke detectors in all of the following 
locations: 


. Airport traffic control cab. 

. Electrical and mechanical equipment rooms. 

. Airport terminal radar and electronics rooms. 

. Office spaces incidental to the tower operation. 
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. Lounges for employees, including sanitary facili- 
ties. 


6. Means of egress. 


7. Utility shafis where access to smoke detectors 
can be provided. 


907.2.23 Energy storage systems. An automatic smoke 
detection system or radiant-energy detection system shall 
be installed in rooms, areas and walk-in units containing 
energy storage systems as required by this code. 


907.3 Fire safety functions. Automatic fire detectors 
utilized for the purpose of performing fire safety functions 
shall be connected to the building’s fire alarm control unit 
where a fire alarm system is required by Section 907.2. 
Detectors shall, upon actuation, perform the intended func- 
tion and activate the alarm notification appliances or 
activate a visible and audible supervisory signal at a 
constantly attended location. Іп buildings not equipped with 
a fire alarm system, the automatic fire detector shall be 
powered by normal electrical service and, upon actuation, 
perform the intended function. The detectors shall be 
located in accordance with NFPA 72. 


907.3.1 Duct smoke detectors. Smoke detectors installed 
in ducts shall be /isted for the air velocity, temperature and 
humidity present in the duct. Duct smoke detectors shall 
be connected to the building’s fire alarm control unit 
where a fire alarm system is required by Section 907.2. 
Activation of a duct smoke detector shall initiate a visible 
and audible supervisory signal at a constantly attended 
location and shall perform the intended fire safety function 
in accordance with this code and the Mechanical Code. In 
facilities that are required to be monitored by a supervising 
station, duct smoke detectors shall report only as a super- 
visory signal and not as a fire alarm. They shall not be 
used as a substitute for required open area detection. 


Exceptions: 


1. The supervisory signal at a constantly attended 
location is not required where duct smoke detec- 
tors activate the building’s alarm notification 
appliances. 


2. In occupancies not required to be equipped with a 
fire alarm system, actuation of a smoke detector 
shall activate a visible and an audible signal in an 
approved location. Smoke detector trouble condi- 
tions shall activate a visible or audible signal in 
an approved location and shall be identified as air 
duct detector trouble. 
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907.3.2 Special locking systems. Where special locking 
systems are installed on means of egress doors in accor- 
dance with Sections 1010.2.13 or 1010.2.14, an automatic 
detection system shall be installed as required by that 
section. 


907.3.3 Elevator emergency operation. Automatic fire 
detectors installed for elevator emergency operation shall 
be installed in accordance with the provisions of the 
Elevator Code and NFPA 72. 


907.3.4 Wiring. The wiring to the auxiliary devices and 
equipment used to accomplish the fire safety functions 
shall be monitored for integrity in accordance with NFPA 
72. 


907.4 Initiating devices. Where a fire alarm system is 
required by another section of this code, occupant notification 
in accordance with Section 907.5 shall be initiated by one or 
more of the following. Initiating devices shall be installed in 
accordance with Sections 907.4.1 through 907.4.3.1. 
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alarm box that reads: WHEN ALARM SOUNDS 
CALL FIRE DEPARTMENT. 


Exception: Where the manufacturer has perma- 
nently provided this information on the manual fire 
alarm box. 


907.4.2.5 Protective covers. The building official is 
authorized to require the installation of listed manual 
fire alarm box protective covers to prevent malicious 
false alarms or to provide the manual fire alarm box 
with protection from physical damage. The protective 
cover shall be transparent or red in color with a trans- 
parent face to permit visibility of the manual fire alarm 
box. Each cover shall include proper operating instruc- 
tions. A protective cover that emits a local alarm signal 
shall not be installed unless approved. Protective 
covers shall not project more than that permitted by 
Section T 


907.4.2.6 Unobstructed and unobscured. Manual fire 


1. Manual fire alarm boxes. 

2. Automatic fire detectors. 

3. Automatic sprinkler system waterflow devices. 
4. Automatic fire-extinguishing systems. 


907.4.1 Protection of fire alarm control unit. In areas 
that are not continuously occupied, a single smoke detec- 
tor shall be provided at the location of each fire alarm 
control unit, notification appliance circuit power extend- 
ers, and supervising station transmitting equipment. 


Exception: Where ambient conditions prohibit installa- 
tion of a smoke detector, a heat detector shall be 
permitted. 


907.4.2 Manual fire alarm boxes. Where a manual fire 
alarm system is required by another section of this code, it 
shall be activated by fire alarm boxes installed in accor- 
dance with Sections 907.4.2.1 through 907.4.2.6. 


907.4.2.1 Location. Manual fire alarm boxes shall be 
located not more than 5 feet (1524 mm) from the 
entrance to each exit. In buildings not protected by an 
automatic sprinkler system in accordance with Section 
903.3.1.1 or 903.3.1.2, additional manual fire alarm 
boxes shall be located so that the distance of travel to 
the nearest box does not exceed 200 feet (60 960 mm). 


907.4.2.2 Height. The height of the manual fire alarm 
boxes shall be not less than 42 inches (1067 mm) and 
not more than 48 inches (1372 mm) measured verti- 
cally, from the floor level to the activating handle or 
lever of the box. 


907.4.2.3 Color. Manual fire alarm boxes shall be red 
in color. 


907.4.2.4 Signs. Where fire alarm systems are not 
monitored by an approved supervising station in accor- 
dance with Section 907.6.6, an approved permanent 
sign shall be installed adjacent to each manual fire 
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alarm boxes shall be provided with ready access, unob- 
structed, unobscured and visible at all times. 


907.4.3 Automatic smoke detection. Where an automatic 
smoke detection system is required, it shall utilize smoke 
detectors unless ambient conditions prohibit such an 
installation. In spaces where smoke detectors cannot be 
utilized due to ambient conditions, approved automatic 
heat detectors shall be permitted. 


907.4.3.1 Automatic sprinkler system. For conditions 
other than specific fire safety functions noted in Section 
907.3, in areas where ambient conditions prohibit the 
installation of smoke detectors, an automatic sprinkler 
system installed in such areas in accordance with 
Section 903.3.1.1 or 903.3.1.2 and that is connected to 
the fire alarm system shall be approved as automatic 
heat detection. 


907.5 Occupant notification. Occupant notification by fire 
alarms shall be in accordance with Sections 907.5.1 through 
907.5.2.3.3. Occupant notification by smoke alarms in Group 
R-1 and R-2 occupancies shall comply with Section 
907,5.21.3.2, 


907.5.1 Alarm activation and annunciation. Upon acti- 
vation, fire alarm systems shall initiate occupant 
notification and shall annunciate at the fire alarm control 
unit, or where allowed elsewhere by Section 907, at a 
constantly attended location. 


907.5.1.1 Presignal feature. A presignal feature shall 
be provided only where approved. The presignal shall 
be annunciated at an approved, constantly attended 
location, having the capability to activate the occupant 
notification system in the event of fire or other 
emergency. 


907.5.2 Alarm notification appliances. Alarm notifica- 
tion appliances shall be provided and shall be /isted for 
their purpose. 
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907.5.2.1 Audible alarms. Audible alarm notification 
appliances shall be provided and emit a distinctive 
sound that is not to be used for any purpose other than 
that of a fire alarm. 


Exceptions: 


1. Audible alarm notification appliances are not 
required in critical care areas of Group 1-2, 
Condition 2 occupancies that are in compli- 
ance with Section 907.2.6, Exception 2. 


2. А visible alarm notification appliance 
installed in a nurses’ control station or other 
continuously attended staff location in a 
Group 1-2, Condition 2 suite shall be an 
acceptable alternative to the installation of 
audible alarm notification appliances through- 
out a suite or unit in Group I-2, Condition 2 
occupancies that are in compliance with Sec- 
tion 907.2.6, Exception 2. 


3. Where provided, audible notification appli- 
ances located in each enclosed occupant evac- 
uation elevator lobby in accordance with 
Section 3008.9.1 shall be connected to a sepa- 
rate notification zone for manual paging only. 


907.5.2.1.1 Average sound pressure. The audible 
alarm notification appliances shall provide a sound 
pressure level of 15 decibels (dBA) above the aver- 
age ambient sound level or 5 dBA above the 
maximum sound level having a duration of not less 
than 60 seconds, whichever is greater, in every occu- 
piable space within the building. 


907.5.2.1.2 Maximum sound pressure. The total 
sound pressure level produced by combining the 
ambient sound pressure level with all audible notifi- 
cation appliances operating shall not exceed 110 
dBA at the minimum hearing distance from the audi- 
ble appliance. Where the average ambient noise is 
greater than 105 dBA, visible alarm notification 
appliances shall be provided in accordance with 
NFPA 72 and audible alarm notification appliances 
shall not be required. 


907.5.2.1.3 Audible signal frequency in Group R- 
1 and R-2 sleeping rooms. Audible signal frequency 
in Group R-1 and R-2 occupancies shall be in accor- 
dance with Sections 907.5.2.1.3.1 and 907.5.2.1.3.2. 


907.5.2.1.3.1 Fire alarm system signal. In sleep- 
ing rooms of Group R-1 and R-2 occupancies, the 
audible alarm activated by a fire alarm system 
shall be a 520-Hz low-frequency signal comply- 
ing with NFPA 72. 


907.5.2.1.3.2 Smoke alarm signal in sleeping 
rooms. In sleeping rooms of Group R-1 and R-2 
occupancies that are required by Section 907.2.8 
or 907.2.9 to have a fire alarm system, the audi- 
ble alarm signal activated by single- or multiple- 
station smoke alarms in the dwelling unit or 
sleeping unit shall be a 520-Hz signal complying 
with NFPA 72. Where a sleeping room smoke 


alarm is unable to produce a 520-Hz signal, the 
520-Hz alarm signal shall be provided by a /isted 
notification appliance or a smoke detector with 
an integral 520-Hz sounder. 


907.5.2.2 Emergency voice/alarm communication 
systems. Emergency voice/alarm communication 
systems required by this code shall be designed and 
installed in accordance with NFPA 72. The operation of 
any automatic fire detector, sprinkler waterflow device 
or manual fire alarm box shall automatically sound an 
alert tone followed by voice instructions giving 
approved information and directions for a general or 
staged evacuation. In high-rise buildings, the system 
shall operate on at least the alarming floor, the floor 
above and the floor below. Speakers shall be provided 
throughout the building by paging zones. At a mini- 
mum, paging zones shall be provided as follows: 


1. Elevator groups. 

2. Interior exit stairways. 

3. Each floor. 

4. Areas of refuge as defined in Chapter 2. 


Exception: In Group 1-1 and 1-2 occupancies, the 
alarm shall sound in a constantly attended area and a 
general occupant notification shall be broadcast over 
the overhead page. 


907.5.2.2.1 Manual override. A manual override for 
emergency voice communication shall be provided 
on a selective and all-call basis for all paging zones. 


907,5.2.2.2 Live voice messages. The emergency 
voice/alarm communication system shall have the 
capability to broadcast live voice messages by 
paging zones on a selective and all-call basis. 


907.5.2.2.3 Alternative uses. The emergency 
voice/alarm communication system shall be allowed 
to be used for other announcements, provided that 
the manual fire alarm use takes precedence over any 
other use. 


907,5.2.2.4 Emergency voice/alarm communica- 
tion captions. Where stadiums, arenas and 
grandstands have 15,000 fixed seats or more and 
provide audible public announcements, the emer- 
gency/voice alarm communication system shall 
provide prerecorded or real-time captions. Prere- 
corded or live emergency captions shall be from an 
approved location constantly attended by personnel 
trained to respond to an emergency. 


907,5.2.2.5 Standby power. Emergency voice/alarm 
communications systems shall be provided with 
standby power in accordance with Section 2702. 


907.5.2.3 Visible alarms. Visible alarm notification 
appliances shall be provided in accordance with 
Sections 907.5.2.3.1 through 907.5.2.3.3. 


Exceptions: 


1. Visible alarm notification appliances are not 
required in alterations, except where an exist- 
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ing fire alarm system is upgraded or replaced, 
or a new fire alarm system is installed. 


2. Visible alarm notification appliances shall not 
be required in exits as defined in Chapter 2. 


3. Visible alarm notification appliances shall not 
be required in elevator cars. 


4. Visual alarm notification appliances are not 
required in critical care areas of Group I-2, 
Condition 2 occupancies that are in compli- 
ance with Section 907.2.6, Exception 2. 


5. А visible alarm notification appliance 
installed in a nurses’ control station or other 
continuously attended staff location in a 
Group I-2, Condition 2 suite shall be an 
acceptable alternative to the installation of vis- 
ible alarm notification appliances throughout 
the suite or unit in Group I-2, Condition 2 
occupancies that are in compliance with Sec- 
tion 907.2.6, Exception 2. 


907.5.2.3.1 Public use areas and common use 
areas. Visible alarm notification appliances shall be 
provided in public use areas and common use areas. 


Exception: Where employee work areas have 
audible alarm coverage, the notification appli- 
ance circuits serving the employee work areas 
shall be initially designed with not less than 20- 
percent spare capacity to account for the poten- 
tial of adding visible notification appliances in 
the future to accommodate hearing-impaired 
employee(s). 
907.5.2.3.2 Groups I-1, R-1 and R-4. Habitable 
spaces in dwelling units and sleeping units in Group 
1-1 and R-1 occupancies shall be provided with visi- 
ble alarm notification in accordance with Table 
907.5.2.3.2 and the accessibility requirements of ICC 
A117.1. Visible alarms shall be activated by the т- 
room smoke alarm and the building fire alarm 
system, as applicable. 


[F] TABLE 907.5.2.3.2 
VISIBLE ALARMS 


SLEEPING UNITS WITH VISIBLE ALARMS 
6 to 25 
26 to 50 
51 to 75 
76 to 100 
101 to 150 
151 to 200 
201 to 300 
301 to 400 
401 to 500 


501 to 1,000 5% of total 
1,001 and over 50 plus 3 for each 100 over 1,000 
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907.5.2.3.3 Group R-2. In Group R-2 occupancies 
required by Section 907 to have a fire alarm system, 
visual alarms shall be provided within common and 
public areas and are not required within individual 
dwelling units. 


907.6 Installation and monitoring. A fire alarm system 
shall be installed and monitored in accordance with Sections 
907.6.1 through 907.6.6.3 and NFPA 72. 


907.6.1 Wiring. Wiring shall comply with the require- 
ments of the Electrical Code and NFPA 72. Wireless 
protection systems utilizing radio-frequency transmitting 
devices shall comply with the special requirements for 
supervision of low-power wireless systems in NFPA 72. 


907.6.2 Power supply. The primary and secondary power 
supply for the fire alarm system shall be provided in 
accordance with NFPA 72. 


Exception: Back-up power for single-station and 
multiple-station smoke alarms as required in Section 
907.2.11.6. 


907.6.3 Initiating device identification. The fire alarm 
system shall identify the specific initiating device address, 
location, device type, floor level where applicable and 
status including indication of normal, alarm, trouble and 
supervisory status, as appropriate. 


Exceptions: 


1. Fire alarm systems in single-story buildings less 
than 22,500 square feet (2090 m?) in area. 


2. Fire alarm systems that only include manual fire 
alarm boxes, waterflow initiating devices and not 
more than 10 additional alarm-initiating devices. 


3. Special initiating devices that do not support indi- 
vidual device identification. 


4. Fire alarm systems or devices that are replacing 
existing equipment. 
907.6.3.1 Annunciation. The initiating device status 
shall be annunciated at an approved on-site location. 


907.6.4 Zones. Each floor shall be zoned separately and a 
zone shall not exceed 22,500 square feet (2090 m°). The 
length of any zone shall not exceed 300 feet (91 440 mm) 
in any direction. 


Exception: Automatic sprinkler system zones shall not 
exceed the area permitted by NFPA 13. 


907.6.4.1 Zoning indicator panel. A zoning indicator 
panel and the associated controls shall be provided in 
an approved location. The visual zone indication shall 
lock in until the system is reset and shall not be 
canceled by the operation of an audible-alarm silencing 
switch. 


907.6.4.2 High-rise buildings. In high-rise buildings, a 
separate zone by floor shall be provided for each of the 
following types of alarm-initiating devices where 
provided: 


1. Smoke detectors. 
2. Sprinkler waterflow devices. 
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3. Manual fire alarm boxes. 


4. Other approved types of automatic fire protection 
systems, 


907.6.5 Access. Access shall be provided to each fire 
alarm device and notification appliance for periodic 
inspection, maintenance and testing. 


907.6.6 Monitoring. Fire alarm systems required by this 
code shall be monitored by an approved supervising 
station in accordance with NFPA 72. 


Exception: Monitoring by a supervising station is not 
required for: 


1. Single- and  multiple-station smoke alarms 


required by Section 907.2.11. 
2. Smoke detectors in Group I-3 occupancies. 


3. Automatic sprinkler systems installed in accor- 
dance with Section 903.3.1.3. 


907.6.6.1 Transmission of alarm signals. Transmis- 
sion of alarm signals to a supervising station shall be in 
accordance with NFPA 72. 


907.6.6.2 МТУ Monitoring. Direct transmission of 
alarms associated with monitor it yourself (МТУ) trans- 
mitters to a public safety answering point (PSAP) shall 
not be permitted unless approved. 


907.7 Acceptance tests and completion. Upon completion 
of the installation, the fire alarm system and all fire alarm 
components shall be tested in accordance with NFPA 72. 


907.7.1 Single- and multiple-station alarm devices. 
When the installation of the alarm devices is complete, 
each device and interconnecting wiring for multiple- 
station alarm devices shall be tested in accordance with the 
smoke alarm provisions of NFPA 72. 


907.7.2 Record of completion. A record of completion in 
accordance with NFPA 72 verifying that the system has 
been installed and tested in accordance with the approved 
plans and specifications shall be provided. 


907.7.3 Instructions. Operating, testing and maintenance 
instructions and record drawings (‘“‘as-builts”) and equip- 
ment specifications shall be provided at an approved 
location. 


SECTION 908 
EMERGENCY ALARM SYSTEMS 


908.1 Group H occupancies. Emergency alarms for the 
detection and notification of an emergency condition in 
Group H occupancies shall be provided in accordance with 
Section 415.5. 


908.2 Group H-5 occupancy. Emergency alarms for notifi- 
cation of an emergency condition in an HPM facility shall be 
provided as required in Section 415.11.4. 


908.3 Fire alarm system interface. Where an emergency 
alarm system is interfaced with a building’s fire alarm 
system, the signal produced at the fire alarm control unit 
shall be a supervisory signal. 
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SECTION 909 
SMOKE CONTROL SYSTEMS 


909.1 Scope and purpose. This section applies to mechani- 
cal or passive smoke control systems where they are required 
by other provisions of this code. The purpose of this section is 
to establish minimum requirements for the design, installa- 
tion and acceptance testing of smoke control systems that are 
intended to provide a tenable environment for the evacuation 
or relocation of occupants. These provisions are not intended 
for the preservation of contents, the timely restoration of 
operations or for assistance in fire suppression or overhaul 
activities. Smoke control systems regulated by this section 
serve a different purpose than the smoke- and heat-removal 
provisions found in Section 910. Mechanical smoke control 
systems shall not be considered exhaust systems under Chap- 
ter 5 of the Mechanical Code. 


909.2 General design requirements. Buildings, structures or 
parts thereof required by this code to have a smoke control 
system or systems shall have such systems designed in accor- 
dance with the applicable requirements of Section 909 and 
the generally accepted and well-established principles of 
engineering relevant to the design. The construction docu- 
ments shall include sufficient information and detail to 
adequately describe the elements of the design necessary for 
the proper implementation of the smoke control systems. 
These documents shall be accompanied by sufficient infor- 
mation and analysis to demonstrate compliance with these 
provisions. 


909.3 Special inspection and test requirements. In addition 
to the ordinary inspection and test requirements that build- 
ings, structures and parts thereof are required to undergo, 
smoke control systems subject to the provisions of Section 
909 shall undergo special inspections and tests sufficient to 
verify the proper commissioning of the smoke control design 
in its final installed condition. The design submission accom- 
panying the construction documents shall clearly detail 
procedures and methods to be used and the items subject to 
such inspections and tests. Such commissioning shall be in 
accordance with generally accepted engineering practice and, 
where possible, based on published standards for the particu- 
lar testing involved. The special inspections and tests 
required by this section shall be conducted under the same 
terms in Section 1704. 


909.4 Analysis. A rational analysis supporting the types of 
smoke control systems to be employed, their methods of 
operation, the systems supporting them and the methods of 
construction to be utilized shall accompany the submitted 
construction documents and shall include, but not be limited 
to, the items indicated in Sections 909.4.1 through 909.4.7. 


909.4.1 Stack effect. The system shall be designed such 
that the maximum probable normal or reverse stack effect 
will not adversely interfere with the system’s capabilities. 
In determining the maximum probable stack effect, alti- 
tude, elevation, weather history and interior temperatures 
shall be used. 


909.4.2 Temperature effect of fire. Buoyancy and expan- 
sion caused by the design fire in accordance with Section 
909.9 shall be analyzed. The system shall be designed 
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such that these effects do not adversely interfere with the 
system’s capabilities. 


909.4.3 Wind effect. The design shall consider the 
adverse effects of wind. Such consideration shall be 
consistent with the wind-loading provisions of Chapter 16. 


909.4.4 HVAC systems. The design shall consider the 
effects of the heating, ventilating and air-conditioning 
(HVAC) systems on both smoke and fire transport. The 
analysis shall include all permutations of systems status. 
The design shall consider the effects of the fire on the 
HVAC systems. 


909.4.5 Climate. The design shall consider the effects of 
low temperatures on systems, property and occupants. Air 
inlets and exhausts shall be located so as to prevent snow 
or ice blockage. 


909.4.6 Duration of operation. All portions of active or 
engineered smoke control systems shall be capable of 
continued operation after detection of the fire event for a 
period of not less than either 20 minutes or 1.5 times the 
calculated egress time, whichever is greater. 


909.4.7 Smoke control system interaction. The design 
shall consider the interaction effects of the operation of 
multiple smoke control systems for all design scenarios. 


909.5 Smoke barrier construction. Smoke barriers required 
for passive smoke control and a smoke control system using 
the pressurization method shall comply with Section 709. The 
maximum allowable leakage area shall be the aggregate area 
calculated using the following leakage area ratios: 


1. Walls 4/4, = 0.00100 


2. Interior exit stairways and ramps and exit passageways: 
A/A,, = 0.00035 


3. Enclosed exit access stairways and ramps and all other 
shafts: A/A,, = 0.00150 

4, Floors and roofs: А/А; = 0.00050 

where: 

А = Total leakage area, square feet (m°). 

A, = Unit floor or roof area of barrier, square feet (m^). 

А, = Unit wall area of barrier, square feet (m^). 

The leakage area ratios shown do not include openings due 
to gaps around doors and operable windows. The total leak- 
age area of the smoke barrier shall be determined in accor- 


dance with Section 909.5.1 and tested in accordance with 
Section 909.5.2. 


909.5.1 Total leakage area. Total leakage area of the 
barrier is the product of the smoke barrier gross area 
multiplied by the allowable leakage area ratio, plus the 
area of other openings such as gaps around doors and 
operable windows. 


909.5.2 Testing of leakage area. Compliance with the 
maximum total leakage area shall be determined by 
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leakage area of passive smoke control systems shall be 
verified through methods such as door fan testing or other 
methods, as approved. 


909.5.3 Opening protection. Openings in smoke barriers 
shall be protected by automatic-closing devices actuated 
by the required controls for the mechanical smoke control 
system. Door openings shall be protected by fire door 
assemblies complying with Section 716. 


Exceptions: 


1. Passive smoke control systems with automatic- 
closing devices actuated by spot-type smoke 
detectors /isted for releasing service installed in 
accordance with Section 907.3. 


2. Fixed openings between smoke zones that are 
protected utilizing the airflow method. 


3. In Group I-1, Condition 2; Group I-2; and ambu- 
latory care facilities, where a pair of opposite- 
swinging doors are installed across a corridor in 
accordance with Section 909.5.3.1, the doors 
shall not be required to be protected in accor- 
dance with Section 716. The doors shall be close- 
fitting within operational tolerances and shall not 
have a center mullion or undercuts in excess of */, 
inch (19.1 mm), louvers or grilles. The doors 
shall have head and jamb stops and astragals or 
rabbets at meeting edges and, where permitted by 
the door manufacturer’s listing, positive-latching 
devices are not required. 


4. In Group 1-2 and ambulatory care facilities, 
where such doors are special-purpose horizontal 
sliding, accordion or folding door assemblies 
installed in accordance with Section 1010.3.3 and 
are automatic closing by smoke detection in 
accordance with Section 716.2.6.5. 


5. Group I-3. 


6. Openings between smoke zones with clear ceil- 
ing heights of 14 feet (4267 mm) or greater and 
bank-down capacity of greater than 20 minutes as 
determined by the design fire size. 


909.5.3.1 Group I-1, Condition 2; Group I-2; and 
ambulatory care facilities. In Group I-1, Condition 2; 
Group I-2; and ambulatory care facilities, where doors 
are installed across a corridor, the doors shall be auto- 
matic closing by smoke detection in accordance with 
Section 716.2.6.5 and shall have a vision panel with 
fire-protection-rated glazing materials in fire protec- 
tion-rated frames, the area of which shall not exceed 
that tested. 


909.5.3.2 Ducts and air transfer openings. Ducts and 
air transfer openings are required to be protected with a 
minimum Class II, 250°F (121°C) smoke damper 
complying with Section 717. 


achieving the minimum air pressure difference across the 
barrier with the system in the smoke control mode for 
mechanical smoke control systems utilizing the pressur- 
ization method. Compliance with the maximum total 
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909.6 Pressurization method. The primary mechanical 
means of controlling smoke shall be by pressure differences 
across smoke barriers. Maintenance of a tenable environment 
is not required in the smoke control zone of fire origin. 
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909.6.1 Minimum pressure difference. The pressure 
difference across a smoke barrier used to separate smoke 
zones shall be not less than 0.05-inch water gage (0.0124 
kPa) in fully sprinklered buildings. 


In buildings permitted to be other than fully sprin- 
klered, the smoke control system shall be designed to 
achieve pressure differences not less than two times the 
maximum calculated pressure difference produced by the 
design fire. 


909.6.2 Maximum pressure difference. The maximum 
air pressure difference across a smoke barrier shall be 
determined by required door-opening or closing forces. 
The actual force required to open exit doors when the 
system is in the smoke control mode shall be in accor- 
dance with Section 1010.1.3. Opening and closing forces 
for other doors shall be determined by standard engineer- 
ing methods for the resolution of forces and reactions. The 
calculated force to set a side-hinged, swinging door in 
motion shall be determined by: 


Е=Е, + K(WAAP)/2(W-d) 


where: 


(Equation 9-1) 


А = Door area, square feet (m?). 

а = Distance from door handle to latch edge of door, feet 
(m). 

F =Total door opening force, pounds (N). 

Е, = Force required to overcome closing device, pounds 
(N). 

K =Coefficient 5.2 (1.0). 

W =Door width, feet (m). 

AP = Design pressure difference, inches of water (Pa). 


909.6.3 Pressurized stairways and elevator hoistways. 
Where stairways or elevator hoistways are pressurized, 
such pressurization systems shall comply with Section 909 
as smoke control systems, in addition to the requirements 
of Section 909.20. 


909.7 Airflow design method. Where approved, smoke 
migration through openings fixed in a permanently open 
position, which are located between smoke control zones by 
the use of the airflow method, shall be permitted. The design 
airflow shall be in accordance with this section. Airflow shall 
be directed to limit smoke migration from the fire zone. The 
geometry of openings shall be considered to prevent flow 
reversal from turbulent effects. Smoke control systems using 
the airflow method shall be designed in accordance with 
МЕРА 92. 


909.7.1 Prohibited conditions. This method shall not be 
employed where either the quantity of air or the velocity 
of the airflow will adversely affect other portions of the 
smoke control system, unduly intensify the fire, disrupt 
plume dynamics or interfere with exiting. Airflow toward 
the fire shall not exceed 200 feet per minute (1.02 m/s). 
Where the calculated airflow exceeds this limit, the 
airflow method shall not be used. 


909.8 Exhaust method. Where approved, mechanical smoke 
control for large enclosed volumes, such as in atriums or 
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malls, shall be permitted to utilize the exhaust method. 
Smoke control systems using the exhaust method shall be 
designed in accordance with NFPA 92. 


909.8.1 Smoke layer. The height of the lowest horizontal 
surface of the smoke layer interface shall be maintained 
not less than 6 feet (1829 mm) above a walking surface 
that forms a portion of a required egress system within the 
smoke zone. 


909.9 Design fire. The design fire shall be based on a rational 
analysis performed by the registered design professional and 
approved. The design fire shall be based on the analysis in 
accordance with Section 909.4 and this section. 


909.9.1 Factors considered. The engineering analysis 
shall include the characteristics of the fuel, fuel load, 
effects included by the fire and whether the fire is likely to 
be steady or unsteady. 


909.9.2 Design fire fuel. Determination of the design fire 
shall include consideration of the type of fuel, fuel spacing 
and configuration. 


909.9.3 Heat-release assumptions. The analysis shall 
make use of best available data from approved sources and 
shall not be based on excessively stringent limitations of 
combustible material. 


909.9.4 Sprinkler effectiveness assumptions. A docu- 
mented engineering analysis shall be provided for 
conditions that assume fire growth is halted at the time of 
sprinkler activation. 


909.10 Equipment. Equipment including, but not limited to, 
fans, ducts, automatic dampers and balance dampers, shall be 
suitable for its intended use, suitable for the probable expo- 
sure temperatures that the rational analysis indicates and as 
approved. 


909.10.1 Exhaust fans. Components of exhaust fans shall 
be rated and certified by the manufacturer for the probable 
temperature rise to which the components will be exposed. 
This temperature rise shall be computed by: 


T, = (О/тс) + (Т) (Equation 9-2) 
where: 


с = Specific heat of smoke at smoke layer temperature, 
Btu/Ib°F (kJ/kg х К). 


m = Exhaust rate, pounds per second (kg/s). 

О. = Convective heat output of fire, Btu/s (kW). 
T, = Ambient temperature, °F (К). 

Т, = Smoke temperature, °F (К). 


5 


Exception: Reduced 7, as calculated based on the 


5 


assurance of adequate dilution air. 


909.10.2 Ducts. Duct materials and joints shall be capable 
of withstanding the probable temperatures and pressures to 
which they are exposed as determined in accordance with 
Section 909.10.1. Ducts shall be constructed and 
supported in accordance with the Mechanical Code. Ducts 
shall be leak tested to 1.5 times the maximum design pres- 
sure in accordance with nationally accepted practices. 
Measured leakage shall not exceed 5 percent of design 
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flow. Results of such testing shall be a part of the docu- 
mentation procedure. Ducts shall be supported directly 
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equipped with a control unit complying with UL 864 and 
listed as smoke control equipment. 


from fire-resistance-rated structural elements of the build- 
ing by substantial, noncombustible supports. 


Exception: Flexible connections, for the purpose of 
vibration isolation, complying with the Mechanical 
Code and that are constructed of approved fire-resis- 
tance-rated materials. 


909.10.3 Equipment, inlets and outlets. Equipment shall 
be located so as to not expose uninvolved portions of the 
building to an additional fire hazard. Outside air inlets 
shall be located so as to minimize the potential for intro- 
ducing smoke or flame into the building. Exhaust outlets 
shall be so located as to minimize reintroduction of smoke 
into the building and to limit exposure of the building or 
adjacent buildings to an additional fire hazard. 


909.10.4 Automatic dampers. Automatic dampers, 
regardless of the purpose for which they are installed 
within the smoke control system, shall be listed and 
conform to the requirements of approved, recognized 
standards. 


909.10.5 Fans. In addition to other requirements, belt- 
driven fans shall have 1.5 times the number of belts 
required for the design duty, with the minimum number of 
belts being two. Fans shall be selected for stable perfor- 
mance based on normal temperature and, where 
applicable, elevated temperature. Calculations and manu- 
facturer’s fan curves shall be part of the documentation 
procedures. Fans shall be supported and restrained by 
noncombustible devices in accordance with the require- 
ments of Chapter 16. 


Motors driving fans shall not be operated beyond their 
nameplate horsepower (kilowatts), as determined from 
measurement of actual current draw, and shall have a min- 
imum service factor of 1.15. 


909.11 Standby power. Smoke control systems shall be 
provided with standby power in accordance with Section 
2702. 


909.11.1 Equipment room. The standby power source 
and its transfer switches shall be in a room separate from 
the normal power transformers and switch gears and venti- 
lated directly to and from the exterior. The room shall be 
enclosed with not less than 1l-hour fire barriers 
constructed in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Section 711, or 


909.12.1 Verification. Control systems for mechanical 
smoke control systems shall include provisions for verifi- 
cation. Verification shall include positive confirmation of 
actuation, testing, manual override and the presence of 
power downstream of all disconnects. A preprogrammed 
weekly test sequence shall report abnormal conditions 
audibly, visually and by printed report. The prepro- 
grammed weekly test shall operate all devices, equipment 
and components used for smoke control. 


Exception: Where verification of individual compo- 
nents tested through the preprogrammed weekly testing 
sequence will interfere with, and produce unwanted 
effects to, normal building operation, such individual 
components are permitted to be bypassed from the 
preprogrammed weekly testing, where approved by the 
building official and in accordance with both of the 
following: 


1. Where the operation of components is bypassed 
from the preprogrammed weekly test, presence of 
power downstream of all disconnects shall be 
verified weekly by a /isted control unit. 


2. Testing of all components bypassed from the pre- 
programmed weekly test shall be in accordance 
with this code. 


909.12.2 Wiring. Wiring shall be installed in accordance 
with the Electrical Code. 


909.12.3 Activation. Smoke control systems shall be acti- 
vated in accordance with this section. 


909.12.3.1 Pressurization, airflow or exhaust 
method. Mechanical smoke control systems using the 
pressurization, airflow or exhaust method shall have 
completely automatic control. 


909.12.3.2 Passive method. Passive smoke control 
systems actuated by approved spot-type detectors /isted 
for releasing service shall be permitted. 


909.12.4 Automatic control. Where completely auto- 
matic control is required or used, the automatic-control 
sequences shall be initiated from an appropriately zoned 
automatic sprinkler system complying with Section 
903.3.1.1, manual controls provided with ready access for 
the fire department and any smoke detectors required by 
engineering analysis. 


both. 


909.11.2 Power sources and power surges. Elements of 
the smoke control system relying on volatile memories or 
the like shall be supplied with uninterruptable power 
sources of sufficient duration to span 15-minute primary 
power interruption. Elements of the smoke control system 
susceptible to power surges shall be suitably protected by 
conditioners, suppressors or other approved means. 


909.13 Control air tubing. Control air tubing shall be of 
sufficient size to meet the required response times. Tubing 
shall be flushed clean and dry prior to final connections and 
shall be adequately supported and protected from damage. 
Tubing passing through concrete or masonry shall be sleeved 
and protected from abrasion and electrolytic action. 


909.13.1 Materials. Control-air tubing shall be hard- 
drawn copper, Type L, ACR in accordance with ASTM 


909.12 Detection and control systems. Fire detection 
systems providing control input or output signals to mechani- 
cal smoke control systems or elements thereof shall comply 
with the requirements of Section 907. Such systems shall be 


2022 OREGON STRUCTURAL SPECIALTY CODE 


B42, ASTM B43, ASTM B68/B68M, ASTM B88, ASTM 
B251 and ASTM B280. Fittings shall be wrought copper 
or brass, solder type in accordance with ASME B16.18 or 
ASME B16.22. Changes in direction shall be made with 
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appropriate tool bends. Brass compression-type fittings 
shall be used at final connection to devices; other joints 
shall be brazed using а BCuP-5 brazing alloy with solidus 
above 1,100°F (593°C) and liquids below 1,500°F 
(816°C). Brazing flux shall be used on copper-to-brass 
joints only, 


Exception: Nonmetallic tubing used within control 
panels and at the final connection to devices provided 
that all of the following conditions are met: 


1. Tubing shall comply with the requirements of 
Section 602.2.1.3 of the Mechanical Code. 


2. Tubing and connected devices shall be com- 
pletely enclosed within a galvanized or paint- 
grade steel enclosure having a minimum thick- 
ness of 0.0296 inch (0.7534 mm) (No. 22 gage). 
Entry to the enclosure shall be by copper tubing 
with a protective grommet of neoprene or Teflon 
or by suitable brass compression to male barbed 
adapter. 


3. Tubing shall be identified by appropriately docu- 
mented coding. 


4. Tubing shall be neatly tied and supported within 
the enclosure. Tubing bridging cabinets and 
doors or moveable devices shall be of sufficient 
length to avoid tension and excessive stress. Tub- 
ing shall be protected against abrasion. Tubing 
connected to devices on doors shall be fastened 
along hinges. 


909.13.2 Isolation from other functions. Control tubing 
serving other than smoke control functions shall be 
isolated by automatic isolation valves or shall be an inde- 
pendent system. 


909.13.3 Testing. Control air tubing shall be tested at 
three times the operating pressure for not less than 30 
minutes without any noticeable loss in gauge pressure 
prior to final connection to devices. 


909.14 Marking and identification. The detection and 
control systems shall be clearly marked at all junctions, 
accesses and terminations. 


909.15 Control diagrams. Control diagrams showing all 
devices in the system and identifying their location and func- 
tion shall be maintained current in the fire command center in 
a format and manner approved. 


909.16 Fire fighter’s smoke control panel. A fire fighter’s 
smoke control panel for fire department emergency response 
purposes only shall be provided and shall include manual 
control or override of automatic control for mechanical 
smoke control systems. The panel shall be located in a fire 
command center complying with Section 911 in high-rise 
buildings or buildings with smoke-protected assembly seat- 
ing. In all other buildings, the fire fighter’s smoke control 
panel shall be installed in an approved location adjacent to 
the fire alarm control panel. The fire fighter’s smoke control 
panel shall comply with Sections 909.16.1 through 909.16.3. 


909.16.1 Smoke control systems. Fans within the build- 
ing shall be shown on the fire fighter’s control panel. A 
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clear indication of the direction of airflow and the relation- 
ship of components shall be displayed. Status indicators 
shall be provided for all smoke control equipment, annun- 
ciated by fan and zone, and by pilot-lamp-type indicators 
as follows: 


1. Fans, dampers and other operating equipment in 
their normal status—WHITE. 


2. Fans, dampers and other operating equipment in 
their off or closed status—RED. 


3. Fans, dampers and other operating equipment in 
their on or open status—GREEN. 


4. Fans, dampers and other operating equipment in a 
fault status—YELLOW/AMBER. 


909.16.2 Smoke control panel. The fire fighter's control 
panel shall provide control capability over the complete 
smoke control system equipment within the building as 
follows: 


1. ON-AUTO-OFF control over each individual piece 
of operating smoke control equipment that can be 
controlled from other sources within the building. 
This includes stairway pressurization fans; smoke 
exhaust fans; supply, return and exhaust fans; eleva- 
tor shaft fans and other operating equipment used or 
intended for smoke control purposes. 


2. OPEN-AUTO-CLOSE control over individual 
dampers relating to smoke control and that are con- 
trolled from other sources within the building. 


3. ON-OFF or OPEN-CLOSE control over smoke con- 
trol and other critical equipment associated with a 
fire or smoke emergency and that can only be con- 
trolled from the fire fighter’s control panel. 


Exceptions: 


1. Complex systems, where approved, where the 
controls and indicators are combined to control 
and indicate all elements of a single smoke zone 
as a unit. 


2. Complex systems, where approved, where the 
control is accomplished by computer interface 
using approved, plain English commands. 


909.16.3 Control action and priorities. The fire-fighter's 
control panel actions shall be as follows: 


1. ON-OFF and OPEN-CLOSE control actions shall 
have the highest priority of any control point within 
the building. Once issued from the fire fighter's con- 
trol panel, automatic or manual control from any 
other control point within the building shall not con- 
tradict the control action. Where automatic means 
are provided to interrupt normal, nonemergency 
equipment operation or produce a specific result to 
safeguard the building or equipment including, but 
not limited to, duct freezestats, duct smoke detec- 
tors, high-temperature cutouts, temperature-actuated 
linkage and similar devices, such means shall be 
capable of being overridden by the fire fighter's 
control panel. The last control action as indicated by 
each fire fighter's control panel switch position shall 
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prevail. Control actions shall not require the smoke 
control system to assume more than one configura- 
tion at any one time. 


Exception: Power disconnects required by the 
Electrical Code. 


2. Only the AUTO position of each three-position fire- 
fighter’s control panel switch shall allow automatic 
or manual control action from other control points 
within the building. The AUTO position shall be the 
NORMAL, nonemergency, building control posi- 
tion. Where a fire fighter’s control panel is in the 
AUTO position, the actual status of the device (on, 
off, open, closed) shall continue to be indicated by 
the status indicator described in Section 909.16.1. 
Where directed by an automatic signal to assume an 
emergency condition, the NORMAL position shall 
become the emergency condition for that device or 
group of devices within the zone. Control actions 
shall not require the smoke control system to assume 
more than one configuration at any one time. 


909.17 System response time. Smoke-control system acti- 
vation shall be initiated immediately after receipt of an 
appropriate automatic or manual activation command. 
Smoke control systems shall activate individual components 
(such as dampers and fans) in the sequence necessary to 
prevent physical damage to the fans, dampers, ducts and 
other equipment. For purposes of smoke control, the fire 
fighter’s control panel response time shall be the same for 
automatic or manual smoke control action initiated from 
any other building control point. The total response time, 
including that necessary for detection, shutdown of operat- 
ing equipment and smoke control system startup, shall 
allow for full operational mode to be achieved before the 
conditions in the space exceed the design smoke condition. 
Upon receipt of an alarm condition at the fire alarm control 
panel, fans, dampers and automatic doors shall have 
achieved their proper operating state and the final status 
shall be indicated at the smoke control panel within 90 
seconds. The system response time for each component and 
their sequential relationships shall be detailed in the 
required rational analysis and verification of their installed 
condition reported in the required final report. 


909.18 Acceptance testing. Devices, equipment, compo- 
nents and sequences shall be individually tested. These tests, 
in addition to those required by other provisions of this code, 
shall consist of determination of function, sequence and, 
where applicable, capacity of their installed condition. 


909.18.1 Detection devices. Smoke or fire detectors that 
are a part of a smoke control system shall be tested in 
accordance with Chapter 9 in their installed condition. 
Where applicable, this testing shall include verification of 
airflow in both minimum and maximum conditions. 


909.18.2 Ducts. Ducts that are part of a smoke control 
system shall be traversed using generally accepted prac- 
tices to determine actual air quantities. 


909.18.3 Dampers. Dampers shall be tested for function 
in their installed condition. 
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909.18.4 Inlets and outlets. Inlets and outlets shall be 
read using generally accepted practices to determine air 
quantities. 


909.18.5 Fans. Fans shall be examined for correct rota- 
tion. Measurements of voltage, amperage, revolutions per 
minute (rpm) and belt tension shall be made. 


909.18.6 Smoke barriers. Measurements using inclined 
manometers or other approved calibrated measuring 
devices shall be made of the pressure differences across 
smoke barriers. Such measurements shall be conducted 
for each possible smoke control condition. 


909.18.7 Controls. Each smoke zone equipped with an 
automatic-initiation device shall be put into operation by 
the actuation of one such device. Each additional device 
within the zone shall be verified to cause the same 
sequence without requiring the operation of fan motors in 
order to prevent damage. Control sequences shall be veri- 
fied throughout the system, including verification of 
override from the fire fighter’s control panel and simula- 
tion of standby power conditions. 


909.18.8 Testing for smoke control. Smoke control 
systems shall be tested by a special inspector in accor- 
dance with Section 1705.19. 


909.18.8.1 Scope of testing. Testing shall be conducted 
in accordance with the following: 


1. During erection of ductwork and prior to conceal- 
ment for the purposes of leakage testing and 
recording of device location. 


2. Prior to occupancy and after sufficient comple- 
tion for the purposes of pressure-difference test- 
ing, flow measurements, and detection and 
control verification. 


909.18.8.2 Qualifications. Approved agencies for 
smoke control testing shall have expertise in fire 
protection engineering, mechanical engineering and 
certification as air balancers. 


909.18.8.3 Reports. A complete report of testing shall 
be prepared by the approved agency. The report shall 
include identification of all devices by manufacturer, 
nameplate data, design values, measured values and 
identification tag or mark. The report shall be reviewed 
by the responsible registered design professional and, 
when satisfied that the design intent has been achieved, 
the responsible registered design professional shall 
sign, seal and date the report. 


909.18.8.3.1 Report filing. A copy of the final report 
shall be maintained in an approved location at the 
building. 


909.18.9 Identification and documentation. Charts, 
drawings and other documents identifying and locating 
each component of the smoke control system, and describ- 
ing its proper function and maintenance requirements, 
shall be maintained on file at the building as an attachment 
to the report required by Section 909.18.8.3. Devices shall 
have an approved identifying tag or mark on them consis- 
tent with the other required documentation and shall be 
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dated indicating the last time they were successfully tested 
and by whom. 


909.19 Reserved. 


909.20 Smokeproof enclosures. Where required by Section 
1023.12, a smokeproof enclosure shall be constructed in 
accordance with this section. A smokeproof enclosure shall 
consist of an interior exit stairway or ramp that is enclosed in 
accordance with the applicable provisions of Section 1023 
and an open exterior balcony, ventilated vestibule or pressur- 
ized stair and pressurized entrance vestibule meeting the 
requirements of this section. Where access to the roof is 
required by this code, such access shall be from the smoke- 
proof enclosure where a smokeproof enclosure is required. 


909.20.1 Access. Access to the stairway or ramp shall be 
by way of a vestibule or an open exterior balcony. The 
minimum dimension of the vestibule shall be not less than 
the required width of the corridor leading to the vestibule 
but shall not have a width of less than 44 inches (1118 
mm) and shall not have a length of less than 72 inches 
(1829 mm) in the direction of egress travel. 


909.20.2 Construction. The smokeproof enclosure shall 
be separated from the remainder of the building by not less 
than 2-hour fire barriers constructed in accordance with 
Section 707 or horizontal assemblies constructed in accor- 
dance with Section 711, or both. Openings are not 
permitted other than the required means of egress doors. 
The vestibule shall be separated from the stairway or ramp 
by not less than 2-hour fire barriers constructed in accor- 
dance with Section 707 or horizontal assemblies 
constructed in accordance with Section 711, or both. The 
open exterior balcony shall be constructed in accordance 
with the fire-resistance rating requirements for floor 
assemblies, 


909.20.2.1 Door closers. Doors in a smokeproof enclo- 
sure shall be self- or automatic closing by actuation of a 
smoke detector in accordance with Section 716.2.6.6 
and shall be installed at the floor-side entrance to the 
smokeproof enclosure. The actuation of the smoke 
detector on any door shall activate the closing devices 
on all doors in the smokeproof enclosure at all levels. 
Smoke detectors shall be installed in accordance with 
Section 907.3. 


909.20.3 Natural ventilation alternative. The provisions 
of Sections 909.20.3.1 through 909.20.3.3 shall apply to 
ventilation of smokeproof enclosures by natural means. 


909.20.3.1 Balcony doors. Where access to the stair- 
way or ramp is by way of an open exterior balcony, the 
door assembly into the enclosure shall be a fire door 
assembly in accordance with Section 716. 


909.20.3.2 Vestibule doors. Where access to the stair- 
way or ramp is by way of a vestibule, the door 
assembly into the vestibule shall be a fire door assem- 
bly complying with Section 716. The door assembly 
from the vestibule to the stairway shall have not less 
than a 20-minute fire protection rating complying with 
Section 716. 
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909.20.3.3 Vestibule ventilation. Each vestibule shall 
һауе a minimum net area of 16 square feet (1.5 т?) of 
opening in a wall facing an outer court, yard or public 
way that is not less than 20 feet (6096 mm) in width. 


909.20.4 Mechanical ventilation alternative. The provi- 
sions of Sections 909.20.4.1 through 909.20.4.4 shall 
apply to ventilation of smokeproof enclosures by mechani- 
cal means. 


909.20.4.1 Vestibule doors. The door assembly from 
the building into the vestibule shall be a fire door 
assembly complying with Section 716.2.2.1. The door 
assembly from the vestibule to the stairway or ramp 
shall not have less than a 20-minute fire protection 
rating and shall meet the requirements for a smoke 
door assembly in accordance with Section 716.2.2.1. 
The door shall be installed in accordance with NFPA 
105. 


909.20.4.2 Vestibule ventilation. The vestibule shall 
be supplied with not less than one air change per 
minute and the exhaust shall be not less than 150 
percent of supply. Supply air shall enter and exhaust air 
shall discharge from the vestibule through separate, 
tightly constructed ducts used only for that purpose. 
Supply air shall enter the vestibule within 6 inches (152 
mm) of the floor level. The top of the exhaust register 
shall be located at the top of the smoke trap but not 
more than 6 inches (152 mm) down from the top of the 
trap, and shall be entirely within the smoke trap area. 
Doors in the open position shall not obstruct duct open- 
ings. Duct openings with controlling dampers are 
permitted where necessary to meet the design require- 
ments, but dampers are not otherwise required. 


909.20.4.2.1 Engineered ventilation system. Where 
a specially engineered system is used, the system 
shall exhaust a quantity of air equal to not less than 
90 air changes per hour from any vestibule in emer- 
gency operation mode and shall be sized to handle 
three vestibules simultaneously. Smoke detectors 
shall be located at the floor-side entrance to each 
vestibule and shall activate the system for the 
affected vestibule. Smoke detectors shall be installed 
in accordance with Section 907.3. 


909.20.4.3 Smoke trap. The vestibule ceiling shall be 
not less than 20 inches (508 mm) higher than the door 
opening into the vestibule to serve as a smoke and heat 
trap and to provide an upward-moving air column. The 
height shall not be decreased unless approved and justi- 
fied by design and test. 


909.20.4.4 Stairway or ramp shaft air movement 
system. The stairway or ramp shaft shall be provided 
with a dampered relief opening and supplied with suffi- 
cient air to maintain a minimum positive pressure of 
0.10 inch of water (25 Pa) in the shaft relative to the 
vestibule with all doors closed. 


909.20.5 Stairway and ramp pressurization alternative. 
Where the building is equipped throughout with an auto- 
matic sprinkler system in accordance with Section 
903.3.1.1, the vestibule is not required, provided that each 
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interior exit stairway or ramp is pressurized to not less 
than 0.10 inch of water (25 Pa) and not more than 0.35 
inches of water (87 Pa) in the shaft relative to the building 
measured with all interior exit stairway and ramp doors 
closed under maximum anticipated conditions of stack 
effect and wind effect. 


909.20.6 Pressurized stair and vestibule alternative. 
The provisions of Sections 909.20.6.1 through 909.20.6.3 
shall apply to smokeproof enclosures using a pressurized 
stair and pressurized entrance vestibule. 


909.20.6.1 Vestibule doors. The door assembly from 
the building into the vestibule shall be a fire door 
assembly complying with Section 716.2.2.1. The door 
assembly from the vestibule to the stairway shall have 
not less than a 20-minute fire protection rating and 
meet the requirements for a smoke door assembly in 
accordance with Section 716.2.2.1. The door shall be 
installed in accordance with NFPA 105. 


909.20.6.2 Pressure difference. The stair enclosure 
shall be pressurized to not less than 0.05 inch of water 
gage (12.44 Pa) positive pressure relative to the vesti- 
bule with all stairway doors closed under the maximum 
anticipated stack pressures. The vestibule, with doors 
closed, shall have not less than 0.05 inch of water gage 
(12.44 Pa) positive pressure relative to the fire floor. 
The pressure difference across doors shall not exceed 
30 pounds (133-N) maximum force to begin opening 
the door. 


909.20.6.3 Dampered relief opening. A controlled 
relief vent having the capacity to discharge not less 
than 2,500 cubic feet per minute (1180 L/s) of air at the 
design pressure difference shall be located in the upper 
portion of the pressurized exit enclosure. 


909.20.7 Ventilating equipment. The activation of venti- 
lating equipment required by the alternatives in Sections 
909.20.4, 909.20.5 and 909.20.6 shall be by smoke detec- 
tors installed at each floor level at an approved location at 
the entrance to the smokeproof enclosure. When the clos- 
ing device for the stairway and ramp shaft and vestibule 
doors is activated by smoke detection or power failure, the 
mechanical equipment shall activate and operate at the 
required performance levels. Smoke detectors shall be 
installed in accordance with Section 907.3. 


909.20.7.1 Ventilation systems. Smokeproof enclosure 
ventilation systems shall be independent of other build- 
ing ventilation systems. The equipment, control wiring, 
power wiring and ductwork shall comply with one of 
the following: 


1. Equipment, control wiring, power wiring and 
ductwork shall be located exterior to the building 
and directly connected to the smokeproof enclo- 
sure or connected to the smokeproof enclosure by 
ductwork enclosed by not less than 2-hour fire 
barriers constructed in accordance with Section 
707 or horizontal assemblies constructed in 
accordance with Section 711, or both. 
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2. Equipment, control wiring, power wiring and 
ductwork shall be located within the smokeproof 
enclosure with intake or exhaust directly from 
and to the outside or through ductwork enclosed 
by not less than 2-hour fire barriers constructed 
in accordance with Section 707 or horizontal 
assemblies constructed in accordance with Sec- 
tion 711, or both. 


3. Equipment, control wiring, power wiring and 
ductwork shall be located within the building if 
separated from the remainder of the building, 
including other mechanical equipment, by not 
less than 2-hour fire barriers constructed in 
accordance with Section 707 or horizontal 
assemblies constructed in accordance with Sec- 
tion 711, or both. 


Exception: Control wiring and power wiring located 
outside of a 2-hour fire barrier construction shall be 
installed and protected in accordance with the Е/ес- 
trical Code and provide a fire-resistance rating of not 
less than 2 hours. 


909.20.7.2 Standby power. Mechanical vestibule and 
stairway and ramp shaft ventilation systems and auto- 
matic fire detection systems shall be provided with 
standby power in accordance with Section 2702. 


909.20.7.3 Acceptance and testing. Before the 
mechanical equipment is approved, the system shall be 
tested in the presence of the building official to confirm 
that the system is operating in compliance with these 
requirements. 


909.21 Elevator hoistway pressurization alternative. 
Where elevator hoistway pressurization is provided in lieu of 
required enclosed elevator lobbies, the pressurization system 
shall comply with Sections 909.21.1 through 909.21.11. 


909.21.1 Pressurization requirements. Elevator hoist- 
ways shall be pressurized to maintain a minimum positive 
pressure of 0.10 inch of water (25 Pa) and a maximum 
positive pressure of 0.25 inch of water (67 Pa) with respect 
to adjacent occupied space on all floors. This pressure 
shall be measured at the midpoint of each hoistway door, 
with all elevator cars at the floor of recall and all hoistway 
doors on the floor of recall open and all other hoistway 
doors closed. The pressure differentials shall be measured 
between the hoistway and the adjacent elevator landing. 
The opening and closing of hoistway doors at each level 
must be demonstrated during this test. The supply air 
intake shall be from an outside, uncontaminated source 
located a minimum distance of 20 feet (6096 mm) from 
any air exhaust system or outlet. 


Exceptions: 


1. On floors containing only Group R occupancies, 
the pressure differential is permitted to be mea- 
sured between the hoistway and a dwelling unit 
or sleeping unit. 


2. Where an elevator opens into a lobby enclosed in 
accordance with Section 3007.6 or 3008.6, the 
pressure differential is permitted to be measured 
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between the hoistway and the space immediately 
outside the door(s) from the floor to the enclosed 
lobby. 


3. The pressure differential is permitted to be mea- 
sured relative to the outdoor atmosphere on floors 
other than the following: 


3.1. The fire floor. 


3.2. The two floors immediately below the 
fire floor. 


3.3. The floor immediately above the fire 
floor. 


4. The minimum positive pressure of 0.10 inch of 
water (25 Pa) and a maximum positive pressure 
of 0.25 inch of water (67 Pa) with respect to 
occupied floors are not required at the floor of 
recall with the doors open. 


909.21.1.1 Use of ventilation systems. Ventilation 
systems, other than hoistway supply air systems, are 
permitted to be used to exhaust air from adjacent spaces 
on the fire floor, two floors immediately below and one 
floor immediately above the fire floor to the building’s 
exterior where necessary to maintain positive pressure 
relationships as required in Section 909.21.1 during 
operation of the elevator shaft pressurization system. 


909.21.2 Rational analysis. A rational analysis comply- 
ing with Section 909.4 shall be submitted with the 
construction documents. 


909.21.3 Ducts for system. Any duct system that is part of 
the pressurization system shall be protected with the same 
fire-resistance rating as required for the elevator shaft 
enclosure. 


909.21.4 Fan system. The fan system provided for the 
pressurization system shall be as required by Sections 
909.21.4.1 through 909.21.4.4. 


909.21.4.1 Fire resistance. Where located within the 
building, the fan system that provides the pressurization 
shall be protected with the same fire-resistance rating 
required for the elevator shaft enclosure. 


909.21.4.2 Smoke detection. The fan system shall be 
equipped with a smoke detector that will automatically 
shut down the fan system when smoke is detected 
within the system. 


909.21.4.3 Separate systems. A separate fan system 
shall be used for each elevator hoistway. 


909.21.4.4 Fan capacity. The supply fan shall be either 
adjustable with a capacity of not less than 1,000 cubic 
feet per minute (0.4719 m?/s) per door, or that specified 
by a registered design professional to meet the require- 
ments of a designed pressurization system. 


909.21.5 Standby power. The pressurization system shall 
be provided with standby power in accordance with 
Section 2702. 


909.21.6 Activation of pressurization system. The eleva- 
tor pressurization system shall be activated upon 
activation of either the building fire alarm system or the 
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elevator lobby smoke detectors. Where both a building fire 
alarm system and elevator lobby smoke detectors are pres- 
ent, each shall be independently capable of activating the 
pressurization system. 


909.21.7 Testing. Testing for performance shall be 
required in accordance with Section 909.18.8. 


909.21.8 Marking and identification. Detection and 
control systems shall be marked in accordance with 
Section 909.14. 


909.21.9 Control diagrams. Control diagrams shall be 
provided in accordance with Section 909.15. 


909.21.10 Control panel. A control panel complying with 
Section 909.16 shall be provided. 


909.21.11 System response time. Hoistway pressuriza- 
tion systems shall comply with the requirements for smoke 
control system response time in Section 909.17. 


SECTION 910 
SMOKE AND HEAT REMOVAL 


910.1 General. Where required by this code, smoke and heat 
vents or mechanical smoke removal systems shall conform to 
the requirements of this section. 


910.2 Where required. Smoke and heat vents or a mechani- 
cal smoke removal system shall be installed as required by 
Sections 910.2.1 and 910.2.2. 


Exceptions: 


1. Frozen food warehouses used solely for storage of 
Class I and П commodities where protected by an 
approved automatic sprinkler system. 


2. Smoke and heat removal shall not be required in 
areas of buildings equipped with early suppression 
fast-response (ESFR) sprinklers. 


3. Smoke and heat removal shall not be required in 
areas of buildings equipped with control mode spe- 
cial application sprinklers with a response time 
index of 50 (m x s)'? or less that are listed to control 
a fire in stored commodities with 12 or fewer sprin- 
klers. 


910.2.1 Group F-1 or S-1. Smoke and heat vents installed 
in accordance with Section 910.3 or a mechanical smoke 
removal system installed in accordance with Section 910.4 
shall be installed in buildings and portions thereof used as 
a Group F-1 or S-1 occupancy having more than 50,000 
square feet (4645 m?) of undivided area. In occupied 
portions of a building equipped throughout with an auto- 
matic sprinkler system in accordance with Section 
903.3.1.1 where the upper surface of the story is not a roof 
assembly, a mechanical smoke removal system in accor- 
dance with Section 910.4 shall be installed. 


Exception: Group S-1 aircraft repair hangars. 


910.2.2 High-piled combustible storage. Smoke and heat 
removal required by this code for buildings and portions 
thereof containing high-piled combustible storage shall be 
installed in accordance with Section 910.3 in unsprin- 
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klered buildings. In buildings and portions thereof 

( } containing high-piled combustible storage equipped 
throughout with an automatic sprinkler system in accor- 
dance with Section 903.3.1.1, a smoke and heat removal 
system shall be installed in accordance with Section 910.3 
ог 910.4. In occupied portions of a building equipped 
throughout with an automatic sprinkler system in accor- 
dance with Section 903.3.1.1, where the upper surface of 
the story is not a roof assembly, a mechanical smoke 
removal system in accordance with Section 910.4 shall be 
installed. 


910.3 Smoke and heat vents. The design and installation of 
smoke and heat vents shall be in accordance with Sections 
910.3.1 through 910.3.3. 


910.3.1 Listing and labeling. Smoke and heat vents shall 
be /isted and labeled to indicate compliance with UL 793 
or FM 4430. 


910.3.2 Smoke and heat vent locations. Smoke and heat 
vents shall be located 20 feet (6096 mm) or more from 
adjacent /ot lines and fire walls and 10 feet (3048 mm) or 
more from fire barriers. Vents shall be uniformly located 
within the roof in the areas of the building where the vents 
are required to be installed by Section 910.2 with consid- 
eration given to roof pitch, sprinkler location and 
structural members. 


910.3.3 Smoke and heat vents area. The required aggre- 
gate area of smoke and heat vents shall be calculated as 
follows: 


For buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1: 
Ayr = V/9000 (Equation 9-3) 
where: 
Apr = The required aggregate vent area (ft^). 


Г =Volume (f) of the area that requires smoke 
removal. 


For unsprinklered buildings: 
Aya = Ард50 (Equation 9-4) 
where: 
Аук = The required aggregate vent area (ft^). 
Ар The area of the floor in the area that requires smoke 
removal. 
910.3.4 Vent operation. Smoke and heat vents shall be 
capable of being operated by approved automatic and 
manual means. 
910.3.5 Fusible link temperature rating. Where vents 
are installed in areas provided with automatic fire sprin- 
klers and the vents operate by fusible link, the fusible link 
shall have a temperature rating of 360°F (182?C). 
910.4 Mechanical smoke removal systems. Mechanical 
smoke removal systems shall be designed and installed in 
( ) accordance with Sections 910.4.1 through 910.4.7. 
910.4.1 Automatic sprinklers required. The building 


shall be equipped throughout with an approved automatic 
sprinkler system in accordance with Section 903.3.1.1. 
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910.4.2 Exhaust fan construction. Exhaust fans that are 
part of a mechanical smoke removal system shall be rated 
for operation at 221?F (105?C). Exhaust fan motors shall 
be located outside of the exhaust fan air stream. 


910.4.3 System design criteria. The mechanical smoke 
removal system shall be sized to exhaust the building at a 
minimum rate of two air changes per hour based on the 
volume of the building or portion thereof without contents. 
The capacity of each exhaust fan shall not exceed 30,000 
cubic feet per minute (14.2 m/s). 


910.4.3.1 Makeup air. Makeup air openings shall be 
provided within 6 feet (1829 mm) of the floor level. 
Operation of makeup air openings shall be manual or 
automatic. The minimum gross area of makeup air 
inlets shall be 8 square feet per 1,000 cubic feet per 
minute (0.74 m? per 0.4719 m/s) of smoke exhaust. 


910.4.4 Activation. The mechanical smoke removal 
system shall be activated by manual controls only. 


910.4.5 Manual control location. Manual controls shall 
be located where they are able to be accessed by the fire 
service from an exterior door of the building and separated 
from the remainder of the building by not less than 1-hour 
fire barriers constructed in accordance with Section 707 
or horizontal assemblies constructed in accordance with 
Section 711, or both. 


910.4.6 Control wiring. Wiring for operation and control 
of mechanical smoke removal systems shall be connected 
ahead of the main disconnect in accordance with Section 
701.12E of the Electrical Code and be protected against 
interior fire exposure to temperatures in excess of 1,000?F 
(538°C) for a period of not less than 15 minutes. 


910.4.7 Controls. Where building air-handling and 
mechanical smoke removal systems are combined or 
where independent building air-handling systems are 
provided, fans shall automatically shut down in accor- 
dance with the Mechanical Code. The manual controls 
provided for the smoke removal system shall have the 
capability to override the automatic shutdown of fans that 
are part of the smoke removal system. 


SECTION 911 
FIRE COMMAND CENTER 


911.1 General. Where required by other sections of this 
code, in buildings classified as high-rise buildings by this 
code and in all F-1 and S-1 occupancies with a building foot- 
print of over 500,000 square feet (46 452 m?), a fire command 
center for fire department operations shall be provided and 
shall comply with Sections 911.1.1 through 911.1.7. 


911.1.1 Location and access. The location and access to 
the fire command center shall be approved by the building 
official in consultation with the fire official. 


911.1.2 Separation. The fire command center shall be 
separated from the remainder of the building by not less 
than a 1-hour fire barrier constructed in accordance with 
Section 707 or horizontal assembly constructed in accor- 
dance with Section 711, or both. 
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911.1.3 Size. The fire command center shall be not less 
than 0.015 percent of the total building area of the facility 
served or 200 square feet (19 п?) in area, whichever is 
greater, with a minimum dimension of 0.7 times the 
square root of the room area or 10 feet (3048 mm), which- 
ever is greater. Where a fire command center is required 
for Group F-1 and S-1 occupancies with a building foot- 
print greater than 500,000 square feet (46 452 m?) in area, 
the fire command center shall have a minimum size of 96 
square feet (9 т?) with a minimum dimension of 8 feet 
(2348 mm) where approved. 


911.1.4 Layout approval. A layout of the fire command 
center and all features required by this section to be 
contained therein shall be submitted for approval prior to 
installation. 


911.1.5 Storage. Storage unrelated to operation of the fire 
command center shall be prohibited. 


911.1.6 Required features. The fire command center 
shall comply with NFPA 72 and shall contain all of the 
following features: 


1. The emergency voice/alarm communication sys- 
tem control unit. 


2. The fire department communications system. 
Fire detection and alarm system annunciator. 


. Annunciator unit visually indicating the location 
of the elevators and whether they are operational. 


5. Status indicators and controls for air distribution 
systems. 


6. The fire fighter’s control panel required by Section 
909.16 for smoke control systems installed in the 
building. 

7. Controls for unlocking interior exit stairway doors 
simultaneously. 


8. Sprinkler valve and waterflow detector display 
panels. 


9. Emergency and standby power status indicators. 


10. A telephone for fire department use with con- 
trolled access to the public telephone system. 


11. Fire pump status indicators. 


12. Schematic building plans indicating the typical 
floor plan and detailing the building core, means 
of egress, fire protection systems, fire fighter air 
replenishment system, fire-fighting equipment and 
fire department access and the location of fire 
walls, fire barriers, fire partitions, smoke barriers 
and smoke partitions. 


~ о 


13. Ап approved Building Information Card that соп- 
tains, but is not limited to, the following informa- 
tion: 

13.1. General building information that 
includes: property name, address, the 
number of floors in the building above and 
below grade, use and occupancy classifi- 
cation (for mixed uses, identify the 
different types of occupancies on each 


17. 


18. 


floor), and the estimated building popula- 
tion during the day, night and weekend. 


13.2. Building emergency contact information 
that includes: a list of the building's emer- 
gency contacts including but not limited to 
building manager and building engineer 
and their respective work phone number, 
cell phone number, e-mail address. 


13.3. Building construction information that 
includes: the type of building construction 
including but not limited to floors, walls, 
columns, and roof assembly. 


13.4. Exit access and exit stairway information 
that includes: number of exit access and 
exit stairways in the building, each exit 
access and exit stairway designation and 
floors served, location where each exit 
access and exit stairway discharges, inte- 
rior exit stairways that are pressurized, 
exit stairways provided with emergency 
lighting, each exit stairway that allows 
reentry, exit stairways providing roof 
access; elevator information that includes: 
number of elevator banks, elevator bank 
designation, elevator car numbers and 
respective floors that they serve; location 
of elevator machine rooms, control rooms 
and control spaces; location of sky lobby, 
location of freight elevator banks. 


13.5. Building services and system information 
that includes: location of mechanical 
rooms, location of building management 
system, location and capacity of all fuel oil 
tanks, location of emergency generator, 
location of natural gas service. 


13.6. Fire protection system information that 
includes: location of standpipes, location 
of fire pump room, location of fire depart- 
ment connections, floors protected by 
automatic sprinklers, location of different 
types of automatic sprinkler systems 
installed including, but not limited to, dry, 
wet and pre-action. 


13.7 Hazardous material information that 
includes: location of hazardous material, 
quantity of hazardous material. 

Work table. 


Generator supervision devices, manual start and 
transfer features. 


Public address system, where specifically required 
by other sections of this code. 


Elevator fire recall switch in accordance with 
ASME A17.1/CSA B44, 


Elevator emergency or standby power selector 
switch(es), where emergency or standby power is 
provided. 
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911.1.7 Fire command center identification. The fire 
command center shall be identified by a permanent easily 
visible sign reading “FIRE COMMAND CENTER" 
located on the door to the fire command center. 


SECTION 912 
FIRE DEPARTMENT CONNECTIONS 


Note: Consistent with the purpose and scope of application 
authorized in ORS 455.020, only the installation and construction 
standards for standpipe hose connections are adopted by the State 


of Oregon as part of the state building code. Standpipe hose 
connection locations shall be determined by the fire official. 


912.1 Installation. Fire department connections shall be 
installed in accordance with the NFPA standard applicable to 
the system design and shall comply with Sections 912.2 
through 912.6. 


912.2 Location. With respect to hydrants, driveways, build- 
ings and landscaping, fire department connections shall be so 
located that fire apparatus and hose connected to supply the 
system will not obstruct access to the buildings for other fire 
apparatus. The location of fire department connections shall 
be approved by the fire official. 


912.2.1 Visible location. Fire department connections 
shall be located on the street side of buildings or facing 
approved fire apparatus access roads, fully visible and 
recognizable from the street, fire apparatus access road or 
nearest point of fire department vehicle access or as other- 
wise approved by the fire official. 


912.3 Fire hose threads. Fire hose threads used in connec- 
tion with standpipe systems shall be approved and shall be 
compatible with fire department hose threads. 


912.4 Access. Immediate access to fire department connec- 
tions shall be maintained at all times and without obstruction 
by fences, bushes, trees, walls or any other fixed or moveable 
object. Access to fire department connections shall be 
approved by the fire official. 


Exception: Fences, where provided with an access gate 
equipped with a sign complying with the legend require- 
ments of this section and a means of emergency operation. 
The gate and the means of emergency operation shall be 
approved by the fire official and maintained operational at 
all times. 


912.4.1 Locking fire department connection caps. The 
fire official is authorized to require locking caps on fire 
department connections for water-based fire protection 
systems where the responding fire department carries 
appropriate key wrenches for removal. 


912.4.2 Clear space around connections. A working space 
of not less than 36 inches (914 mm) in width, 36 inches (914 
mm) in depth and 78 inches (1981 mm) in height shall be 
provided and maintained in front of and to the sides of wall- 
mounted fire department connections and around the circum- 
ference of free-standing fire department connections, except 
as otherwise required or approved by the fire official. 
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912.4.3 Physical protection. Where fire department 
connections are subject to impact by a motor vehicle, vehi- 
cle impact protection shall be provided in accordance with 
this code. 


912.4.4 Vehicle impact protection. Vehicle impact 
protection required by this code shall be provided by posts 
that comply with Section 912.4.4.1 or by other approved 
physical barriers that comply with Section 912.4.4.2. 


912.4.4.1 Posts. Guard posts shall comply with all of 
the following requirements: 


1, Constructed of steel not less than 4 inches (102 
mm) in diameter and concrete filled. 


2. Spaced not more than 4 feet (1219 mm) between 
posts on center. 


3. Set not less than 3 feet (914 mm) deep in a con- 
crete footing of not less than a 15-inch (381 mm) 
diameter. 


4. Set with the top of the posts not less than 3 feet 
(914 mm) above ground. 


5. Located not less than 3 feet (914 mm) from the 
protected object. 


912.4.4.2 Other barriers. Barriers, other than posts 
specified in Section 912.4.4.1, that are designed to 
resist, deflect or visually deter vehicular impact 
commensurate with an anticipated impact scenario 
shall be permitted where approved. 


912.5 Signs. A metal sign with raised letters not less than 1 
inch (25 mm) in size shall be mounted on all fire department 
connections serving automatic sprinklers, standpipes or fire 
pump connections. Such signs shall read: AUTOMATIC 
SPRINKLERS," *STANDPIPES," or *TEST CONNEC- 
TION," or a combination thereof as applicable. Where the 
fire department connection does not serve the entire building, 
a sign shall be provided indicating the portions of the build- 
ing served. 


[P] 912.6 Backflow protection. The potable water supply to 
automatic sprinkler and standpipe systems shall be protected 
against backflow as required by the Plumbing Code. 


SECTION 913 
FIRE PUMPS 


913.1 General. Where provided, fire pumps for fire protec- 
tion systems shall be installed in accordance with this section 
and NFPA 20. 


Exception: Pumps for automatic sprinkler systems 
installed in accordance with Section 903.3.1.3. 


913.2 Protection against interruption of service. The fire 
pump, driver and controller shall be protected in accordance 
with NFPA 20 against possible interruption of service 
through damage caused by explosion, fire, flood, earthquake, 
rodents, insects, windstorm, freezing, vandalism and other 
adverse conditions. 


913.2.1 Protection of fire pump rooms. Fire pumps shall 
be located in rooms that are separated from all other areas 
of the building by 2-hour fire barriers constructed in 
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accordance with Section 707 or 2-hour horizontal assem- 
blies constructed in accordance with Section 711, or both. 


Exceptions: 


1. In other than high-rise buildings, separation by 1- 
hour fire barriers constructed in accordance with 
Section 707 or 1-hour horizontal assemblies con- 
structed in accordance with Section 711, or both, 
shall be permitted in buildings equipped through- 
out with an automatic sprinkler system in accor- 
dance with Section 903.3.1.1 or 903.3.1.2. 


2. Separation is not required for fire pumps physi- 
cally separated in accordance with NFPA 20. 


913.2.2 Circuits supplying fire pumps. Cables used for 
survivability of circuits supplying fire pumps shall be 
installed and protected in accordance with the Electrical 
Code. Cables, or portions of cables, located within a fire 
pump room or generator room separated by fire-resis- 
tance-rated construction shall not require additional 
protection. 


913.3 Temperature of pump room. Suitable means shall be 
provided for maintaining the temperature of a pump room or 
pump house, where required, above 40°F (5?C). 


913.3.1 Engine manufacturer's recommendation. 
Temperature of the pump room, pump house or area where 
engines are installed shall never be less than the minimum 
recommended by the engine manufacturer. The engine 
manufacturer's recommendations for oil heaters shall be 
followed. 


913.4 Valve supervision. Where provided, the fire pump 
suction, discharge and bypass valves, and isolation valves on 
the backflow prevention device or assembly shall be super- 
vised open by one of the following methods: 


1. Central-station, proprietary or remote-station signaling 
service. 


2. Local signaling service that will cause the sounding of 
an audible signal at a constantly attended location. 


3. Locking valves open. 


4. Sealing of valves and approved weekly recorded 
inspection where valves are located within fenced 
enclosures under the control of the owner. 


913.4.1 Test outlet valve supervision. Fire pump test 
outlet valves shall be supervised in the closed position. 


913.5 Acceptance test. Acceptance testing shall be done in 
accordance with the requirements of NFPA 20. 


SECTION 914 
EMERGENCY RESPONDER SAFETY FEATURES 


914.1 Shaftway markings. Vertical shafts shall be identified 
as required by Sections 914.1.1 and 914.1.2. 


914.1.1 Exterior access to shaftways. Outside openings 
accessible to the fire department and that open directly on 
a hoistway or shaftway communicating between two or 
more floors in a building shall be plainly marked with the 


word “SHAFTWAY” in red letters not less than 6 inches 
(152 mm) high on a white background. Such warning 
signs shall be placed so as to be readily discernible from 
the outside of the building. 


914.1.2 Interior access to shaftways. Door or window 
openings to a hoistway or shaftway from the interior of the 
building shall be plainly marked with the word *SHAFT- 
WAY” in red letters not less than 6 inches (152 mm) high 
on a white background. Such warning signs shall be 
placed so as to be readily discernible. 


Exception: Markings shall not be required on shaft- 
way openings that are readily discernible as openings 
onto a shaftway by the construction or arrangement. 


914.2 Equipment room identification. Fire protection 
equipment shall be identified in an approved manner. Rooms 
containing controls for air-conditioning systems, sprinkler 
risers and valves or other fire detection, suppression or 
control elements shall be identified for the use of the fire 
department. Approved signs required to identify fire protec- 
tion equipment and equipment location shall be constructed 
of durable materials, permanently installed and readily 
visible. 


SECTION 915 
CARBON MONOXIDE DETECTION 


915.1 General. Carbon monoxide detection shall be installed 
in new buildings in accordance with Sections 915.1.1 through 
915.5. Carbon monoxide detection shall be installed in exist- 
ing buildings in accordance with Chapter 34. 


915.1.1 Where required. 


915.1.1.1 Group R. Carbon monoxide detection shall 
be provided in Group R occupancies in locations speci- 
fied in Section 915.2. 


915.1.1.2 Group I and E occupancies. Carbon 
monoxide detection shall be provided in Group I-1, I-2, 
and I-4 occupancies and in classrooms in Group E 
occupancies in the locations specified in Section 915.2 
where any of the conditions in Sections 915.1.2 through 
915.1.6 exist. 


915.1.2 Fuel-burning appliances and fuel-burning fire- 
places. Carbon monoxide detection shall be provided in 
sleeping units and classrooms that contain a fuel-burning 
appliance or a fuel-burning fireplace. 


915.1.3 Fuel burning, forced-air furnaces. Carbon 
monoxide detection shall be provided in s/eeping units and 
classrooms served by a fuel-burning, forced-air furnace. 


Exception: Carbon monoxide detection shall not be 
required in sleeping units and classrooms if a carbon 
monoxide detector is provided in the first room or area 
served by each main duct leaving the furnace, and the 
carbon monoxide alarm signals are automatically trans- 
mitted to an approved location. 


915.1.4 Fuel-burning appliances outside of sleeping 
units and classrooms. Carbon monoxide detection shall 
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be provided in sleeping units and classrooms located in 
W buildings that contain fuel-burning appliances or fuel- 
burning fireplaces. 


Exceptions: 
1. Carbon monoxide detection shall not be required 
> in sleeping units and classrooms without commu- 
nicating openings between the fuel-burning 
> appliance or fuel-burning fireplace and the s/eep- 


ing unit or classroom. 


2. Carbon monoxide detection shall not be required 
> in sleeping units and classrooms where a carbon 
monoxide detector is provided in one of the fol- 

lowing locations: 


2.1. In an approved location between the 

fuel-burning appliance or fuel-burning 

> fireplace and the sleeping unit or 
classroom. 


2.2. On the ceiling of the room containing 
the fuel-burning appliance or fuel-burn- 
ing fireplace. 


915.1.5 Private garages. Carbon monoxide detection 
> shall be provided in sleeping units and classrooms in 
buildings with attached private garages. 


Exceptions: 
1. Carbon monoxide detection shall not be required 
~ in sleeping units and classrooms without commu- 
«Я nicating openings between the private garage 
> and the s/eeping unit or classroom. 
2. Carbon monoxide detection shall not be required 
> in sleeping units and classrooms located more 


than one story above or below a private garage. 


3. Carbon monoxide detection shall not be required 
where the private garage connects to the building 
through an open-ended corridor. 


4. Where a carbon monoxide detector is provided in 
an approved location between openings to a pri- 
> vate garage and sleeping units or classrooms. 


915.1.6 Exempt garages. For determining compliance 
with Section 915.1.5, an open parking garage complying 
with Section 406.5 or an enclosed parking garage comply- 
ing with Section 406.6 shall not be considered a private 
garage. 


915.2 Locations. Where required by Section 915.1.1, carbon 
monoxide detection shall be installed in the locations speci- 
fied in Sections 915.2.1 through 915.2.3. 


915.2.1 Dwelling units. Carbon monoxide detection shall 
be installed in dwelling units in each bedroom or within 15 

| | feet (4572 mm) outside of each bedroom door. Where a 
fuel-burning appliance is located within a bedroom or its 
attached bathroom, carbon monoxide detection shall be 
installed within the bedroom. 


\ ) 915.2.2 Sleeping units. Carbon monoxide detection shall 
be installed in s/eeping units. 


Exception: Carbon monoxide detection shall be 
|| allowed to be installed outside and within 15 feet (4572 
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mm) of each separate sleeping area where the s/eeping 
unit or its attached bathroom does not contain a fuel- 
burning appliance and is not served by a forced air 
furnace. 


915.2.3 Group E occupancies. Carbon monoxide detec- 
tors shall be installed in classrooms in Group E 
occupancies. Carbon monoxide alarm signals shall be 
automatically transmitted to an on-site location that is 
staffed by school personnel. 


Exception: Carbon monoxide alarm signals shall not 
be required to be automatically transmitted to an on-site 
location that is staffed by school personnel in Group E 
occupancies with an occupant load of 30 or less. 


915.2.4 Three or more dwellings. In addition to the loca- 
tions required by Sections 915.2.1, carbon monoxide 
detection shall be installed in any enclosed common areas 
within buildings containing three or more dwelling units. 


915.3 Carbon monoxide detection. Carbon monoxide detec- 
tion required by Sections 915.1 through 915.2.3 shall be 
provided by carbon monoxide alarms complying with Section 
915.4 or carbon monoxide detection systems complying with 
Section 915.5. 


915.4 Carbon monoxide alarms. Carbon monoxide alarms 
shall comply with Sections 915.4.1 through 915.4.4. 


915.4.1 Power source. Carbon monoxide alarms shall be 
battery operated or may receive their primary power from 
the building wiring system. Plug-in devices securely 
fastened to the structure and installed in accordance with 
the manufacturer’s installation instructions are deemed to 
satisfy this requirement. Hardwired and plug-in carbon 
monoxide alarms shall be equipped with battery backup. 


915.4.2 Listings. Carbon monoxide alarms shall be listed 
in accordance with UL 2034. 


915.4.3 Locations. Carbon monoxide alarms shall only be 
installed in dwelling units and in sleeping units. They shall 
not be installed in locations where the code requires 
carbon monoxide detectors to be used. 


915.4.4 Combination alarms. Combination carbon 
monoxide/smoke alarms shall be an acceptable alternative 
to carbon monoxide alarms. Combination carbon monox- 
ide/smoke alarms shall be listed in accordance with UL 
217 and UL 2034. Smoke alarm features of combination 
smoke/carbon monoxide alarms shall be interconnected. 


915.5 Carbon monoxide detection systems. Carbon monox- 
ide detection systems shall be an acceptable alternative to 
carbon monoxide alarms and shall comply with Sections 
915.5.1 through 915.5.3. 


915.5.1 General. Carbon monoxide detection systems 
shall comply with NFPA 720. Carbon monoxide detectors 
shall be /isted in accordance with UL 2075. 


915.5.2 Locations. Carbon monoxide detectors shall be 
installed in the locations specified in Section 915.2. These 
locations supersede the locations specified in NFPA 720. 


915,5.3 Combination detectors. Combination carbon 
monoxide/smoke detectors installed in carbon monoxide 
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detection systems shall be an acceptable alternative to 
carbon monoxide detectors, provided that they are listed in 
accordance with UL 268 and UL 2075. 


SECTION 916 
GAS DETECTION SYSTEMS 


916.1 Gas detection systems. Gas detection systems 
required by this code shall comply with Sections 916.2 
through 916.11. 


916.2 Permits. Permits shall be required as set forth in this 
code. 


916.2.1 Construction documents. Documentation of the 
gas detection system design and equipment to be used that 
demonstrates compliance with the requirements of this 
code shall be provided with the application for permit. 


916.3 Equipment. Gas detection system equipment shall be 
designed for use with the gases being detected and shall be 
installed in accordance with manufacturer’s instructions. 


916.4 Power connections. Gas detection systems shall be 
permanently connected to the building electrical power 
supply or shall be permitted to be cord connected to an 
unswitched receptacle using an approved restraining means 
that secures the plug to the receptacle. 


916.5 Emergency and standby power. Standby or emer- 
gency power shall be provided or the gas detection system 
shall initiate a trouble signal at an approved location if the 
power supply is interrupted. 


916.6 Sensor locations. Sensors shall be installed in 
approved locations where leaking gases are expected to 
accumulate. 


916.7 Gas sampling. Gas sampling shall be performed 
continuously. Sample analysis shall be processed immedi- 
ately after sampling, except as follows: 


1. For HPM gases, sample analysis shall be performed at 
intervals not exceeding 30 minutes. 


2. For toxic gases that are not HPM, sample analysis shall 
be performed at intervals not exceeding 5 minutes in 
accordance with Section 447, 


3. Where a less frequent or delayed sampling interval is 
approved. 


916.8 System activation. A gas detection alarm shall be initi- 
ated where any sensor detects a concentration of gas 
exceeding the following thresholds: 


1. For flammable gases, a gas concentration exceeding 25 
percent of the lower flammability limit (LFL). 


2. For nonflammable gases, a gas concentration exceeding 
one-half of the IDLH, unless a different threshold is 
specified by the section of this code requiring a gas 
detection system. 


Upon activation of a gas detection alarm, alarm signals or 
other required responses shall be as specified by the section 
of this code requiring a gas detection system. Audible and 
visible alarm signals associated with a gas detection alarm 
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shall be distinct from fire alarm and carbon monoxide alarm 
signals. 


916.9 Signage. Signs shall be provided adjacent to gas detec- 
tion system alarm signaling devices that advise occupants of 
the nature of the signals and actions to take in response to the 
signal. 


916.10 Fire alarm system connections. Gas sensors and gas 
detection systems shall not be connected to fire alarm 
systems unless approved and connected in accordance with 
the fire alarm equipment manufacturer’s instructions. 


916.11 Inspection, testing and sensor calibration. Gas 
detection systems and sensors shall be inspected, tested and 
calibrated in accordance with Chapter 4. 


SECTION 917 
MASS NOTIFICATION SYSTEMS 


917.1 College and university campuses. Prior to construc- 
tion of a new building requiring a fire alarm system on a 
multiple-building college or university campus having a 
cumulative building occupant load of 1,000 or more, a mass 
notification risk analysis shall be conducted in accordance 
with NFPA 72. Where the risk analysis determines a need for 
mass notification, an approved mass notification system shall 
be provided in accordance with the findings of the risk 
analysis. 


SECTION 918 
EMERGENCY RESPONDER 
COMMUNICATION COVERAGE 


918.1 General. Where required by this section, construction 
components of in-building two-way emergency responder 
communication coverage shall be provided in all new build- 
ings that meet one of the following criteria: 


1. Any building with one or more basements or below- 
grade building levels. 


2. Any underground building. 
3. Any building more than five stories in height. 


4. Any building 50,000 square feet (4645 т?) in size or 
larger. 


For information about coverage requirements and acceptance 
testing regulated and enforced by the fire official, see Section 510 


of the Oregon Fire Code. 


918.1.1 Exceptions. A building meeting the criteria listed 
in Section 918.1 may be exempted from emergency 
responder communication coverage construction require- 
ments for the following reasons: 


1. Where permitted by the fire official and approved by 
the building official, a wired communication system 
in accordance with Section 907.2.13.2 shall be per- 
mitted to be installed or maintained in lieu of emer- 
gency responder communication coverage 
construction requirements. 
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2. Where recommended by the fire official and 
approved by the building official, construction 
requirements for an emergency responder communi- 
cation coverage system are not necessary for the 
specific building based on the fire official’s recom- 
mendation. 


3. Any building listed in Section 918.1 that, through 
performance testing as approved by the fire official, 
meets the communication coverage requirements of 
Section 510 of the Oregon Fire Code. 


918.1.2 Nonrequired systems. Any in-building, two-way 
emergency responder communication coverage system or 
portion thereof not required by this code shall be permitted 
to be installed for partial or complete coverage provided 
that such system meets the requirements of the state build- 
ing code. 


918.2 Technical requirements. Equipment required to pro- 
vide in-building, two-way emergency responder communica- 
tion coverage shall be listed in accordance with UL 2524. 


918.2 Emergency Responder Communication Coverage 
Checklist (ERCC), OSSC Form 918. A completed Emer- 
gency Responder Communication Coverage Checklist, OSSC 
Form 918, shall be submitted to the building official at the 
time of initial permit application. OSSC Form 918 is avail- 
able at Oregon.gov/bcd. 


Exception: Where portions of the construction documents 
demonstrating compliance with Section 918 are being 
deferred in accordance with Section 107.3.4.1, only Parts I 
and II of OSSC Form 918 are required to be completed 
and submitted to the building official at the time of initial 
permit application. 


918.3 Survivability. The following construction components 
shall be required as specified for the installation of emer- 
gency responder communication coverage systems: 


1. The backbone, antenna distribution, radiating, or any 
fiber-optic cables shall be rated as plenum cables. 


2. The backbone cables shall be connected to the antenna 
distribution, radiating, or copper cables using hybrid 
coupler devices of a value determined by the overall 
design 


3. Backbone cables shall comply with one of the follow- 
ing: 
3.1. Routed through an enclosure with a fire-resis- 
tance-rating of not less than 2 hours for build- 
ings four stories or more, and not less than 1 
hour for buildings less than four stories. Pene- 
trations shall comply with Section 714. Open- 
ings shall be protected in accordance with 
Section 716, as required for shaft enclosures. 


3.2. Listed cables providing a fire-resistance-rating 
of not less than 2 hours for buildings four sto- 
ries or more, and not less than 1 hour for build- 
ings less than four stories. 


3.3. Provided with approved equivalent alternative 
protection. 
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4. The connection between the backbone cable and the 
antenna cables shall be made within an enclosure with a 
fire-resistance-rating of not less than 2 hours for build- 
ings four stories or more, and not less than 1 hour for 
buildings less than four stories. Penetrations shall com- 
ply with Section 714. Openings shall be protected in 
accordance with Section 716, as required for shaft 
enclosures. Equivalent alternative protection of con- 
nections may be provided. 


918.5 Signal booster requirements. If used, signal boosters 
shall meet the following requirements: 


1. All signal booster components shall be contained in a 
National Electrical ^ Manufacturer's Association 
(NEMA) 4-type waterproof cabinet. 


2. Battery systems used for the emergency power source 
shall be contained іп а NEMA ЗК or higher-rated cabi- 
net. 


3. Equipment shall have FCC or other radio licensing 
authority certification and be suitable for public safety 
use prior to installation. 


4. Where a donor antenna exists, isolation shall be main- 
tained between the donor antenna and all inside anten- 
nas to not less than 20dB greater than the system gain 
under all operating conditions. Donor antennas shall be 
permanently affixed to the building unless otherwise 
approved. 


5. Active RF-emitting devices used for in-building, two- 
way emergency responder communication coverage 
systems shall have built-in oscillation detection and 
control circuitry. 


6. The installation of amplification systems or systems 
that operate on or provide the means to cause interfer- 
ence on any in-building, two-way emergency responder 
communication coverage network shall be coordinated 
and approved by the fire official. 


918.6 System monitoring. The in-building, two-way emer- 
gency responder communication coverage system shall be 
monitored by a listed fire alarm control unit, or where 
approved by the building official, shall sound an audible sig- 
nal at a constantly attended on-site location. Automatic super- 
visory signals shall include the following: 


1. Loss of normal AC power supply. 

. System battery charger(s) failure. 

. Malfunction of the donor antenna(s). 

. Failure of active RF-emitting device(s). 

. Low-battery capacity at 70-percent reduction of operat- 
ing capacity. 

6. Failure of critical system components. 


7. The communications link between the fire alarm sys- 
tem and the in-building, two-way emergency responder 
communication coverage system. 


8. Oscillation of active RF-emitting device(s). 


918.7 Standby Power. Standby power for in-building, two- 
way emergency responder communication coverage systems 
shall be in accordance with Chapter 27. 
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SECTION 919 
EXPLOSION CONTROL 


919.1 General. Explosion control shall be provided in the 
following locations: 


1. Where a structure, room or space is occupied for pur- 
poses involving explosion hazards as identified in 
Table 414.5.1. 


2. Where quantities of hazardous materials specified in 
Table 414.5.1 exceed the maximum allowable quanti- 
ties in Table 307.1(1). 


Such areas shall be provided with explosion (deflagration) 
venting, explosion (deflagration) prevention systems or bar- 
ricades in accordance with this section and NFPA 68, NFPA 
69, or NFPA 495, as applicable. Deflagration venting shall 
not be utilized as a means to protect buildings from detona- 
tion hazards. 


919.2 Required deflagration venting. Areas that are 
required to be provided with deflagration venting shall com- 
ply with the following: 


1. Walls, ceilings and roofs exposing surrounding areas 
shall be designed to resist a minimum internal pressure 
of 100 pounds per square foot (psf) (4788 Pa). The 
minimum internal design pressure shall be not less than 
five times the maximum internal relief pressure speci- 
fied in Item 5 of this section. 


2. Deflagration venting shall be provided only in exterior 
walls and roofs. 


Exception: Where sufficient exterior wall and roof 
venting cannot be provided because of inadequate 
exterior wall or roof area, deflagration venting shall 
be allowed by specially designed shafts vented to the 
exterior of the building. 


3. Deflagration venting shall be designed to prevent unac- 
ceptable structural damage. 


Where relieving a deflagration, vent closures shall 
not produce projectiles of sufficient velocity and mass 
to cause life-threatening injuries to the occupants or 
other persons on the property or adjacent public ways. 

4. The aggregate clear area of vents and venting devices 
shall be governed by the pressure resistance of the con- 
struction assemblies specified in Item 1 of this section 
and the maximum internal pressure allowed by Item 5 
of this section. 


5. Vents shall be designed to withstand loads in accor- 
dance with this code. 


Vents shall consist of any one or any combination of 
the following to relieve at a maximum internal pressure 
of 20 pounds per square foot (958 Pa), but not less than 
the loads required by this code: 


5.1. Exterior walls designed to release outward. 
5.2. Hatch covers. 

5.3. Outward swinging doors. 

5.4. Roofs designed to uplift. 


5.5. Venting devices /isted for the purpose. 


6. Vents designed to release from the exterior walls or 
roofs of the building when venting a deflagration shall 
discharge directly to the exterior of the building where 
an unoccupied space not less than 50 feet (15 240 mm) 
in width is provided between the exterior walls of the 
building and the lot line. 


Exception: Vents complying with Item 7 of this 
section. 


7. Vents designed to remain attached to the building when 
venting a deflagration shall be so located that the dis- 
charge opening shall be not less than 10 feet (3048 mm) 
vertically from window openings and exits in the build- 
ing and 20 feet (6096 mm) horizontally from exits in 
the building, from window openings and exits in adja- 
cent buildings on the same lot, and from the lot line. 

8. Discharge from vents shall not be into the interior of 
the building. 


919.3 Explosion prevention systems. Explosion prevention 
systems shall be of an approved type and installed in accor- 
dance with the provisions of this code and NFPA 69. 


919.4 Deflagration venting. Deflagration venting shall be of 
an approved type and installed in accordance with the provi- 
sions of this code and NFPA 68. 


919.5 Barricades. Barricades shall be designed and installed 
in accordance with NFPA 495. 
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CHAPTER 10 
MEANS OF EGRESS 


SECTION 1001 
ADMINISTRATION 


1001.1 General. Buildings or portions thereof shall be 
provided with a means of egress system as required by this 
chapter. The provisions of this chapter shall control the 
design, construction and arrangement of means of egress 
components required to provide an approved means of egress 
from structures and portions thereof. 


SECTION 1002 
ALTERATIONS 


1002.1 Alterations to existing means of egress. It shall be 
unlawful to alter a building or structure in a manner that will 
reduce the number of exits or the minimum width or required 
capacity of the means of egress to less than required by this 
code. See Chapter 34. 


SECTION 1003 
GENERAL MEANS OF EGRESS 


1003.1 Applicability. The general requirements specified in 
Sections 1003 through 1015 shall apply to all three elements 
of the means of egress system, in addition to those specific 
requirements for the exit access, the exit and the exit 
discharge detailed elsewhere in this chapter. 


1003.2 Ceiling height. The means of egress shall have a ceil- 
ing height of not less than 7 feet 6 inches (2286 mm) above 
the finished floor. 
Exceptions: 
1. Sloped ceilings in accordance with Section 1208.2. 


2. Ceilings of dwelling units and sleeping units within 
residential occupancies in accordance with Section 
1208.2. 


3. Allowable projections in accordance with Section 
1003.3. 


4. Stair headroom in accordance with Section 1011.3. 
5. Door height in accordance with Section 1010.1.1. 


6. Ramp headroom 
1012.5.2. 


7. The clear height of floor levels in vehicular and 
pedestrian traffic areas of public and private parking 
garages in accordance with Section 406.2.2. 


in accordance with Section 


8. Areas above and below mezzanine floors in accor- 
dance with Section 505.2. 


1003.3 Protruding objects. Protruding objects on circula- 
tion paths shall comply with the requirements of Sections 
1003.3.1 through 1003.3.4. 


1003.3.1 Headroom. Protruding objects are permitted to 
extend below the minimum ceiling height required by 
Section 1003.2 where a minimum headroom of 80 inches 
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(2032 mm) is provided over any circulation paths, includ- 
ing walks, corridors, aisles and passageways. Not more 
than 50 percent of the ceiling area of a means of egress 
shall be reduced in height by protruding objects. 


Exception: Door closers and stops shall not reduce 
headroom to less than 78 inches (1981 mm). 


A barrier shall be provided where the vertical clearance 
above a circulation path is less than 80 inches (2032 mm) 
high above the finished floor. The leading edge of such a 
barrier shall be located 27 inches (686 mm) maximum 
above the finished floor. 


1003.3.2 Post-mounted objects. A free-standing object 
mounted on a post or pylon shall not overhang that post or 
pylon more than 4 inches (102 mm) where the lowest 
point of the leading edge is more than 27 inches (686 mm) 
and less than 80 inches (2032 mm) above the finished 
floor. Where a sign or other obstruction is mounted 
between posts or pylons and the clear distance between the 
posts or pylons is greater than 12 inches (305 mm), the 
lowest edge of such sign or obstruction shall be 27 inches 
(686 mm) maximum or 80 inches (2032 mm) minimum 
above the finished floor or ground. 


Exception: These requirements shall not apply to slop- 
ing portions of handrails between the top and bottom 
riser of stairs and above the ramp run. 


1003.3.3 Horizontal projections. Objects with leading 
edges more than 27 inches (685 mm) and not more than 80 
inches (2030 mm) above the finished floor shall not proj- 
ect horizontally more than 4 inches (102 mm) into the 
circulation path, 


Exception: Handrails are permitted to protrude 4'/, 
inches (114 mm) from the wall or guard. 


1003.3.4 Clear width. Protruding objects shall not reduce 
the minimum clear width of accessible routes. 


1003.4 Slip-resistant surface. Circulation paths of the means 
of egress shall have a slip-resistant surface and be securely 
attached. 


1003.5 Elevation change. Where changes in elevation of less 
than 12 inches (305 mm) exist in the means of egress, sloped 
surfaces shall be used. Where the slope is greater than one 
unit vertical in 20 units horizontal (5-percent slope), ramps 
complying with Section 1012 shall be used. Where the differ- 
ence in elevation is 6 inches (152 mm) or less, the ramp shall 
be equipped with either handrails or floor finish materials 
that contrast with adjacent floor finish materials. 


Exceptions: 


1. Steps at exterior doors complying with Section 
1010.1.4. 


2. A stair with a single riser or with two risers and a 
tread is permitted at locations not required to be 
accessible by Chapter 11 where the risers and treads 
comply with Section 1011.5, the minimum depth of 
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the tread is 13 inches (330 mm) and not less than 
one handrail complying with Section 1014 is pro- 
vided within 30 inches (762 mm) of the centerline of 
the normal path of egress travel on the stair. 


3. A step is permitted in aisles serving seating that has 
a difference in elevation less than 12 inches (305 
mm) at locations not required to be accessible by 
Chapter 11, provided that the risers and treads com- 
ply with Section 1030.14 and the aisle is provided 
with a handrail complying with Section 1030.16. 


Throughout a story in a Group I-2 occupancy, any change 
in elevation in portions of the means of egress that serve 
nonambulatory persons shall be by means of a ramp or sloped 
walkway. 


1003.6 Means of egress continuity. The path of egress travel 
along a means of egress shall not be interrupted by a building 
element other than a means of egress component as specified 
in this chapter. Obstructions shall not be placed in the mini- 
mum width or required capacity of a means of egress 
component except projections permitted by this chapter. The 
minimum width or required capacity of a means of egress 
system shall not be diminished along the path of egress travel. 


1003.7 Elevators, escalators and moving walks. Elevators, 
escalators and moving walks shall not be used as a compo- 
nent of a required means of egress from any other part of the 
building. 


Exception: Elevators used as an accessible means of 
egress in accordance with Section 1009.4. 


SECTION 1004 
OCCUPANT LOAD 


1004.1 Design occupant load. In determining means of 
egress requirements, the number of occupants for whom 
means of egress facilities are provided shall be determined in 
accordance with this section. 


1004.2 Cumulative occupant loads. Where the path of 
egress travel includes intervening rooms, areas or spaces, 
cumulative occupant loads shall be determined in accordance 
with this section. 


1004.2.1 Intervening spaces or accessory areas. Where 
occupants egress from one or more rooms, areas or spaces 
through others, the design occupant load shall be the 
combined occupant load of interconnected accessory or 
intervening spaces. Design of egress path capacity shall be 
based on the cumulative portion of occupant loads of all 
rooms, areas or spaces to that point along the path of 
egress travel. 


1004.2.2 Adjacent levels for mezzanines. That portion of 
the occupant load of a mezzanine with required egress 
through a room, area or space on an adjacent level shall be 
added to the occupant load of that room, area or space. 


1004.2.3 Adjacent stories. Other than for the egress 
components designed for convergence in accordance with 
Section 1005.6, the occupant load from separate stories 
shall not be added. 
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1004.3 Multiple function occupant load. Where an area 
under consideration contains multiple functions having 
different occupant load factors, the design occupant load for 
such area shall be based on the floor area of each function 
calculated independently. 


1004.4 Multiple occupancies. Where a building contains 
two or more occupancies, the means of egress requirements 
shall apply to each portion of the building based on the occu- 
pancy of that space. Where two or more occupancies utilize 
portions of the same means of egress system, those egress 
components shall meet the more stringent requirements of all 
occupancies that are served. 


1004.5 Areas without fixed seating. The number of occu- 
pants shall be computed at the rate of one occupant per unit of 
area as prescribed in Table 1004.5. For areas without fixed 
seating, the occupant load shall be not less than that number 
determined by dividing the floor area under consideration by 
the occupant load factor assigned to the function of the space 
as set forth in Table 1004.5. Where an intended function is 
not /isted in Table 1004.5, the building official shall establish 
a function based on a /isted function that most nearly resem- 
bles the intended function. 


Exception: Where approved by the building official, the 
actual number of occupants for whom each occupied 
space, floor or building is designed, although less than 
those determined by calculation, shall be permitted to be 
used in the determination of the design occupant load. 


1004.5.1 Increased occupant load. The occupant load 
permitted in any building, or portion thereof, is permitted 
to be increased from that number established for the occu- 
pancies in Table 1004.5, provided that all other 
requirements of the code are met based on such modified 
number and the occupant load does not exceed one occu- 
pant per 7 square feet (0.65 m2) of occupiable floor space. 
Where required by the building official, an approved aisle, 
seating or fixed equipment diagram substantiating any 
increase in occupant load shall be submitted. Where 
required by the building official, such diagram shall be 
posted. 


1004.6 Fixed seating. For areas having fixed seats and aisles, 
the occupant load shall be determined by the number of fixed 
seats installed therein. The occupant load for areas in which 
fixed seating is not installed, such as waiting spaces, shall be 
determined in accordance with Section 1004.5 and added to 
the number of fixed seats. 


The occupant load of wheelchair spaces and the associ- 
ated companion seat shall be based on one occupant for each 
wheelchair space and one occupant for the associated com- 
panion seat provided in accordance with Section 1109.2.3. 


For areas having fixed seating without dividing arms, the 
occupant load shall be not less than the number of seats 
based on one person for each 18 inches (457 mm) of seating 
length. 


The occupant load of seating booths shall be based on one 
person for each 24 inches (610 mm) of booth seat length mea- 
sured at the backrest of the seating booth. 
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TABLE 1004.5 
MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT 


FUNCTION OF SPACE OCCUPANT LOAD FACTOR* 


Accessory storage areas, mechanical 300 gross 
equipment room 

Agricultural building 300 gross 
Aircraft hangars 500 gross 


С a era ee В 
Е ренин AA 
‘Assembly without fixed ses — | _ —] 


Bowling centers, allow 5 persons for 
7 net 


each lane including 15 feet of runway, 
and for additional areas 


Courtrooms—other than fixed seating 
40 net 
areas 


ЕГІСТІ ИИД ЗАО ЛА 


Group Н-5 fabrication and manufactur- 200 gross 
ing areas 


institutional areas | 
Бота Же” CUERO RP ОЗОНЕ 
Skating rinks, swimming poo’ | 


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 пт. 
a. Floor area in square feet per occupant. 
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1004.7 Outdoor areas. Yards, patios, occupied roofs, 
courts and similar outdoor areas accessible to and usable by 
the building occupants shall be provided with means of 
egress as required by this chapter. The occupant load of 
such outdoor areas shall be assigned by the building official 
in accordance with the anticipated use. Where outdoor areas 
are to be used by persons in addition to the occupants of the 
building, and the path of egress travel from the outdoor 
areas passes through the building, means of egress require- 
ments for the building shall be based on the sum of the 
occupant loads of the building plus the outdoor areas. 


Exceptions: 


1. Outdoor areas used exclusively for service of the 
building need only have one means of egress. 


2. Both outdoor areas associated with Group R-3 and 
individual dwelling units of Group R-2. 


1004.8 Concentrated business use areas. The occupant 
load factor for concentrated business use shall be applied to 
telephone call centers, trading floors, electronic data process- 
ing centers and similar business use areas with a higher 
density of occupants than would normally be expected in a 
typical business occupancy environment. Where approved by 
the building official, the occupant load for concentrated busi- 
ness use areas shall be the actual occupant load, but not less 
than one occupant per 50 square feet (4.65 т?) of gross occu- 
piable floor space. 


1004.9 Posting of occupant load. Every room or space that 
is an assembly occupancy shall have the occupant load of the 
room or space posted in a conspicuous place, near the main 
exit or exit access doorway from the room or space, for the 
intended configurations. Posted signs shall be of an approved 
legible permanent design and shall be maintained by the 
owner or the owner’s authorized agent. 


SECTION 1005 
MEANS OF EGRESS SIZING 


1005.1 General. All portions of the means of egress system 
shall be sized in accordance with this section. 


Exception: Aisles and aisle accessways in rooms or 
spaces used for assembly purposes complying with 
Section 1030. 


1005.2 Minimum width based on component. The mini- 
mum width, in inches (mm), of any means of egress 
components shall be not less than that specified for such 
component, elsewhere in this code. 


1005.3 Required capacity based on occupant load. The 
required capacity, in inches (mm), of the means of egress for 
any room, area, space or story shall be not less than that 
determined in accordance with Sections 1005.3.1 and 
1005.3.2. 


1005.3.1 Stairways. The capacity, in inches, of means of 
egress stairways shall be calculated by multiplying the 
occupant load served by such stairways by a means of 
egress capacity factor of 0.3 inch (7.6 mm) per occupant. 
Where stairways serve more than one story, only the occu- 
pant load of each story considered individually shall be 
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used in calculating the required capacity of the stairways 
serving that story. 


Exceptions: 


1. For other than Group H and 1-2 occupancies, the 
capacity, in inches, of means of egress stairways 
shall be calculated by multiplying the occupant 
load served by such stairways by a means of 
egress capacity factor of 0.2 inch (5.1 mm) per 
occupant in buildings equipped throughout with 
an automatic sprinkler system installed in accor- 
dance with Section 903.3.1.1 or 903.3.1.2 and an 
emergency voice/alarm communication system in 
accordance with Section 907.5.2.2. 


2. Facilities with smoke-protected assembly seating 
shall be permitted to use the capacity factors in 
Table 1030.6.2 indicated for stepped aisles for 
exit access or exit stairways where the entire path 
for means of egress from the seating to the exit 
discharge is provided with a smoke control sys- 
tem complying with Section 909. 


3. Facilities with open-air assembly seating shall be 
permitted to the capacity factors in Section 
1030.6.3 indicated for stepped ais/es for exit 
access or exit stairways where the entire path for 
means of egress from the seating to the exit dis- 
charge is open to the outdoors. 


1005.3.2 Other egress components. The capacity, in 
inches, of means of egress components other than stair- 
ways shall be calculated by multiplying the occupant load 
served by such component by a means of egress capacity 
factor of 0.2 inch (5.1 mm) per occupant. 


Exceptions: 


1. For other than Group H and 1-2 occupancies, the 
capacity, in inches, of means of egress compo- 
nents other than stairways shall be calculated by 
multiplying the occupant load served by such 
component by a means of egress capacity factor 
of 0.15 inch (3.8 mm) per occupant in buildings 
equipped throughout with an automatic sprinkler 
system installed in accordance with Section 
903.3.1.1 or 903.3.1.2 and an emergency 
voice/alarm communication system in accor- 
dance with Section 907.5.2.2. 


2. Facilities with smoke-protected assembly seating 
shall be permitted to use the capacity factors in 
Table 1030.6.2 indicated for level or ramped 
aisles for means of egress components other than 
stairways where the entire path for means of 
egress from the seating to the exit discharge is 
provided with a smoke control system complying 
with Section 909. 


3. Facilities with open-air assembly seating shall be 
permitted to the capacity factors in Section 
1030.6.3 indicated for level or ramped ais/es for 
means of egress components other than stairways 
where the entire path for means of egress from 
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the seating to the exit discharge is open to the 
outdoors. 


1005.4 Continuity. The minimum width or required capacity 
of the means of egress required from any story of a building 
shall not be reduced along the path of egress travel until 
arrival at the public way. 


1005.5 Distribution of minimum width and required 
capacity. Where more than one exit, or access to more than 
one exit, is required, the means of egress shall be configured 
such that the loss of any one exit, or access to one exit, shall 
not reduce the available capacity or width to less than 50 
percent of the required capacity or width. 


1005.6 Egress convergence. Where the means of egress 
from stories above and below converge at an intermediate 
level, the capacity of the means of egress from the point of 
convergence shall be not less than the largest minimum width 
or the sum of the required capacities for the stairways or 
ramps serving the two adjacent stories, whichever is larger. 


1005.7 Encroachment. Encroachments into the required 
means of egress width shall be in accordance with the provi- 
sions of this section. 


1005.7.1 Doors. Doors, when fully opened, shall not 
reduce the required width by more than 7 inches (178 
mm). Doors in any position shall not reduce the required 
width by more than one-half. 


Exceptions: 


1. Surface-mounted latch release hardware shall be 
exempt from inclusion in the 7-inch maximum 
(178 mm) encroachment where both of the fol- 
lowing conditions exist: 


1.1. The hardware is mounted to the side of 
the door facing away from the adjacent 
wall where the door is in the open 
position. 


1.2. The hardware is mounted not less than 
34 inches (865 mm) nor more than 48 
inches (1219 mm) above the finished 
floor. 


2. The restrictions on door swing shall not apply to 
doors within individual dwelling units and sleep- 
ing units of Group R-2 occupancies and dwelling 
units of Group R-3 occupancies. 


1005.7.2 Other projections. Handrail projections shall be 
in accordance with the provisions of Section 1014.8. Other 
nonstructural projections such as /rim and similar decora- 
tive features shall be permitted to project into the required 
width not more than 1'/, inches (38 mm) on each side. 


Exception: Projections are permitted in corridors 
within Group I-2, Condition 1 in accordance with 
Section 407.4.3. 


1005.7.3 Protruding objects. Protruding objects shall 
comply with the applicable requirements of Section 
1003.3. 
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SECTION 1006 
NUMBER OF EXITS AND 
EXIT ACCESS DOORWAYS 


1006.1 General. The number of exits or exit access doorways 
required within the means of egress system shall comply with 
the provisions of Section 1006.2 for spaces, including mezza- 
nines, and Section 1006.3 for stories or occupied roofs. 


1006.2 Egress from spaces. Rooms, areas or spaces, includ- 
ing mezzanines, within a story or basement shall be provided 
with the number of exits or access to exits in accordance with 
this section. 


1006.2.1 Egress based on occupant load and common 
path of egress travel distance. Two exits or exit access 
doorways from any space shall be provided where the 
design occupant load or the common path of egress travel 
distance exceeds the values /isted in Table 1006.2.1. The 
cumulative occupant load from adjacent rooms, areas or 
spaces shall be determined in accordance with Section 
1004.2. 


Exceptions: 


1. The number of exits from foyers, lobbies, vesti- 
bules or similar spaces need not be based on 
cumulative occupant loads for areas discharging 
through such spaces, but the capacity of the exits 
from such spaces shall be based on applicable 
cumulative occupant loads. 


2. Care suites in Group 1-2 occupancies complying 
with Section 407.4. 


3. Unoccupied mechanical rooms and penthouses 
are not required to comply with the common path 
of egress travel distance measurement. 


1006.2.1.1 Three or more exits or exit access door- 
ways. Three exits or exit access doorways shall be 
provided from any space with an occupant load of 501 
to 1,000. Four exits or exit access doorways shall be 
provided from any space with an occupant load greater 
than 1,000. 


1006.2.2 Egress based on use. The numbers, configuration 
and types of components of exits or access to exits shall be 
provided in the uses described in Sections 1006.2.2.1 
through 1006.2.2.7. 


1006.2.2.1 Incinerator and furnace rooms. Two exit 
access doorways are required in incinerator and furnace 
rooms where the area is over 500 square feet (46 m?) 
and any fuel-fired equipment exceeds 400,000 British 
thermal units (Btu) (422 000 KJ) input capacity. Where 
two exit access doorways are required, one is permitted 
to be a fixed ladder or an alternating tread device. Exit 
access doorways shall be separated by a horizontal 
distance equal to one-half the length of the maximum 
overall diagonal dimension of the room. 


1006.2.2.2 Equipment rooms containing boilers. 
Equipment rooms containing one or more boilers shall 
be provided with two exit access doorways where the 
room area is over 500 square feet (46 т?) and there are 
one or more boilers having a combined fuel capacity of 


2022 OREGON STRUCTURAL SPECIALTY CODE 


MEANS OF EGRESS 


1,000,000 Btu/hr (293 kW) or more. Where two exit 
access doorways are required, one is permitted to be a 
fixed ladder or an alternating tread device. Exit access 
doorways shall be separated by a horizontal distance 
greater than or equal to one-half the length of the maxi- 
mum overall diagonal dimension of the room. 


1006.2.2.3 Refrigeration machinery rooms. Machin- 
ery rooms larger than 1,000 square feet (93 m?) shall 
have not less than two exits or exit access doorways. 
Where two exit access doorways are required, one such 
doorway is permitted to be served by a fixed ladder or 
an alternating tread device. Exit access doorways shall 
be separated by a horizontal distance equal to one-half 
the maximum horizontal dimension of the room. 


All portions of machinery rooms shall be within 150 
feet (45 720 mm) of an exit or exit access doorway. An 
increase in exit access travel distance is permitted in 
accordance with Section 1017.1. 


Exit and exit access doorways shall swing in the 
direction of egress travel and shall be equipped with 
panic hardware, regardless of the occupant load served. 
Exit and exit access doorways shall be tight fitting and 
self-closing. 


1006.2.2.4 Refrigerated rooms or spaces. Rooms or 
spaces having a floor area larger than 1,000 square feet 
(93 m?), containing a refrigerant evaporator and main- 
tained at a temperature below 68°F (20°C), shall have 
access to not less than two exits or exit access doorways. 


Exit access travel distance shall be determined as 
specified in Section 1017.1, but all portions of a refrig- 
erated room or space shall be within 150 feet (45 720 
mm) of an exit or exit access doorway where such 
rooms are not protected by an approved automatic 
sprinkler system. Egress is allowed through adjoining 
refrigerated rooms or spaces. 


Exception: Where using refrigerants in quantities 
limited to the amounts based on the volume set forth 
in the Mechanical Code. 


1006.2.2.5 Electrical rooms. The location and number 
of exit or exit access doorways shall be provided for 
electrical rooms in accordance with the Electrical Code. 
Panic hardware shall be provided where required in 
accordance with Section 1010.2.9.2. 


1006.2.2.6 Vehicular ramps. Vehicular ramps shall not 
be considered as an exit access ramp unless pedestrian 
facilities are provided. 


1006.2.2.7 Groups R-3 and R-4. Where Group R-3 
occupancies are permitted by Section 903.2.8 to be 
protected by an automatic sprinkler system installed in 
accordance with Section 903.3.1.3, the exit access travel 
distance for Group R-3 shall be not more than 125 feet 
(38 100 mm). Where Group R-4 occupancies are 
permitted by Section 903.2.8 to be protected by an auto- 
matic sprinkler system installed in accordance with 
Section 903.3.1.3, the exit access travel distance for 
Group R-4 shall be not more than 75 feet (22 860 mm). 
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OCCUPANCY 


TABLE 1006.2.1 
SPACES WITH ONE EXIT OR EXIT ACCESS DOORWAY 


MAXIMUM OCCUPANT 
LOAD OF SPACE 


For SI: 1 foot = 304.8 mm. 


NP = Not Permitted. 


Section 1006.2.2.7. 


1006.3 Egress from stories or occupied roofs. The means of 
egress system serving any story or occupied roof shall be 
provided with the number of separate and distinct exits or 
access to exits based on the aggregate occupant load served in 
accordance with this section. 


1006.3.1 Occupant load. Where stairways serve more than 
one story, or more than one story and an occupied roof, only 
the occupant load of each story or occupied roof, consid- 
ered individually, shall be used when calculating the 
required number of exits or access to exits serving that story. 


1006.3.2 Path of egress travel. The path of egress travel 
to an exit shall not pass through more than one adjacent 
story. 
Exception: The path of egress travel to an exit shall be 
permitted to pass through more than one adjacent story 
in any of the following: 


1. In Group R-1, R-2 or R-3 occupancies, exit access 
stairways and ramps connecting four stories or 
less serving and contained within an individual 
dwelling unit, sleeping unit or live/work unit. 


2. Exit access stairways serving and contained 
within a Group R-3 congregate residence or a 
Group R-4 facility. 
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MAXIMUM COMMON PATH OF EGRESS TRAVEL DISTANCE 
(feet) 
Without Sprinkler System 
(feet) 


Occupant Load (feet) 


Н-1, H-2, Н-3 
H-4, Н-5 


І 


-1,1-24 1-4 


With Sprinkler System 


. Buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 903.3.1.2. See Section 903 for occupancies where 
automatic sprinkler systems are permitted in accordance with Section 903.3.1.2. 

. Group H occupancies equipped throughout with an automatic sprinkler system in accordance with Section 903.2.5, 

. For a room or space used for assembly purposes having fixed seating, see Section 1030.8. 

. For the travel distance limitations in Group I-2, see Section 407.4. 

. The common path of egress travel distance shall only apply in a Group R-3 occupancy located in a mixed occupancy building. 

. The length of common path of egress travel distance in a Group 5-2 open parking garage shall be not more than 100 feet. 

. For the travel distance limitations in Groups R-3 and R-4 equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.3, see 


3. Exit access stairways and ramps within an atrium 
complying with Section 404. 


4. Exit access stairways and ramps in open parking 
garages that serve only the parking garage. 


5. Exit access stairways and ramps serving open-air 
assembly seating complying with the exit access 
travel distance requirements of Section 1030.7. 


6. Exit access stairways and ramps between the bal- 
cony, gallery or press box and the main assembly 
floor in occupancies such as theaters, places of 
religious worship, auditoriums and sports facili- 
ties. 


7. Exterior exit access stairways and ramps between 
occupied roofs. 


1006.3.3 Egress based on occupant load. Each story and 
occupied roof shall have the minimum number of separate 
and distinct exits, or access to exits, as specified in Table 
1006.3.3. A single exit or access to a single exit shall be 
permitted in accordance with Section 1006.3.4. The 
required number of exits, or exit access stairways or ramps 
providing access to exits, from any story or occupied roof 
shall be maintained until arrival at the exit discharge or a 
public way. 
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TABLE 1006.3.3 
MINIMUM NUMBER OF EXITS OR 
ACCESS TO EXITS PER STORY 


1006.3.4 Single exits. A single exit or access to a single 
exit shall be permitted from any story or occupied roof 
where one of the following conditions exists: 


1. The occupant load, number of dwelling units and 
exit access travel distance do not exceed the values 
in Table 1006.3.4(1) or 1006.3.4(2). 


2. Rooms, areas and spaces complying with Section 
1006.2.1 with exits that discharge directly to the 
exterior at the /еуе/ of exit discharge, are permitted 
to have one exit or access to a single exit. 


3. Parking garages where vehicles are mechanically 
parked shall be permitted to have one exit or access 
to a single exit. 


4, Group R-3 and R-4 occupancies shall be permitted 
to have one exit or access to a single ехй. 


5. Individual single-story or multistory dwelling units 
shall be permitted to have a single exit or access to a 
single exit from the dwelling unit provided that both 
of the following criteria are met: 


5.1. The dwelling unit complies with Section 
1006.2.1 as a space with one means of egress. 


Either the exit from the dwelling unit dis- 
charges directly to the exterior at the /еуе/ of 
exit discharge, or the exit access outside the 
dwelling unit’s entrance door provides 
access to not less than two approved inde- 
pendent exits. 


1006.3.4.1 Mixed occupancies. Where one exit, or 
exit access stairway or ramp providing access to exits 
at other stories, is permitted to serve individual 
stories, mixed occupancies shall be permitted to be 
served by single exits provided that each individual 
occupancy complies with the applicable requirements 
of Table 1006.3.4(1) or 1006.3.4(2) for that occu- 
pancy. Where applicable, cumulative occupant loads 


5.2. 
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from adjacent occupancies shall be considered to be in 
accordance with the provisions of Section 1004.1. In 
each story of a mixed occupancy building, the maxi- 
mum number of occupants served by a single exit 
shall be such that the sum of the ratios of the calcu- 
lated number of occupants of the space divided by the 
allowable number of occupants indicated in Table 
1006.3.4(2) for each occupancy does not exceed опе. 
Where dwelling units are located on a story with other 
occupancies, the actual number of dwelling units 
divided by four plus the ratio from the other occu- 
pancy does not exceed one. 


SECTION 1007 
EXIT AND EXIT ACCESS 
DOORWAY CONFIGURATION 


1007.1 General. Exits, exit access doorways, and exit access 
stairways and ramps serving spaces, including individual 
building stories, shall be separated in accordance with the 
provisions of this section. 


1007.1.1 Two exits or exit access doorways. Where two 
exits, exit access doorways, exit access stairways or 
ramps, or any combination thereof, are required from any 
portion of the exit access, they shall be placed a distance 
apart equal to not less than one-half of the length of the 
maximum overall diagonal dimension of the building or 
area to be served measured in a straight line between them. 
Interlocking or scissor stairways shall be counted as one 
exit stairway. 


Exceptions: 


1. Where interior exit stairways or ramps are inter- 
connected by a 1-hour fire-resistance-rated corri- 
dor conforming to the requirements of Section 
1020, the required exit separation shall be mea- 
sured along the shortest direct line of travel 
within the corridor. 


2. Where a building is equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1 or 903.3.1.2, the separation dis- 
tance shall be not less than one-third of the length 
of the maximum overall diagonal dimension of 
the area served. 


TABLE 1006.3.4(1) 
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR R-2 OCCUPANCIES 


STORY 


For SI: 1 foot = 304.8 mm. 
NP = Not Permitted. 
NA = Not Applicable. 


OCCUPANCY 


Basement, first, second or third story above grade plane 4 dwelling units 125 feet 


MAXIMUM EXIT ACCESS 
TRAVEL DISTANCE 


MAXIMUM NUMBER OF 
DWELLING UNITS 


a. Buildings classified as Group R-2 equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 903.3.1.2 and provided 


with emergency escape and rescue openings in accordance with Section 1031. 


b. This table is used for R-2 occupancies consisting of dwelling units. For R-2 occupancies consisting of sleeping units, use Table 1006.3.4(2). 
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TABLE 1006.3.4(2) 
STORIES WITH ONE EXIT OR ACCESS TO ONE EXIT FOR OTHER OCCUPANCIES 


MAXIMUM OCCUPANT MAXIMUM EXIT ACCESS 
STORY GGUUPANCY LOAD PER STORY TRAVEL DISTANCE (feet) 


For SI: 1 foot = 304.8 mm. 

NP = Not Permitted. 

NA = Not Applicable. 

а. Buildings classified as Group R-2 equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 903,3.1.2 and provided 
with emergency escape and rescue openings in accordance with Section 1031. 

b. Group B, Е and $ occupancies in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 shall have a 
maximum exit access travel distance of 100 feet. 

c. This table is used for R-2 occupancies consisting of sleeping units. For R-2 occupancies consisting of dwelling units, use Table 1006.3.4(1). 

d. The length of exit access travel distance in a Group S-2 open parking garage shall be not more than 100 feet. 


First story above or below grade plane 


1007.1.1.1 Measurement point. The separation 
distance required in Section 1007.1.1 shall be measured 
in accordance with the following: 


1008.2 Illumination required. The means of egress serving 
a room or space shall be illuminated at all times that the room 
or space is occupied. 


1. The separation distance to exit or exit access 
doorways shall be measured to any point along 
the width of the doorway. 


2. The separation distance to exit access stairways 
shall be measured to the closest riser. 


3. The separation distance to exit access ramps shall 
be measured to the start of the ramp run. 


1007.1.2 Three or more exits or exit access doorways. 
Where access to three or more exits is required, not less 
than two exit or exit access doorways shall be arranged in 
accordance with the provisions of Section 1007.1.1. Addi- 
tional required exit or exit access doorways shall be 
arranged a reasonable distance apart so that if one 
becomes blocked, the others will be available. 


1007.1.3 Remoteness of exit access stairways or ramps. 
Where two exit access stairways or ramps provide the 
required means of egress to exits at another story, the 
required separation distance shall be maintained for all 
portions of such exit access stairways or ramps. 


1007.1.3.1 Three or more exit access stairways or 
ramps. Where more than two exit access stairways or 
ramps provide the required means of egress, not less 
than two shall be arranged in accordance with Section 
1007.1.3. 


SECTION 1008 
MEANS OF EGRESS ILLUMINATION 


1008.1 Means of egress illumination. Illumination shall be 
provided in the means of egress in accordance with Section 
1008.2. Under emergency power, means of egress illumina- 
tion shall comply with Section 1008.3. 
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Exceptions: 
1. Occupancies in Group U. 
2. Aisle accessways in Group A. 


3. Dwelling units and sleeping units in Groups R-1, R- 
2 and R-3. 


4. Sleeping units of Group I occupancies. 


1008.2.1 Illumination level under normal power. The 
means of egress illumination level shall be not less than 1 
footcandle (11 lux) at the walking surface. Along exit 
access stairways, exit stairways and at their required land- 
ings, the illumination level shall not be less than 10 
footcandles (108 lux) at the walking surface when the 
stairway is in use. 


Exception: For auditoriums, theaters, concert or opera 
halls and similar assembly occupancies, the illumina- 
tion at the walking surface is permitted to be reduced 
during performances by one of the following methods 
provided that the required illumination is automatically 
restored upon activation of a premises' fire alarm 
system: 


1. Externally illuminated walking surfaces shall be 
permitted to be illuminated to not less than 0.2 
footcandle (2.15 lux). 


2. Steps, landings and the sides of ramps shall be 
permitted to be marked with se/f-luminous mate- 
rials in accordance with Sections 1025.2.1, 
1025.2.2 and 1025.2.4 by systems /isted in accor- 
dance with UL 1994. 


1008.2.2 Group I-2. In Group I-2 occupancies where two 
or more exits are required, on the exterior landings 
required by Section 1010.1.5, means of egress illumina- 
tion levels for the exit discharge shall be provided such 
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that failure of a single lamp in a luminaire shall not reduce 
the illumination level on that landing to less than 1 foot- 
candle (11 lux). 


1008.2.3 Exit discharge. Illumination shall be provided 
along the path of travel for the exit discharge from each 
exit to the public way. 


Exception: Illumination shall not be required where 
the path of the exit discharge meets both of the follow- 
ing requirements: 


1. The path of exit discharge is illuminated from the 
exit to a safe dispersal area complying with Sec- 
tion 1028.5. 

2. A dispersal area shall be illuminated to a level not 


less than | footcandle (11 lux) at the walking sur- 
face. 
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1008.3.5 Illumination level under emergency power. 
Emergency lighting facilities shall be arranged to provide 
initial illumination that is not less than an average of 1 
footcandle (11 lux) and a minimum at any point of 0.1 
footcandle (1 lux) measured along the path of egress at 
floor level. Illumination levels shall be permitted to 
decline to 0.6 footcandle (6 lux) average and a minimum 
at any point of 0.06 footcandle (0.6 lux) at the end of the 
emergency lighting time duration. A maximum-to-mini- 
mum illumination uniformity ratio of 40 to 1 shall not be 
exceeded, In Group I-2 occupancies, failure of a single 
lamp in a luminaire shall not reduce the illumination level 
to less than 0.2 footcandle (2.2 lux). 


SECTION 1009 
ACCESSIBLE MEANS OF EGRESS 


1008.3 Emergency power for illumination. The power 
supply for means of egress illumination shall normally be 
provided by the premises’ electrical supply. 


1009.1 Accessible means of egress required. Accessible 
means of egress shall comply with this section. Accessible 


1008.3.1 General. In the event of power supply failure in 
rooms and spaces that require two or more exits or access 
to exits, an emergency electrical system shall automati- 
cally illuminate all of the following areas: 

1. Aisles. 

2. Corridors. 

3. Exit access stairways and ramps. 

1008.3.2 Buildings. In the event of power supply failure 
in buildings that require two or more exits or access to 
exits, an emergency electrical system shall automatically 
illuminate all of the following areas: 

1. Interior exit access stairways and ramps. 

2. Interior and exterior exit stairways and ramps. 

3. Exit passageways. 

4. Vestibules and areas on the level of discharge used 
for exit discharge in accordance with Section 
1028.2. 

5. Exterior landings as required by Section 1010.1.5 
for exit doorways that lead directly to the exit dis- 
charge. 

1008.3.3 Rooms and spaces. In the event of power supply 

failure, an emergency electrical system shall automatically 

illuminate all of the following areas: 

. Electrical equipment rooms. 

. Fire command centers. 

. Fire pump rooms. 

. Generator rooms. 

. Public restrooms with an area greater than 300 
square feet (27.87 mô). 

1008.3.4 Duration. The emergency power system shall 

provide power for a duration of not less than 90 minutes 

and shall consist of storage batteries, unit equipment or an 

on-site generator. The installation of the emergency power 

system shall be in accordance with Section 2702. 
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spaces shall be provided with not less than one accessible 
means of egress. Where more than one means of egress is 
required by Section 1006.2 or 1006.3 from any accessible 
space, each accessible portion of the space shall be served by 
not less than two accessible means of egress. 


Exceptions: 


1. One accessible means of egress is required from an 
accessible mezzanine level in accordance with Sec- 
tion 1009.3, 1009.4 or 1009.5. 


2. In assembly areas with ramped ais/es or stepped 
aisles, one accessible means of egress is permitted 
where the common path of egress travel is accessi- 
ble and meets the requirements in Section 1030.8. 


1009.2 Continuity and components. Each required accessi- 
ble means of egress shall be continuous to a public way and 
shall consist of one or more of the following components: 


l. Accessible routes complying with Section 1104. 


2. Interior exit stairways complying with Sections 
1009.3 and 1023. 


3. Exit access stairways complying with Sections 1009.3 
and 1019.3 or 1019.4. 


4. Exterior exit stairways complying with Sections 
1009.3 and 1027 and serving levels other than the 
level of exit discharge. 


. Elevators complying with Section 1009.4. 

. Platform lifts complying with Section 1009.5. 
. Horizontal exits complying with Section 1026. 
. Ramps complying with Section 1012. 
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. Areas of refuge complying with Section 1009.6. 


10. Exterior areas for assisted rescue complying with 
Section 1009.7 serving exits at the /еуе/ of exit dis- 
charge. 


1009.2.1 Elevators required. In buildings where a 
required accessible floor or occupied roof is four or more 
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stories above or below а /evel of exit discharge, not less 
than one required accessible means of egress shall be an 
elevator complying with Section 1009.4. 


Exceptions: 


1. In buildings equipped throughout with an auto- 
matic sprinkler system installed in accordance 
with Section 903.3.1.1 or 903.3.1.2, the elevator 
shall not be required on floors provided with a 
horizontal exit and located at or above the /evels 
of exit discharge. 


2. In buildings equipped throughout with an auto- 
matic sprinkler system installed in accordance 
with Section 903.3.1.1 or 903.3.1.2, the elevator 
shall not be required on floors provided with a 
ramp conforming to the provisions of Section 


4. Areas of refuge are not required for smoke-pro- 
tected or open-air assembly seating areas com- 
plying with Sections 1030.6.2 and 1030.6.3. 


5. Areas of refuge are not required at stairways in 
Group R-2 occupancies, 


6. Areas of refuge are not required for stairways 
accessed from a refuge area in conjunction with a 
horizontal exit. 


1009.4 Elevators. In order to be considered part of an acces- 
sible means of egress, an elevator shall comply with Sections 
1009.4.1 and 1009.4.2. 


1009.4.1 Standby power. The elevator shall meet the 
emergency operation and signaling device requirements of 
Section 2.27 of ASME A17.1/CSA B44. Standby power 
shall be provided in accordance with Chapter 27 and 


1012. Section 3003. 
1009.3 Stairways. In order to be considered part of an ассез- 1009.4.2 Area of refuge. The elevator shall be accessed 
sible means of egress, a stairway between stories shall from an area of refuge complying with Section 1009.6. 


comply with Sections 1009.3.1 through 1009.3.3. 


1009.3.1 Exit access stairways. Exit access stairways that 
connect levels in the same sfory are not permitted as part 
of an accessible means of egress. 


Exception: Exit access stairways providing means of 
egress from mezzanines are permitted as part of an 
accessible means of egress. 


1009.3.2 Stairway width. Stairways shall have a clear 
width of 48 inches (1219 mm) minimum between 
handrails. 


Exceptions: 


1. The clear width of 48 inches (1219 mm) between 
handrails is not required in buildings equipped 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1 or 
903.3.1.2. 


2. The clear width of 48 inches (1219 mm) between 
handrails is not required for stairways accessed 
from a refuge area in conjunction with a horizon- 
tal exit. 


1009.3.3 Area of refuge. Stairways shall either incorpo- 
rate an area of refuge within an enlarged floor-level 
landing or shall be accessed from an area of refuge 
complying with Section 1009.6. 


Exceptions: 


1. Areas of refuge are not required at exit access 
stairways where two-way communication is pro- 
vided at the elevator landing in accordance with 
Section 1009.8. 


2. Areas of refuge are not required at stairways in 
buildings equipped throughout with an automatic 
sprinkler system installed in accordance with 
Section 903.3.1.1 or 903.3.1.2. 


3. Areas of refuge are not required at stairways 
serving open parking garages. 


Exceptions: 


1. Areas of refuge are not required at the elevator in 
open parking garages. 

2. Areas of refuge are not required in buildings and 
facilities equipped throughout with an automatic 
sprinkler system installed in accordance with 
Section 903.3.1.1 or 903.3.1.2. 


3. Areas of refuge are not required at elevators not 
required to be located in a shafi in accordance 
with Section 712. 


4. Areas of refuge are not required at elevators serv- 
ing smoke-protected or open-air assembly seat- 
ing areas complying with Sections 1030.6.2 and 
1030.6.3. 


5. Areas of refuge are not required for elevators 
accessed from a refuge area in conjunction with a 
horizontal exit. 


1009.5 Platform lifts. Platform lifts shall be permitted to 
serve as part of an accessible means of egress where allowed 
as part of a required accessible route in Section 1110.9 except 
for Item 10. Standby power for the platform lift shall be 
provided in accordance with Chapter 27. 


1009.6 Areas of refuge. Every required area of refuge shall 
be accessible from the space it serves by an accessible means 
of egress. 
1009.6.1 Travel distance. The maximum travel distance 
from any accessible space to an area of refuge shall not 
exceed the exit access travel distance permitted for the 
occupancy in accordance with Section 1017.1. 


1009.6.2 Stairway or elevator access. Every required 
area of refuge shall have direct access to a stairway 
complying with Sections 1009.3 and 1023 or an elevator 
complying with Section 1009.4. 


Exception: An interior area of refuge at the level of 
exit discharge that provides direct access to an exterior 
exit door. 
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1009.6.3 Size. Each area of refuge shall be sized to 
accommodate one wheelchair space of 30 inches by 52 
inches (762 mm by 1320 mm) for each 200 occupants or 
portion thereof, based on the occupant load of the area of 
refuge and areas served by the area of refuge. Such wheel- 
chair spaces shall not reduce the means of egress 
minimum width or required capacity. Access to any of the 
required wheelchair spaces in an area of refuge shall not 
be obstructed by more than one adjoining wheelchair 
space. 


1009.6.4 Separation. Each area of refuge shall be sepa- 
rated from the remainder of the story by a smoke barrier 
complying with Section 709 or a horizontal exit comply- 
ing with Section 1026. Each area of refuge shall be 
designed to minimize the intrusion of smoke. 


Exceptions: 


1. Areas of refuge located within an enclosure for 
interior exit stairways complying with Section 
1023. 


2. Areas of refuge in outdoor facilities where exit 
access is essentially open to the outside. 


1009.6.5 Two-way communication. Areas of refuge shall 
be provided with a two-way communication system 
complying with Sections 1009.8.1 and 1009.8.2. 


1009.7 Exterior areas for assisted rescue. Exterior areas for 
assisted rescue shall be accessed by an accessible route from 
the area served. 


Where the exit discharge does not include an accessible 
route from an exit located on the /evel of exit discharge to a 
public way, an exterior area of assisted rescue shall be pro- 
vided on the exterior landing in accordance with Sections 
1009.7.1 through 1009.7.4. 


1009.7.1 Size. Each exterior area for assisted rescue shall 
be sized to accommodate wheelchair spaces in accordance 
with Section 1009.6.3. 


1009.7.2 Separation. Exterior walls separating the exte- 
rior area of assisted rescue from the interior of the building 
shall һауе a minimum fire-resistance rating of 1 hour, 
rated for exposure to fire from the inside. The fire-resis- 
tance-rated exterior wall construction shall extend 
horizontally not less than 10 feet (3048 mm) beyond the 
landing on either side of the landing or equivalent fire- 
resistance-rated construction is permitted to extend out 
perpendicular to the exterior wall not less than 4 feet 
(1219 mm) on the side of the landing. The fire-resistance- 
rated construction shall extend vertically from the ground 
to a point not less than 10 feet (3048 mm) above the floor 
level of the area for assisted rescue or to the roof line, 
whichever is lower. Openings within such fire-resistance- 
rated exterior walls shall be protected in accordance with 
Section 716. 


Exception: The fire-resistance rating and opening 
protectives are not required in the exterior wall where 
the building is equipped throughout with an automatic 
sprinkler system installed in accordance with Section 
903.3.1.1 ог 903.3.1.2. 
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1009.7.3 Openness. The exterior area for assisted rescue 
shall be open to the outside air. The sides other than the 
separation walls shall be not less than 50 percent open, and 
the open area shall be distributed so as to minimize the 
accumulation of smoke or toxic gases. 


1009.7.4 Stairways. Stairways that are part of the means 
of egress for the exterior area for assisted rescue shall 
provide a minimum clear width of 48 inches (1219 mm) 
between handrails. 


Exception: The minimum clear width of 48 inches 
(1219 mm) between handrails is not required at stair- 
ways serving buildings equipped throughout with an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1 or 903,3.1.2. 


1009.8 Two-way communication. A two-way communica- 
tion system complying with Sections 1009.8.1 and 1009.8.2 
shall be provided at the landing serving each elevator or bank 
of elevators on each accessible floor that is one or more 
stories above or below the /еуе/ of exit discharge. 


Exceptions: 


1. Two-way communication systems are not required 
at the landing serving each elevator or bank of ele- 
vators where the two-way communication system is 
provided within areas of refuge in accordance with 
Section 1009.6.5. 


2. Two-way communication systems are not required 
on floors provided with ramps conforming to the 
provisions of Section 1012. 


3. Two-way communication systems are not required 
at the landings serving only service elevators that 
are not designated as part of the accessible means of 
egress or serve as part of the required accessible 
route into a facility. 


4. Two-way communication systems are not required 
at the landings serving only freight elevators. 


5. Two-way communication systems are not required 
at the landing serving a private residence elevator. 


6. Two-way communication systems are not required 
in Group I-2 or I-3 facilities. 


1009.8.1 System requirements. Two-way communica- 
tion systems shall provide communication between each 
required location and the fire command center or a central 
control point location approved by the fire department. 
Where the central control point is not a constantly 
attended location, the two-way communication system 
shall have timed, automatic telephone dial-out capability 
that provides two-way communication with an approved 
supervising station or 9-1-1. The two-way communication 
system shall include both audible and visible signals. 


1009.8.2 Directions. Directions for the use of the two-way 
communication system, instructions for summoning assis- 
tance via the two-way communication system and written 
identification of the location shall be posted adjacent to the 
two-way communication system. Signage shall comply 
with the ICC A117.1 requirements for visual characters. 
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1009.9 Signage. Signage indicating special accessibility 
provisions shall be provided as shown: 


1. Each door providing access to an area of refuge from 
an adjacent floor area shall be identified by a sign stat- 
ing, “AREA OF REFUGE.” 


2. Each door providing access to an exterior area for 
assisted rescue shall be identified by a sign stating, 
“EXTERIOR AREA FOR ASSISTED RESCUE.” 


Signage shall comply with the ICC A117.1 requirements 
for visual characters and include the International Symbol of 
Accessibility. Where exit sign illumination is required by 
Section 1013.3, the signs shall be illuminated. Additionally, 
visual characters, raised character and braille signage com- 
plying with ICC A117.1 shall be located at each door to an 
area of refuge and exterior area for assisted rescue in accor- 
dance with Section 1013.4. 


1009.10 Directional signage. Directional signage indicating 
the location of all other means of egress and which of those 
are accessible means of egress shall be provided at the 
following: 


1. At exits serving a required accessible space but not рго- 
viding an approved accessible means of egress. 


2. At elevator landings. 
3. Within areas of refuge. 


1009.11 Instructions. In areas of refuge and exterior areas 
for assisted rescue, instructions on the use of the area under 
emergency conditions shall be posted. Signage shall comply 
with the ICC A117.1 requirements for visual characters. The 
instructions shall include all of the following: 


1. Persons able to use the exit stairway do so as soon as 
possible, unless they are assisting others. 


2. Information on planned availability of assistance in the 
use of stairs or supervised operation of elevators and 
how to summon such assistance. 


3. Directions for use of the two-way communication sys- 
tem where provided. 


SECTION 1010 
DOORS, GATES AND TURNSTILES 


1010.1 General. Doors in the means of egress shall comply 
with the requirements of Sections 1010.1.1 through 1010.3.4. 
Exterior exit doors shall also comply with the requirements of 
Section 1022.2. Gates in the means of egress shall comply 
with the requirements of Sections 1010.4 and 1010.4.1. Turn- 
stiles in the means of egress shall comply with the 
requirements of Sections 1010.5 through 1010.5.4. 


Doors, gates and turnstiles provided for egress purposes in 
numbers greater than required by this code shall comply with 
the requirements of this section. 


Doors in the means of egress shall be readily distinguish- 
able from the adjacent construction and finishes such that the 
doors are easily recognizable as doors. Mirrors or similar 
reflecting materials shall not be used on means of egress 
doors. Means of egress doors shall not be concealed by cur- 
tains, drapes, decorations or similar materials. 
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1010.1.1 Size of doors. The required capacity of each 
door opening shall be sufficient for the occupant load 
thereof and shall provide a minimum clear opening width 
of 32 inches (813 mm). The clear opening width of door- 
ways with swinging doors shall be measured between the 
face of the door and the stop, with the door open 90 
degrees (1.57 rad). Where this section requires a minimum 
clear opening width of 32 inches (813 mm) and a door 
opening includes two door leaves without a mullion, one 
leaf shall provide a minimum clear opening width of 32 
inches (813 mm). In Group 1-2, doors serving as means of 
egress doors where used for the movement of beds shall 
provide a minimum clear opening width of 41'/, inches 
(1054 mm). The minimum clear opening height of doors 
shall be not less than 80 inches (2032 mm). 


Exceptions: 


1; 


In Group R-2 and R-3 dwelling and sleeping 
units that are not required to be an Accessible 
unit, Type A unit or Type B unit, the minimum 
width shall not apply to door openings that are 
not part of the required means of egress. 


. In Group I-3, door openings to resident s/eeping 


units that are not required to be an Accessible 
unit shall have a minimum clear opening width 
of 28 inches (711 mm). 


. Door openings to storage closets less than 10 


square feet (0.93 m?) in area shall not be limited 
by the minimum clear opening width. 


. The maximum width of door leaves in revolv- 


ing doors that comply with Section 1010.3.1 
shall not be limited. 


. The maximum width of door leaves in power- 


operated doors that comply with Section 
1010.3.2 shall not be limited. 


. Door openings within a dwelling unit or sleep- 


ing unit shall have a minimum clear opening 
height of 78 inches (1981 mm). 


. In. dwelling and sleeping units that are not 


required to be Accessible, Type A or Type B 
units, exterior door openings other than the 
required exit door shall have a minimum clear 
opening height of 76 inches (1930 mm). 


. In Groups I-1, R-2, R-3 and R-4, in dwelling 


and sleeping units that are not required to be 
Accessible, Type A or Туре B units, the mini- 
mum clear opening widths shall not apply to 
interior egress doors. 


. Door openings required to be accessible within 


Type B units intended for user passage shall 
have a minimum clear opening width of 31.75 
inches (806 mm). 


. Doors to walk-in freezers and coolers less than 


1,000 square feet (93 m?) in area shall have a 
maximum width of 60 inches (1524 mm) nomi- 
nal. 
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11. Doors serving nonaccessible single-user shower 
or sauna compartments, toilet stalls or dressing, 
fitting or changing rooms shall have a minimum 
clear opening width of 20 inches (508 mm). 


1010.1.1.1 Projections into clear opening. There shall 
not be projections into the required clear opening width 
lower than 34 inches (864 mm) above the floor or 
ground. Projections into the clear opening width 
between 34 inches (864 mm) and 80 inches (2032 mm) 
above the floor or ground shall not exceed 4 inches 
(102 mm). 
Exception: Door closers, overhead door stops, 
power door operators, and electromagnetic door 
locks shall be permitted to be 78 inches (1980 mm) 
minimum above the floor. 
1010.1.2 Egress door types. Egress doors shall be of the 
side-hinged swinging door, pivoted door, or balanced 
door types. 


Exceptions: 


MEANS OF EGRESS 


The force to open doors shall comply with the follow- 


ing: 


1. For interior swinging egress doors that are manually 
operated, other than doors required to be fire rated, 
the force for pushing or pulling open the door shall 
not exceed 5 pounds (22 N). 


2. For other swinging doors, sliding doors or folding 
doors, and doors required to be fire rated, the door 
shall require not more than a 30-pound (133 N) 
force to be set in motion and shall move to a full- 
open position when subjected to not more than a 15- 
pound (67 N) force. 


1010.1.3.1 Location of applied forces. Forces shall be 
applied to the latch side of the door. 


1010.1.3.2 Manual horizontal sliding doors. Where a 
manual horizontal sliding door is required to latch, the 
latch or other mechanism shall prevent the door from 
rebounding into a partially open position when the door 
is closed. 


l. 


Private garages, office areas, factory and storage 
areas with an occupant load of 10 or less. 


. Group I-3 occupancies used as a place of deten- 


tion. 


. Critical or intensive care patient rooms within 


1010.1.4 Floor elevation. There shall be a floor or landing 
on each side of a door. Such floor or landing shall be at the 
same elevation on each side of the door. Landings shall be 
level except for exterior landings, which are permitted to 
have a slope not to exceed 0.25 unit vertical in 12 units 
horizontal (2-percent slope). 


suites of health care facilities. 


4. Doors within or serving a single dwelling unit in 
Groups R-2 and R-3. 


5. In other than Group H occupancies, revolving 
doors complying with Section 1010.3.1. 


6. In other than Group H occupancies, special pur- 
pose horizontal sliding, accordion or folding door 
assemblies complying with Section 1010.3.3. 


7. Power-operated doors in accordance with Sec- 
tion 1010.3.2. 


8. Doors serving a bathroom within an individual 
sleeping unit in Group R-1. 

9. In other than Group H occupancies, manually 
operated horizontal sliding doors are permitted in 
a means of egress from spaces with an occupant 
load of 10 or less. 


1010.1.2.1 Direction of swing. Side-hinged swinging 
doors, pivoted doors and balanced doors shall swing in 
the direction of egress travel where serving a room or 
area containing an occupant load of 50 or more persons 
or a Group H occupancy. 


1010.1.3 Forces to unlatch and open doors. The forces 
to unlatch doors shall comply with the following: 


1. Where door hardware operates by push or pull, the 
operational force to unlatch the door shall not 
exceed 15 pounds (67 N). 


2. Where door hardware operates by rotation, the oper- 
ational force to unlatch the door shall not exceed 28 
inch-pounds (315 N-cm). 
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Exceptions: 


1. At doors serving individual dwelling units or 
sleeping units in Groups R-2 and R-3 : a door is 
permitted to open at the top step of an interior 
flight of stairs, provided that the door does not 
swing over the top step. 


2. Atexterior doors serving Groups F, H, R-2 and S 
and where such doors are not part of an accessi- 
ble route, the landing at an exterior door shall not 
be more than 7 inches (178 mm) below the land- 
ing on the egress side of the door, provided that 
the door, other than an exterior storm or screen 
door, does not swing over the landing. 


3. At exterior doors serving Group U and individual 
dwelling units and sleeping units in Groups R-2 
and R-3, and where such units are not required to 
be Accessible units, Type A units or Type B 
units, the landing at an exterior doorway shall be 
not more than 7°/, inches (197 mm) below the 
landing on the egress side of the door. Such 
doors, including storm or screen doors, shall be 
permitted to swing over either landing. 


4. Variations in elevation due to differences in fin- 
ish materials, but not more than '/, inch (12.7 
mm). 

5. Exterior decks, patios or balconies that are part of 
Type B dwelling units or sleeping units, that have 
impervious surfaces and that are not more than 4 
inches (102 mm) below the finished floor level of 
the adjacent interior space of the dwelling unit or 
sleeping unit. 
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6. Doors serving equipment spaces not required to 
be accessible in accordance with Section 
1103.2.9 and serving an occupant load of five or 
less shall be permitted to have a landing on one 
side to be not more than 7 inches (178 mm) above 
or below the landing on the egress side of the 
door. 


1010.1.5 Landings at doors. Landings shall have a width 
not less than the width of the stairway or the door, which- 
ever is greater. Doors in the fully open position shall not 
reduce a required dimension by more than 7 inches (178 
mm). Where a landing serves an occupant load of 50 or 
more, doors in any position shall not reduce the landing to 
less than one-half its required width. Landings shall have a 
length measured in the direction of travel of not less than 
44 inches (1118 mm). 


Exception: Landing length in the direction of travel in 
Groups R-3 and U and within individual units of Group 
R-2 need not exceed 36 inches (914 mm). 


1010.1.6 Thresholds. Thresholds at doorways shall not 
exceed 7/, inch (19.1 mm) in height above the finished 
floor or landing for sliding doors serving dwelling units or 
'/, inch (12.7 mm) above the finished floor or landing for 
other doors. Raised thresholds and floor level changes 
greater than '/, inch (6.4 mm) at doorways shall be beveled 
with a slope not greater than one unit vertical in two units 
horizontal (50-percent slope). 


Exceptions: 


1. In occupancy Group R-2 or R-3, threshold 
heights for sliding and side-hinged exterior doors 
shall be permitted to be up to 7°/, inches (197 
mm) in height if all of the following apply: 


1.1. The door is not part of the required 
means of egress. 


1.2. The door is not part of an accessible 
route as required by Chapter 11. 


1.3. The door is not part of an Accessible 
unit, Type A unit or Type B unit. 


2. In Type B units, where Exception 5 to Section 
1010.1.4 permits a 4-inch (102 mm) elevation 
change at the door, the threshold height on the 
exterior side of the door shall not exceed 4°/, 
inches (120 mm) in height above the exterior 
deck, patio or balcony for sliding doors or 4'/, 
inches (114 mm) above the exterior deck, patio or 
balcony for other doors. 


1010.1.7 Door arrangement. Space between two doors in 
a series shall be 48 inches (1219 mm) minimum plus the 
width of a door swinging into the space. Doors in a series 
shall swing either in the same direction or away from the 
space between the doors. 


Exceptions: 


1. The minimum distance between horizontal slid- 
ing power-operated doors in a series shall be 48 
inches (1219 mm). 
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2. Storm and screen doors serving individual dwell- 
ing units in Groups R-2 and R-3 need not be 
spaced 48 inches (1219 mm) from the other door. 


3. Doors within individual dwelling units in Groups 
R-2 and R-3 other than within Type A dwelling 
units. 


1010.2 Door operations. Except as specifically permitted by 
this section, egress doors shall be readily openable from the 
egress side without the use of a key or special knowledge or 
effort. 


1010.2.1 Unlatching. The unlatching of any door or leaf 
for egress shall require not more than one motion in a 
single linear or rotational direction to release all latching 
and all locking devices. 


Exceptions: 
1. Places of detention or restraint. 


2. Where manually operated bolt locks are permit- 
ted by Section 1010.2.5. 


3. Doors with automatic flush bolts as permitted by 
Section 1010.2.4, Item 4. 


4. Doors from individual dwelling units and sleep- 
ing units of Group R occupancies as permitted by 
Section 1010.2.4, Item 5. 


1010.2.2 Hardware. Door handles, pulls, latches, locks 
and other operating devices on doors required to be acces- 
sible by Chapter 11 shall not require tight grasping, tight 
pinching or twisting of the wrist to operate. 


1010.2.3 Hardware height. Door handles, pulls, latches, 
locks and other operating devices shall be installed 34 
inches (864 mm) minimum and 48 inches (1219 mm) 
maximum above the finished floor. Locks used only for 
security purposes and not used for normal operation are 
permitted at any height. 


Exception: Access doors or gates in barrier walls and 
fences protecting pools, spas and hot tubs shall be 
permitted to have operable parts of the latch release on 
self-latching devices at 54 inches (1370 mm) maximum 
above the finished floor or ground, provided that the 
self-latching devices are not also self-locking devices 
operated by means of a key, electronic opener or inte- 
gral combination lock. 


1010.2.4 Locks and latches. Locks and latches shall be 
permitted to prevent operation of doors where any of the 
following exist: 


1. Places of detention or restraint. 


2. In Group I-1, Condition 2 and Group I-2 occupan- 
cies where the clinical needs of persons receiving 
care require containment or where persons receiv- 
ing care pose a security threat, provided that all 
clinical staff can readily unlock doors at all times, 
and all such locks are keyed to keys carried by all 
clinical staff at all times or all clinical staff have 
the codes or other means necessary to operate the 
locks at all times. 
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. In buildings in occupancy Group A having an 


occupant load of 300 or less, Groups B, F, M and 
$, and in places of religious worship, the main 
door or doors are permitted to be equipped with 
key-operated locking devices from the egress side 
provided: 


3.1. The locking device is readily distinguishable 
as locked. 


3.2. A readily visible durable sign is posted on 
the egress side on or adjacent to the door 
stating: THIS DOOR TO REMAIN 
UNLOCKED WHEN THIS SPACE IS 
OCCUPIED. The sign shall be in letters 1 
inch (25 mm) high on a contrasting back- 
ground. 

3.3. The use of the key-operated locking device 
is revocable by the building official for due 
cause. 


. Where egress doors are used in pairs, approved 


automatic flush bolts shall be permitted to be used, 
provided that the door leaf having the automatic 
flush bolts does not have a doorknob or surface- 
mounted hardware. 


. Doors from individual dwelling or sleeping units 


of Group R occupancies having an occupant load 
of 10 or less are permitted to be equipped with a 
night latch, dead bolt or security chain, provided 
such devices are openable from the inside without 
the use of a key or tool. 


. Fire doors after the minimum elevated tempera- 


ture has disabled the unlatching mechanism in 
accordance with /isted fire door test procedures. 


. Doors serving roofs not intended to be occupied 


shall be permitted to be locked preventing entry to 
the building from the roof. 


. Other than egress courts, where occupants must 


egress from an exterior space through the building 
for means of egress, exit access doors shall be per- 
mitted to be equipped with an approved locking 
device where installed and operated in accordance 
with all of the following: 


8.1. The maximum occupant load shall be posted 
where required by Section 1004.9. Such sig- 
nage shall be permanently affixed inside the 
building and shall be posted in a conspicu- 
ous space near all the exit access doorways. 


8.2. A weatherproof telephone or two-way com- 
munication system installed in accordance 
with Sections 1009.8.1 and 1009.8.2 shall be 
located adjacent to not less than one required 
exit access door on the exterior side. 

8.3. The egress door locking device is readily 


distinguishable as locked and shall be a key- 
operated locking device. 


8.4. A clear window or glazed door opening, not 
less than 5 square feet (0.46 п?) in area, 
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10. 
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shall be provided at each exit access door to 
determine if there are occupants using the 
outdoor area. 


8.5. A readily visible, durable sign shall be posted 
on the interior side on or adjacent to each 
locked required exit access door serving the 
exterior area stating, “THIS DOOR TO 
REMAIN UNLOCKED WHEN THE OUT- 
DOOR AREA IS OCCUPIED.” The letters 
on the sign shall be not less than 1 inch (25.4 
mm) high on a contrasting background. 


8.6. The occupant load of the occupied exterior 
area shall not exceed 300 occupants in 
accordance with Section 1004. 


Locking devices are permitted on doors to balco- 
nies, decks or other exterior spaces serving indi- 
vidual dwelling or sleeping units. 


Locking devices are permitted on doors to balco- 
nies, decks or other exterior spaces of 250 square 
feet (23.23 т?) or less serving a private office 
space. 


1010.2.5 Bolt locks. Manually operated flush bolts or 
surface bolts are not permitted, 


Exceptions: 


1. On doors not required for egress in individual 
dwelling units or sleeping units. 


2. Where a pair of doors serves a storage or equip- 


ment room, manually operated edge- or surface- 
mounted bolts are permitted on the inactive leaf. 


3. Where a pair of doors serves an occupant load of 


less than 50 persons in a Group B, F or S occu- 
pancy, manually operated edge- or surface- 
mounted bolts are permitted on the inactive leaf. 
The inactive leaf shall not contain doorknobs, 
panic bars or similar operating hardware. 


4. Where a pair of doors serves a Group B, F or S 


occupancy, manually operated edge- or surface- 
mounted bolts are permitted on the inactive leaf 
provided that such inactive leaf is not needed to 
meet egress capacity requirements and the build- 
ing is equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1. The inactive leaf shall not contain 
doorknobs, panic bars or similar operating hard- 
ware. 


5. Where a pair of doors serves patient care rooms 


in Group I-2 occupancies, self-latching edge- or 
surface-mounted bolts are permitted on the inac- 
tive leaf provided that the inactive leaf is not 
needed to meet egress capacity requirements and 
the inactive leaf shall not contain doorknobs, 
panic bars or similar operating hardware. 


1010.2.6 Closet doors. Closet doors that latch in the 
closed position shall be openable from inside the closet. 
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1010.2.7 Stairway doors. Interior stairway means of 
egress doors shall be openable from both sides without the 
use of a key or special knowledge or effort. 


Exceptions: 


1. Stairway discharge doors shall be openable from 
the egress side and shall only be locked from the 
opposite side. 


2. This section shall not apply to doors arranged in 
accordance with Section 403.5.3. 


3. Stairway exit doors are permitted to be locked 
from the side opposite the egress side, provided 
that they are openable from the egress side and 
capable of being unlocked simultaneously with- 
out unlatching upon a signal from the fire com- 
mand center, if present, or a signal by emergency 
personnel from a single location inside the main 
entrance to the building. 


4. Stairway exit doors shall be openable from the 
egress side and shall only be locked from the 
opposite side in Group В, Е, М and $ occupan- 
cies where the only interior access to the tenant 
space is from a single exit stairway where permit- 
ted in Section 1006.3.4. 


5. Stairway exit doors shall be openable from the 
egress side and shall only be locked from the 
opposite side in Group R-2 occupancies where 
the only interior access to the dwelling unit is 
from a single exit stairway where permitted in 
Section 1006.3.4. 


1010.2.8 Locking arrangements in educational occu- 
pancies. In Group E occupancies, Group B educational 
occupancies and Group I-4 occupancies, egress doors 
from classrooms, offices and other occupied rooms with 
locking arrangements designed to keep intruders from 
entering the room shall comply with all of the following 
conditions: 


1. The door shall be capable of being unlocked from 
outside the room with a key or other approved means. 


2. The door shall be openable from within the room in 
accordance with Section 1010.2. 


3. Modifications shall not be made to listed panic 
hardware, fire door hardware or door closers. 


4. Modifications to fire door assemblies shall be in 
accordance with NFPA 80. 


Remote locking or unlocking of doors from an 
approved location shall be permitted in addition to the 
unlocking operation in Item 1. 


1010.2.9 Panic and fire exit hardware. Swinging doors 
serving a Group H occupancy and swinging doors serving 
rooms or spaces with an occupant load of 50 or more in a 
Group A or E occupancy shall not be provided with a latch 
or lock other than panic hardware or fire exit hardware. 


Exceptions: 


1. A main exit of a Group A occupancy shall be per- 
mitted to have locking devices in accordance 
with Section 1010.2.4, Item 3. 
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2. Doors provided with panic hardware or fire exit 
hardware and serving a Group A or E occu- 
pancy shall be permitted to be electrically 
locked in accordance with Section 1010.2.11 or 
1010.2.12. 


3. Exit access doors serving occupied exterior areas 
shall be permitted to be locked in accordance 
with Section 1010.2.4, Item 8. 


4. Courtrooms shall be permitted to be locked in 
accordance with Section 1010.2.13, Item 3. 


1010.2.9.1 Refrigeration machinery room. Refrigera- 
tion machinery rooms larger than 1,000 square feet (93 
т?) shall have not less than two exit or exit access 
doorways that swing in the direction of egress travel 
and shall be equipped with panic hardware or fire exit 
hardware. 


1010.2.9.2 Rooms with electrical equipment. Exit or 
exit access doors serving transformer vaults, rooms 
designated for batteries or energy storage systems, or 
modular data centers shall be provided in accordance 
with the Electrical Code. Rooms containing electrical 
equipment rated 800 amperes or more that contain 
overcurrent devices, switching devices or control 
devices and where the exit or exit access door is less 
than 25 feet (7620 mm) from the equipment working 
space as required by the Electrical Code, such doors 
shall not be provided with a latch or lock other than 
panic hardware or fire exit hardware. The doors shall 
swing in the direction of egress travel. 


1010.2.9.3 Installation. Where panic or fire exit 
hardware is installed, it shall comply with the 
following: 


1. Panic hardware shall be listed in accordance 
with UL 305. 


2. Fire exit hardware shall be /isted in accordance 
with UL 10C and UL 305. 


3. The actuating portion of the releasing device 
shall extend not less than one-half of the door leaf 
width. 


4. The maximum unlatching force shall not exceed 
15 pounds (67 N). 


1010.2.9.4 Balanced doors. If balanced doors are used 
and panic hardware is required, the panic hardware 
shall be the push-pad type and the pad shall not extend 
more than one-half the width of the door measured 
from the latch side. 


1010.2.10 Monitored or recorded egress. Where electri- 
cal systems that monitor or record egress activity are 
incorporated, the locking system shall comply with 
Section 1010.2.11, 1010.2.12, 1010.2.13, 1010.2.14 or 
1010.2.15 or shall be readily openable from the egress side 
without the use of a key or special knowledge or effort. 


1010.2.11 Door hardware release of electrically 
locked egress doors. Door hardware release of electric 
locking systems shall be permitted on doors in the means 
of egress in any occupancy except Group H where 
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installed and operated in accordance with all of the 
following: 


1. The door hardware that is affixed to the door leaf 
has an obvious method of operation that is readily 
operated under all lighting conditions. 


2. The door hardware is capable of being operated with 
one hand and shall comply with Section 1010.2.1. 


3. Operation of the door hardware directly interrupts 
the power to the electric lock and unlocks the door 
immediately. 


4. Loss of power to the electric locking system auto- 
matically unlocks the door. 


5. Where panic or fire exit hardware is required by 
Section 1010.2.9, operation of the panic or fire exit 
hardware also releases the electric lock. 


6. The locking system units shall be /isted in accor- 
dance with UL 294. 


1010.2.12 Sensor release of electrically locked egress 
doors. Sensor release of electric locking systems shall be 
permitted on doors located in the means of egress in any 
occupancy except Group H where installed and operated 
in accordance with all of the following criteria: 


1, The sensor shall be installed on the egress side, 
arranged to detect an occupant approaching the 
doors, and shall cause the electric locking system to 
unlock. 


2. The electric locks shall be arranged to unlock by a 
signal from or loss of power to the sensor. 


3. Loss of power to the lock or locking system shall 
automatically unlock the electric locks. 


4. The doors shall be arranged to unlock from a manual 
unlocking device located 40 inches to 48 inches 
(1016 mm to 1219 mm) vertically above the floor 
and within 5 feet (1524 mm) of the secured doors. 
Ready access shall be provided to the manual 
unlocking device and the device shall be clearly 
identified by a sign that reads *PUSH TO EXIT." 
When operated, the manual unlocking device shall 
result in direct interruption of power to the electric 
lock—independent of other electronics—and the 
electric lock shall remain unlocked for not less than 
30 seconds. 


5. Activation of the building fire alarm system, where 
provided, shall automatically unlock the electric 
lock, and the electric lock shall remain unlocked 
until the fire alarm system has been reset. 


6. Activation of the building automatic sprinkler sys- 
tem or fire detection system, where provided, shall 
automatically unlock the electric lock. The electric 
lock shall remain unlocked until the fire alarm sys- 
tem has been reset. 


7. Emergency lighting shall be provided on the egress 
side of the door. 


8. The door locking system units shall be /isted in 
accordance with UL 294. 
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1010.2.13 Delayed egress. Delayed egress locking 
systems shall be permitted to be installed on doors serving 
the following occupancies in buildings that are equipped 
throughout with an automatic sprinkler system in accor- 
dance with Section 903.3.1.1 or an approved automatic 
smoke or heat detection system installed in accordance 
with Section 907. 


15 
2: 


В. 


Group В, Е, I, М, К, $ and U occupancies. 


Group Е classrooms with an occupant load of less 
than 50. 


In courtrooms in Group A-3 and B occupancies, 
delayed egress locking systems shall be permitted to 
be installed on exit or exit access doors, other than 
the main exit or exit access door, in buildings that 
are equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1. 


1010.2.13.1 Delayed egress locking system. The 
delayed egress locking system shall be installed and 
operated in accordance with all of the following: 


1. The delay electronics of the delayed egress lock- 
ing system shall deactivate upon actuation of the 
automatic sprinkler system or automatic fire 
detection system, allowing immediate free egress. 


2. The delay electronics of the delayed egress lock- 
ing system shall deactivate upon loss of power 
controlling the lock or lock mechanism, allowing 
immediate free egress. 


3. The delayed egress locking system shall have the 
capability of being deactivated at the fire com- 
mand center and other approved locations. 


4. An attempt to egress shall initiate an irreversible 
process that shall allow such egress in not more 
than 15 seconds when a physical effort to exit is 
applied to the egress side door hardware for not 
more than 3 seconds. Initiation of the irreversible 
process shall activate an audible signal in the 
vicinity of the door. Once the delay electronics 
have been deactivated, rearming the delay elec- 
tronics shall be by manual means only. 


Exception: Where approved, a delay of not 
more than 30 seconds is permitted on a delayed 
egress door. 


5. The egress path from any point shall not pass 
through more than one delayed egress locking 
system. 

Exceptions: 

1. In Group I-1, Condition 2, Group I-2 or 
I-3 occupancies, the egress path from 
any point in the building shall pass 
through not more than two delayed 
egress locking systems provided that the 
combined delay does not exceed 30 
seconds. 

2. In Group I-1, Condition 1 or Group 1-4 
occupancies, the egress path from any 
point in the building shall pass through 
not more than two delayed egress 
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locking systems provided the combined 
delay does not exceed 30 seconds and 
the building is equipped throughout with 
an automatic sprinkler system in 
accordance with Section 903.3.1.1. 


6. A sign shall be provided on the door and shall be 
located above and within 12 inches (305 mm) of 
the door exit hardware. 


Exception: Where approved, in Group I occu- 
pancies, the installation of a sign is not 
required where care recipients who because of 
clinical needs require restraint or containment 
as part of the function of the treatment area. 


6.1. For doors that swing in the direction 
of egress, the sign shall read, *PUSH 
UNTIL ALARM SOUNDS. DOOR 
CAN BE OPENED IN 15 [30] 
SECONDS." 


6.2. For doors that swing in the opposite 
direction of egress, the sign shall read, 
“PULL UNTIL ALARM SOUNDS. 
DOOR CAN BE OPENED IN 15 [30] 
SECONDS.” 


6.3. The sign shall comply with the visual 
character requirements in ICC A117.1. 


7. Emergency lighting shall be provided on the 
egress side of the door. 


8. The delayed egress locking system units shall be 
listed in accordance with UL 294, 


1010.2.14 Controlled egress doors in Group I-1, I-2, R-3 
and R-4 facilities providing care. In facilities subject to 
licensure by the State of Oregon, electric locking systems, 
including electro-mechanical locking systems and electro- 
magnetic locking systems, shall be permitted to be locked 
in the means of egress in Group 1-1, 1-2, R-3 ог R-4 facili- 
ties providing care where the clinical needs of persons 
receiving care require their containment. Controlled egress 
doors shall be permitted in such occupancies where the 
building is equipped throughout with an automatic sprin- 
Мег system in accordance with Section 903.3.1.1 in 
Groups 1-1 and 1-2, Section 903.3.1.3 in Group R-3 and 
Section 903.3.1.2 in Group R-4, or an approved automatic 
smoke detection system installed in accordance with 
Section 907, provided that the doors are installed and 
operate in accordance with all of the following: 


4. A building occupant shall not be required to pass 
through more than two doors equipped with a con- 
trolled egress locking system before entering an exif. 


5. All clinical staff shall have the keys, codes or other 
means necessary to operate the locking systems. 


6. Emergency lighting shall be provided at the door. 


7. The door locking system units shall be /isted in 
accordance with UL 294, 


Exceptions: 


1. Items 1 through 4 shall not apply to doors 
to areas occupied by persons who, because 
of clinical needs, require restraint or con- 
tainment as part of the function of a psychi- 
atric or cognitive treatment area. 


2. Items 1 through 4 shall not apply to doors 
to areas where a /isted egress control sys- 
tem is utilized to reduce the risk of child 
abduction from nursery and obstetric areas 
of a Group 1-2 hospital. 


3. In Group I-1, Condition 2; Group R-3; and 
Group R-4, Condition 2 facilities providing 
care, where an exterior refuge area is 
located within an enclosed yard, special 
egress locks located on doors or gates serv- 
ing the refuge area need not automatically 
deactivate where the refuge area is located 
not less than 50 feet (15 240 mm) from the 
building and the doors or gates provide 
access to a public way. Each such refuge 
area shall provide not less than 15 square 
feet (1.39 m?) of net clear area for each 
occupant, unless the refuge area is located 
within the public way. 


1010.2.15 Locking arrangements in buildings within 
correctional facilities. In buildings within correctional 
and detention facilities, doors in means of egress serving 
rooms or spaces occupied by persons whose movements 
are controlled for security reasons shall be permitted to be 
locked where equipped with egress control devices that 
shall unlock manually and by not less than one of the 
following means: 


1. Activation of an automatic sprinkler system 
installed in accordance with Section 903.3.1.1. 


2. Activation of an approved manual fire alarm box. 
3. А signal from a constantly attended location. 


1010.3 Special doors. Special doors and security grilles shall 
comply with the requirements of Sections 1010.3.1 through 
1010.3.4. 


1. The door locks shall unlock on actuation of the auto- 


| matic sprinkler system or automatic smoke detection 


system. 


2. The door locks shall unlock on loss of power con- 
trolling the lock or lock mechanism. 


3. The door locking system shall be installed to have 
the capability of being unlocked by a switch located 
at the fire command center, a nursing station or other 
approved location. The switch shall directly break 
power to the lock. 


1010.3.1 Revolving doors. Revolving doors shall comply 
with the following: 


1. Revolving doors shall comply with BHMA A156.27 
and shall be installed in accordance with the manu- 
facturer's instructions. 


2. Each revolving door shall be capable of breakout in 
accordance with BHMA A156.27 and shall provide an 
aggregate width of not less than 36 inches (914 mm). 
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3. A revolving door shall not be located within 10 feet 
(3048 mm) of the foot or top of stairways or escala- 
tors. A dispersal area shall be provided between the 
stairways or escalators and the revolving doors. 

4. The revolutions per minute (rpm) for a revolving 


door shall not exceed the maximum rpm as specified 
in BHMA A156.27. Manual revolving doors shall 


comply with Table 1010.3.1(1). Automatic ог. 


power-operated revolving doors shall comply with 
Table 1010.3.1(2). 


5. An emergency stop switch shall be provided near 
each entry point of power or automatic operated 
revolving doors within 48 inches (1219 mm) of the 
door and between 34 inches (864 mm) and 48 inches 
(1219 mm) above the floor. The activation area of 
the emergency stop switch button shall be not less 
than 1 inch (25 mm) in diameter and shall be red. 


6. Each revolving door shall have a side-hinged swing- 
ing door that complies with Section 1010.1 in the 
same wall and within 10 feet (3048 mm) of the 
revolving door. 


7. Revolving doors shall not be part of an accessible 
route required by Section 1009 and Chapter 11. 


TABLE 1010.3.1(1) 
MAXIMUM DOOR SPEED MANUAL REVOLVING DOORS 
REVOLVING DOOR MAXIMUM MAXIMUM ALLOWABLE 


NOMINAL DIAMETER REVOLVING DOOR SPEED 
(FT-IN) (RPM) 


For SI: 1 inch = 25.4 mm, | foot = 304.8 mm. 


TABLE 1010.3.1(2) 
MAXIMUM DOOR SPEED AUTOMATIC OR 
POWER-OPERATED REVOLVING DOORS 


REVOLVING DOOR MAXIMUM 
NOMINAL DIAMETER REVOLVING DOOR SPEED 
(FT-IN) (RPM) 
ENSE ИЕРГЕ ТЕШ RC RR TUM 
TELERS AON Е: т 
шыгады”; ЊЕ ЫР vere 
И А 
6 
4 
6 
4 
2 
9 
4 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


6 
5 
5 
F 4 
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1010.3.1.1 Egress component. A revolving door used 
as a component of a means of egress shall comply with 
Section 1010.3.1 and the following three conditions: 


1. Revolving doors shall not be given credit for 
more than 50 percent of the minimum width or 
required capacity. 

2. Each revolving door shall be credited with a 
capacity based on not more than a 50-person 
occupant load. 


3. Each revolving door shall provide for egress in 
accordance with BHMA А156.27 with a break- 
out force of not more than 130 pounds (578 М). 


1010.3.1.2 Other than egress component. A revolv- 
ing door used as other than a component of a means of 
egress shall comply with Section 1010.3.1. Тһе break- 
out force of a revolving door not used as a component 
of a means of egress shall not be more than 180 pounds 
(801 М). 


Exception: A breakout force in excess of 180 
pounds (801 N) is permitted if the breakout force is 
reduced to not more than 130 pounds (578 N) when 
not less than one of the following conditions is 
satisfied: 


1. There is a power failure or power is removed 
to the device holding the door wings in posi- 
tion. 


2. There is an actuation of the automatic sprin- 
kler system where such system is provided. 


3. There is an actuation of a smoke detection sys- 
tem that is installed in accordance with Sec- 
tion 907 to provide coverage in areas within 
the building that are within 75 feet (22 860 
mm) of the revolving doors. 


4. There is an actuation of a manual control 
switch, in an approved location and clearly 
identified, that reduces the breakout force to 
not more than 130 pounds (578 N). 


1010.3.2 Power-operated doors. Where means of egress 
doors are operated or assisted by power, the design shall 
be such that in the event of power failure, the door is 
capable of being opened manually to permit means of 
egress travel or closed where necessary to safeguard 
means of egress. The forces required to open these doors 
manually shall not exceed those specified in Section 
1010.1.3, except that the force to set the door in motion 
shall not exceed 50 pounds (220 N). The door shall be 
capable of opening from any position to the full width of 
the opening in which such door is installed when a force 
is applied to the door on the side from which egress is 
made. Power-operated swinging doors, power-operated 
sliding doors and power-operated folding doors shall 
comply with BHMA A156.10. Power-assisted swinging 
doors and low-energy power-operated swinging doors 
shall comply with BHMA 4156.19. Low-energy power- 
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operated sliding doors and low-energy power-operated 
folding doors shall comply with BHMA A156.38. 


Exceptions: 
1. Occupancies in Group I-3. 


2. Special purpose horizontal sliding, accordion or 
folding doors complying with Section 1010.3.3. 


3. For a biparting door in the emergency breakout 
mode, a door leaf located within a multiple-leaf 
opening shall be exempt from the minimum 32- 
inch (813 mm) single-leaf requirement of Section 
1010.1.1, provided that a minimum 32-inch (813 
mm) clear opening is provided when the two 
biparting leaves meeting in the center are broken 
out. 


1010.3.3 Special purpose horizontal sliding, accordion 
or folding doors. In other than Group H occupancies, 
special purpose horizontal sliding, accordion or folding 
door assemblies permitted to be a component of a means 
of egress in accordance with Exception 6 to Section 
1010.1.2 shall comply with all of the following criteria: 


— 


. The doors shall be power operated and shall be 
capable of being operated manually in the event of 
power failure. 


2. The doors shall be openable by a simple method 
without special knowledge or effort from the egress 
side or sides. 


3. The force required to operate the door shall not 
exceed 30 pounds (133 N) to set the door in motion 
and 15 pounds (67 N) to close the door or open it to 
the minimum required width. 


4. The door shall be openable with a force not to 
exceed 15 pounds (67 N) when a force of 250 
pounds (1100 N) is applied perpendicular to the 
door adjacent to the operating device. 


. The door assembly shall comply with the applicable 
fire protection rating and, where rated, shall be self- 
closing or automatic closing by smoke detection in 
accordance with Section 716.2.6.6, shall be installed 
in accordance with NFPA 80 and shall comply with 
Section 716. 


6. The door assembly shall have an integrated standby 
power supply. 


7. The door assembly power supply shall be electri- 
cally supervised. 


8. The door shall open to the minimum required width 
within 10 seconds after activation of the operating 
device. 


1010.3.4 Security grilles. In Groups B, F, M and S, hori- 
zontal sliding or vertical security grilles are permitted at 
the main exit and shall be openable from the inside with- 
out the use of a key or special knowledge or effort during 
periods that the space is occupied. The grilles shall remain 
secured in the full-open position during the period of occu- 
pancy by the general public. Where two or more exits or 


CA 


access to exits are required, not more than one-half of the | 


exits or exit access doorways shall be equipped with hori- 
zontal sliding or vertical security grilles. 


1010.4 Gates. Gates serving the means of egress system shall 
comply with the requirements of this section. Gates used as a 
component in a means of egress shall conform to the applica- 
ble requirements for doors. 


Exception: Horizontal sliding or swinging gates exceed- 
ing the 4-foot (1219 mm) maximum leaf width limitation 
are permitted in fences and walls surrounding a stadium. 


1010.4.1 Stadiums. Panic hardware is not required on 
gates surrounding stadiums where such gates are under 
constant immediate supervision while the public is pres- 
ent, and where safe dispersal areas based on 3 square feet 
(0.28 m?) per occupant are located between the fence and 
enclosed space. Such required safe dispersal areas shall 
not be located less than 50 feet (15 240 mm) from the 
enclosed space. See Section 1028.5 for means of egress 
from safe dispersal areas. 


1010.5 Turnstiles and similar devices. Turnstiles or similar 
devices that restrict travel to one direction shall not be placed 
so as to obstruct any required means of egress, except where 
permitted in accordance with Sections 1010.5.1, 1010.5.2 and 
1010.5.3. 


1010.5.1 Capacity. Each turnstile or similar device shall 
be credited with a capacity based on not more than a 50- 
person occupant load where all of the following provi- 
sions are met: 


l. Each device shall turn free in the direction of egress 
travel when primary power is lost and on the manual 
release by an employee in the area. 


2. Such devices are not given credit for more than 50 
percent of the required egress capacity or width. 


3. Each device is not more than 39 inches (991 mm) 
high. 

4. Each device has not less than 16'/, inches (419 mm) 
clear width at and below a height of 39 inches (991 
mm) and not less than 22 inches (559 mm) clear 
width at heights above 39 inches (991 mm). 


1010.5.1.1 Clear width. Where located as part of an 
accessible route, turnstiles shall have not less than 36 
inches (914 mm) clear width at and below a height of 
34 inches (864 mm), not less than 32 inches (813 mm) 
clear width between 34 inches (864 mm) and 80 inches 
(2032 mm) and shall consist of a mechanism other than 
a revolving device. 


1010.5.2 Security access turnstiles. Security access turn- 
stiles that inhibit travel in the direction of egress utilizing a 
physical barrier shall be permitted to be considered as a 
component of the means of egress, provided that all of the 
following criteria are met: 


1. The building is protected throughout by an 
approved, supervised automatic sprinkler system in 
accordance with Section 903.3.1.1. 
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2. Each security access turnstile lane configuration has a 
minimum clear passage width of 22 inches (559 mm). 


3. Any security access turnstile lane configuration pro- 
viding a clear passage width of less than 32 inches 
(810 mm) shall be credited with a maximum egress 
capacity of 50 persons. 


4. Any security access turnstile lane configuration pro- 
viding a clear passage width of 32 inches (810 mm) 
or more shall be credited with a maximum egress 
capacity as calculated in accordance with Section 
1005. 


5. Each secured physical barrier shall automatically 
retract or swing to an unobstructed open position in 
the direction of egress, under each of the following 
conditions: 


5.1. Upon loss of power to the turnstile or any 
part of the access control system that secures 
the physical barrier. 


5.2. Upon actuation of a clearly identified man- 
ual release device with ready access that 
results in direct interruption of power to each 
secured physical barrier, after which such 
barriers remain in the open position for not 
less than 30 seconds. The manual release 
device shall be positioned at one of the fol- 
lowing locations: 


5.2.1. On the egress side of each secu- 
rity access turnstile lane. 


5.2.2. At an approved location where it 
can be actuated by an employee 
assigned to the area at all times 
that the building is occupied. 


5.3. Upon actuation of the building fire alarm 
system, if provided, after which the physical 
barrier remains in the open position until the 
fire alarm system is manually reset. 


Exception: Actuation of a manual fire 
alarm box. 


5.4. Upon actuation of the building automatic 
sprinkler system or fire detection system, 
after which the physical barrier remains in 
the open position until the fire alarm system 
is manually reset. 


1010.5.3 High turnstile. Turnstiles more than 39 inches 
(991 mm) high shall meet the requirements for revolving 
doors or the requirements of Section 1010.5.2 for security 
access turnstiles. 


1010.5.4 Additional door. Where serving an occupant 
load greater than 300, each turnstile that is not portable 
shall have a side-hinged swinging door that conforms to 
Section 1010.1 within 50 feet (15 240 mm). 


Exception: A side-hinged swinging door is not 
required at security access turnstiles that comply with 
Section 1010.5.2. 
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SECTION 1011 
STAIRWAYS 


1011.1 General. Stairways serving occupied portions of a 
building shall comply with the requirements of Sections 1011.2 
through 1011.13. Alternating tread devices shall comply with 
Section 1011.14. Ship's ladders shall comply with Section 
1011.15. Ladders shall comply with Section 1011.16. 


Exception: Within rooms or spaces used for assembly 
purposes, stepped ais/es shall comply with Section 1030. 


1011.2 Width and capacity. The required capacity of stair- 
ways shall be determined as specified in Section 1005.1, but 
the minimum width shall be not less than 44 inches (1118 
mm). See Section 1009.3 for accessible means of egress 
stairways. 


Exceptions: 


1. Stairways serving an occupant load of less than 50 
shall have a width of not less than 36 inches (914 
mm). 


2. Spiral stairways as provided for in Section 1011.10. 


3. Where an incline platform lift or stairway chairlift 
is installed on stairways serving occupancies in 
Group R-3, or within dwelling units in occupancies 
in Group R-2, a clear passage width not less than 
20 inches (508 mm) shall be provided. Where the 
seat and platform can be folded when not in use, 
the distance shall be measured from the folded 
position. 


1011.3 Headroom. Stairways shall have a headroom clear- 
ance of not less than 80 inches (2032 mm) measured 
vertically from a line connecting the edge of the nosings. 
Such headroom shall be continuous above the stairway to the 
point where the line intersects the landing below, one tread 
depth beyond the bottom riser. The minimum clearance shall 
be maintained the full width of the stairway and landing. 


Exceptions: 


1. Spiral stairways complying with Section 1011.10 
are permitted a 78-inch (1981 mm) headroom clear- 
ance. 


2. In Group R-3 occupancies; within dwelling units in 
Group R-2 occupancies; and in Group U occupan- 
cies that are accessory to a Group R-3 occupancy 
or accessory to individual dwelling units in Group 
R-2 occupancies; where the nosings of treads at the 
side of a flight extend under the edge of a floor 
opening through which the stair passes, the floor 
opening shall be allowed to project horizontally 
into the required headroom not more than 4°/, 
inches (121 mm). 


1011.4 Walkline. The walkline across winder treads shall be 
concentric to the direction of travel through the turn and 
located 12 inches (305 mm) from the side where the winders 
are narrower. The 12-inch (305 mm) dimension shall be 
measured from the widest point of the clear stair width at the 
walking surface of the winder. Where winders are adjacent 
within the flight, the point of the widest clear stair width of 
the adjacent winders shall be used. 
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1011.5 Stair treads and risers. Stair treads and risers shall 
comply with Sections 1011.5.1 through 1011.5.5.3. 


1011.5.1 Dimension reference surfaces. For the purpose 
of this section, all dimensions are exclusive of carpets, 
rugs or runners. 


1011.5.2 Riser height and tread depth. Stair riser 
heights shall be 7 inches (178 mm) maximum and 4 inches 
(102 mm) minimum. The riser height shall be measured 
vertically between the nosings of adjacent treads or 
between the stairway landing and the adjacent tread. Rect- 
angular tread depths shall be 11 inches (279 mm) 
minimum measured horizontally between the vertical 
planes of the foremost projection of adjacent treads and at 
a right angle to the tread’s nosing. Winder treads shall 
have a minimum tread depth of 11 inches (279 mm) 
between the vertical planes of the foremost projection of 
adjacent treads at the intersections with the walkline and a 
minimum tread depth of 10 inches (254 mm) within the 
clear width of the stair. 


Exceptions: 


1. Spiral stairways in accordance with Section 
1011.10. 


2. Stairways connecting stepped aisles to cross 
aisles or concourses shall be permitted to use the 
riser/tread dimension in Section 1030.14.2. 


3. In Group R-3 occupancies; within dwelling units 
in Group R-2 occupancies; and in Group U occu- 
pancies that are accessory to a Group R-3 occu- 
pancy or accessory to individual dwelling units in 
Group R-2 occupancies; the maximum riser 
height shall be 7°/, inches (197 mm); the mini- 
mum tread depth shall be 10 inches (254 mm); 
the minimum winder tread depth at the walkline 
shall be 10 inches (254 mm); and the minimum 
winder tread depth shall be 6 inches (152 mm). A 
nosing projection not less than ?/, inch (19.1 mm) 
but not more than 1'/, inches (32 mm) shall be 
provided on stairways with solid risers where the 
tread depth is less than 11 inches (279 mm). 


4. See Section 3405.3.1 for the replacement of 
existing stairways. 


5. In Group 1-3 facilities, stairways providing 
access to guard towers, observation stations and 
control rooms, not more than 250 square feet (23 
m°) in area, shall be permitted to have а maxi- 
mum riser height of 8 inches (203 mm) and a 
minimum tread depth of 9 inches (229 mm). 


1011.5.3 Winder treads. Winder treads are not permitted 
in means of egress stairways except within a dwelling unit. 


Exceptions: 


1. Curved stairways in accordance with Section 
1011.9. 


2. Spiral stairways in accordance with Section 
1011.10. 


1011.5.4 Dimensional uniformity. Stair treads and risers 
shall be of uniform size and shape. The tolerance between 
the largest and smallest riser height or between the largest 
and smallest tread depth shall not exceed */, inch (9.5 mm) 
in any flight of stairs. The greatest winder tread depth at 
the walkline within any flight of stairs shall not exceed the 
smallest by more than */, inch (9.5 mm). 


Exceptions: 


1. Stairways connecting stepped aisles to cross 
aisles or concourses shall be permitted to comply 
with the dimensional nonuniformity in Section 
1030.14.2. 


2. Consistently shaped winders, complying with 
Section 1011.5, differing from rectangular treads 
in the same flight of stairs. 


3. Nonuniform riser dimension complying with 
Section 1011.5.4.1. 


1011.5.4.1 Nonuniform height risers. Where the 
bottom or top riser adjoins a sloping public way, walk- 
way or driveway having an established grade and 
serving as a landing, the bottom or top riser is permitted 
to be reduced along the slope to less than 4 inches (102 
mm) in height, with the variation in height of the 
bottom or top riser not to exceed one unit vertical in 12 
units horizontal (8-percent slope) of stair width. The 
nosings or leading edges of treads at such nonuniform 
height risers shall have a distinctive marking stripe, 
different from any other nosing marking provided on 
the stair flight. The distinctive marking stripe shall be 
visible in descent of the stair and shall have a slip-resis- 
tant surface. Marking stripes shall have a width of not 
less than 1 inch (25 mm) but not more than 2 inches (51 
mm). 


1011.5.5 Nosing and riser profile. Nosings shall have a 
curvature or bevel of not less than '/,, inch (1.6 mm) but 
not more than ?/, inch (14.3 mm) from the foremost 
projection of the tread. Risers shall be solid and vertical or 
sloped under the tread above from the underside of the 
nosing above at an angle not more than 30 degrees (0.52 
rad) from the vertical. 


1011.5.5.1 Nosing projection size. The leading edge 
(nosings) of treads shall project not more than 1'/, 
inches (32 mm) beyond the tread below. 


1011.5.5.2 Nosing projection uniformity. Nosing 
projections of the leading edges shall be of uniform 
size, including the projections of the nosing's leading 
edge of the floor at the top of a flight. 


1011.5.5.3 Solid risers. Risers shall be solid. 
Exceptions: 


1. Solid risers are not required for stairways that 
are not required to comply with Section 
1009.3, provided that the opening between 
treads does not permit the passage of a sphere 
with a diameter of 4 inches (102 mm). 


2. Solid risers are not required for occupancies in 
Group I-3 or in Group F, H and S occupancies 
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other than areas accessible to the public. The 
size of the opening in the riser is not restricted. 


3. Solid risers are not required for spiral stair- 
ways constructed in accordance with Section 
1011.10. 


1011.6 Stairway landings. There shall be a floor or landing at 
the top and bottom of each stairway. The width of landings, 
measured perpendicularly to the direction of travel, shall be not 
less than the width of stairways served. Every landing shall 
have a minimum depth, measured parallel to the direction of 
travel, equal to the width of the stairway or 48 inches (1219 
mm), whichever is less. Doors opening onto a landing shall not 
reduce the landing to less than one-half the required width. 
When fully open, the door shall not project more than 7 inches 
(178 mm) into the required width of a landing. Where wheel- 
chair spaces are required on the stairway landing in accordance 
with Section 1009.6.3, the wheelchair space shall not be 
located in the required width of the landing and doors shall not 
swing over the wheelchair spaces. 


Exceptions: 


1. Where stairways connect stepped aisles to cross 
aisles or concourses, stairway landings are not 
required at the transition between stairways and 
stepped aisles constructed in accordance with Sec- 
tion 1030. 


2. Where curved stairways of constant radius have inter- 
mediate landings, the landing depth shall be measured 
horizontally between the intersection of the walkline 
of the lower flight at the landing nosing and the inter- 
section of the walkline of the upper flight at the nos- 
ing of the lowest tread of the upper flight. 


3. Where a landing turns 90 degrees (1.57 rad) or 
more, the minimum landing depth in accordance 
with this section shall not be required where the 
landing provided is not less than that described by 
an arc with a radius equal to the width of the flight 
served. 


1011.7 Stairway construction. Stairways shall be built of 
materials consistent with the types permitted for the type of 
construction of the building. 


Exceptions: 


1. Wood handrails shall be permitted in all types of 
construction. 


2. Interior exit stairways in accordance with Section 
510.2. 


1011.7.1 Stairway walking surface. The walking surface 
of treads and landings of a stairway shall not be sloped 
steeper than one unit vertical in 48 units horizontal (2- 
percent slope) in any direction. Stairway treads and land- 
ings shall have a solid surface. Finish floor surfaces shall 
be securely attached. 


Exceptions: 


1. Openings in stair walking surfaces shall be a size 
that does not permit the passage of '/,-inch-diam- 
eter (12.7 mm) sphere. Elongated openings shall 
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be placed so that the long dimension is perpen- 
dicular to the direction of travel. 


2. In Group Е, H and $ occupancies, other than 
areas of parking structures accessible to the pub- 
lic, openings in treads and landings shall not be 
prohibited provided that a sphere with a diameter 
of 1'/, inches (29 mm) cannot pass through the 
opening. 


1011.7.2 Outdoor conditions. Outdoor stairways and 
outdoor approaches to stairways shall be designed so that 
water will not accumulate on walking surfaces. 


1011.7.3 Enclosures under interior stairways. The walls 
and soffits within enclosed usable spaces under enclosed 
and unenclosed stairways shall be protected by 1-hour 
fire-resistance-rated construction or the fire-resistance 
rating of the stairway enclosure, whichever is greater. 
Access to the enclosed space shall not be directly from 
within the stairway enclosure. 


Exception: Spaces under stairways serving and 
contained within a single residential dwelling unit in 
Group R-2 or R-3 shall be permitted to be protected on 
the enclosed side with '/,-inch (12.7 mm) gypsum 
board. 


1011.7.4 Enclosures under exterior stairways. There 
shall not be enclosed usable space under exterior exit 
stairways unless the space is completely enclosed in 1- 
hour fire-resistance-rated construction. The open space 
under exterior stairways shall not be used for any purpose. 


1011.8 Vertical rise. A flight of stairs shall not have a verti- 
cal rise greater than 12 feet (3658 mm) between floor levels 
or landings. 


Exception: Spiral stairways used as a means of egress 
from technical production areas. 


1011.9 Curved stairways. Curved stairways with winder 
treads shall have treads and risers in accordance with Section 
1011.5 and the smallest radius shall be not less than twice the 
minimum width or required capacity of the stairway. 


Exception: The radius restriction shall not apply to curved 
stairways in Group R-3 and within individual dwelling 
units in Group R-2. 


1011.10 Spiral stairways. Spiral stairways are permitted to 
be used as a component in the means of egress only within 
dwelling units or from a space not more than 250 square feet 
(23 т?) in area and serving not more than five occupants, or 
from technical production areas in accordance with Section 
410.5. 


A spiral stairway shall have а 6°/,-inch (171 mm) mini- 
mum clear tread depth at a point 12 inches (305 mm) from the 
narrow edge. The risers shall be sufficient to provide a head- 
room of 78 inches (1981 mm) minimum, but riser height shall 
not be more than 9'/, inches (241 mm). The minimum stair- 
way clear width at and below the handrail shall be 26 inches 
(660 mm). 


1011.11 Handrails. F7ights of stairways shall have handrails 
on each side and shall comply with Section 1014. Where 
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glass is used to provide the handrail, the handrail shall 
comply with Section 2407. 


Exceptions: 


1. Flights of stairways within dwelling units and flights 
of spiral stairways are permitted to have a handrail 
on one side only. 


2. Decks, patios and walkways that have a single 
change in elevation where the landing depth on each 
side of the change of elevation is greater than what 
is required for a landing do not require handrails. 


3. In Group R-3 occupancies, decks, patios and walk- 
ways that have a change in elevation consisting of a 
flight of stairs with three or fewer risers, where the 
landing depth on each side of the change of eleva- 
tion is greater than what is required for a landing, do 
not require handrails. 


4. In Group R-3 occupancies, a change in elevation 
consisting of a flight of stairs with three or fewer ris- 
ers at an entrance or egress door does not require 
handrails. 


5. Changes in room elevations consisting of a flight of 
stairs with three or fewer risers within dwelling units 
and sleeping units in Groups R-2 and R-3 do not 
require handrails. 


6. Where a platform lift is in a stationary position and 
the floor of the platform lift serves as the upper land- 
ing of a stairway, handrails shall not be required on 
the stairway, provided that all of the following crite- 
ria are met: 


6.1. The stairway contains not more than two ris- 
ers. 


6.2. A handhold, positioned horizontally or verti- 
cally, is located on one side of the stairway 
adjacent to the top landing. 

The handhold is located not less than 34 
inches (864 mm) and not more than 42 
inches (1067 mm) above the bottom landing 
of the stairway. 


6.3. 


6.4. The handhold gripping surface complies 
with Section 1014.3, and is not less than 4.5 


inches (114 mm) in length. 


1011.12 Stairway to roof. In buildings four or more stories 
above grade plane, one stairway shall extend to the roof 
surface unless the roof has a slope steeper than four units verti- 
cal in 12 units horizontal (33-percent slope). Such stairway 
shall be marked at street and floor levels with a sign indicating 
that the stairway continues to the roof. Where roofs are used as 
vegetative roofs or for other purposes, stairways shall be 
provided as required for such occupancy classification. 


Exception: Other than where required by Section 
1011.12.1, in buildings without an occupied roof access 
to the roof from the top story shall be permitted to be by 
an alternating tread device or ship's ladder. The alter- 
nating tread device or ship's ladder shall be constructed 
of noncombustible material, and not less than 30 inches 
(762 mm) in clear width at or below the required hand- 
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rails. Alternating tread devices shall otherwise comply 
with Section 1011.14 and ship's ladders shall otherwise 
comply with Section 1011.15. 


1011.12.1 Stairway to elevator equipment. Roofs and 
penthouses containing elevator equipment that must be 
accessed for maintenance are required to be accessed by a 
stairway. 


1011.12.2 Roof access. Where a stairway is provided to a 
roof, access to the roof shall be provided through a pent- 
house complying with Section 1511.2. 


Exception: In buildings without an occupied roof, 
access to the roof shall be permitted to be a roof hatch 
or trap door. In buildings four or more stories above 
grade plane, the roof hatch or trap door shall be not less 
than 36 inches (914 mm) in width and 8 feet (2438 mm) 
in length. 


1011.13 Guards. Guards shall be provided along stairways 
and landings where required by Section 1015 and shall be 
constructed in accordance with Section 1015. Where the roof 
hatch opening providing the required access is located within 
10 feet (3049 mm) of the roof edge, such roof access or roof 
edge shall be protected by guards installed in accordance 
with Section 1015. 


1011.14 Alternating tread devices. Alternating tread 
devices are limited to an element of a means of egress in 
buildings of Groups F, H and S from a mezzanine not more 
than 250 square feet (23 m?) in area and that serves not more 
than five occupants; in buildings of Group I-3 from a guard 
tower, observation station or control room not more than 250 
square feet (23 m?) in area and for access to unoccupied 
roofs. Alternating tread devices used as a means of egress 
shall not have a rise greater than 20 feet (6096 mm) between 
floor levels or landings. 


1011.14.1 Handrails of alternating tread devices. Hand- 
rails shall be provided on both sides of alternating tread 
devices and shall comply with Section 1014. 


1011.14.2 Treads of alternating tread devices. A/ternating 
tread devices shall have a minimum tread depth of 5 inches 
(127 mm), a minimum projected tread depth of 8'/, inches 
(216 mm), a minimum tread width of 7 inches (178 mm) and 
a maximum riser height of 9'/, inches (241 mm). The tread 
depth shall be measured horizontally between the vertical 
planes of the foremost projections of adjacent treads. The 
riser height shall be measured vertically between the leading 
edges of adjacent treads. The riser height and tread depth 
provided shall result in an angle of ascent from the horizontal 
of between 50 and 70 degrees (0.87 and 1.22 rad). The initial 
tread of the device shall begin at the same elevation as the 
platform, landing or floor surface. 


Exception: A/ternating tread devices used as an element 
of a means of egress in buildings from a mezzanine area 
not more than 250 square feet (23 m?) in area that serves 
not more than five occupants shall have a minimum tread 
depth of 3 inches (76 mm) with a minimum projected 
tread depth of 10'/, inches (267 mm). The rise to the 
next alternating tread surface shall not exceed 8 inches 
(203 mm). 
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1011.15 Ship's ladders. Ship's ladders are permitted to be 
used in Group I-3 as a component of a means of egress to and 
from control rooms or elevated facility observation stations 
not more than 250 square feet (23 m?) with not more than 
three occupants and for access to unoccupied roofs. The mini- 
mum clear width at and below the Aandrails shall be 20 
inches (508 mm). Ship's ladders shall be designed for the live 
loads indicated in Section 1607.17. 


1011.15.1 Handrails of ship’s ladders. Handrails shall 
be provided on both sides of ship’s ladders. 


1011.15.2 Treads of ship’s ladders. Ship’s ladders shall 
have a minimum tread depth of 5 inches (127 mm). The 
tread shall be projected such that the total of the tread 
depth plus the nosing projection is not less than 8'/, inches 
(216 mm). The maximum riser height shall be 97, inches 
(241 mm). 


1011.16 Ladders. Permanent ladders shall not serve as a part 
of the means of egress from occupied spaces within a build- 
ing. Permanent ladders shall be constructed in accordance 
with Section 306.5 of the Mechanical Code and designed for 
the live loads indicated in Section 1607.17. Permanent 
ladders shall be permitted to provide access to the following 
areas: 


1. Spaces frequented only by personnel for maintenance, 
repair or monitoring of equipment. 


2. Nonoccupiable spaces accessed only by catwalks, crawl 
spaces, freight elevators or very narrow passageways. 


3. Raised areas used primarily for purposes of security, 
life safety or fire safety including, but not limited to, 
observation galleries, prison guard towers, fire towers 
or lifeguard stands. 


4, Elevated levels in Group U not open to the general pub- 
lic. 

5. Nonoccupied roofs that are not required to have згат- 
way access in accordance with Section 1011.12. 


6. Where permitted to access equipment and appliances in 
accordance with Section 306.5 of the Mechanical Code. 


SECTION 1012 
RAMPS 


1012.1 Scope. The provisions of this section shall apply to 
ramps used as a component of a means of egress. 


Exceptions: 

1. Ramped аіѕ/еѕ within assembly rooms or spaces 
shall comply with the provisions in Section 1030. 

2. Curb ramps shall comply with ICC A117.1. 

3. Vehicle ramps in parking garages for pedestrian exit 
access shall not be required to comply with Sections 
1012.3 through 1012.10 where they are not an 
accessible route serving accessible parking spaces, 
other required accessible elements or part of an 
accessible means of egress. 


1012.2 Slope. Ramps used as part of a means of egress shall 
have a running slope not steeper than | unit vertical in 12 
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units horizontal (8.3-percent slope). The slope of other pedes- 
trian ramps shall not be steeper than 1 unit vertical in 8 units 
horizontal (12.5-percent slope). 


1012.3 Cross slope. The slope measured perpendicular to the 
direction of travel of a ramp shall not be steeper than one unit 
vertical in 48 units horizontal (2-percent slope). 


1012.4 Vertical rise. The rise for any ramp run shall be 30 
inches (762 mm) maximum. 


1012.5 Minimum dimensions. The minimum dimensions of 
means of egress ramps shall comply with Sections 1012.5.1 
through 1012.5.3. 


1012.5.1 Width and capacity. The minimum width and 
required capacity of a means of egress ramp shall be not 
less than that required for corridors by Section 1020.3. 
The clear width of a ramp between handrails, if provided, 
or other permissible projections shall be 36 inches (914 
mm) minimum. 


1012.5.2 Headroom. The minimum headroom in all parts 
of the means of egress ramp shall be not less than 80 
inches (2032 mm) above the finished floor of the ramp run 
and any intermediate landings. The minimum clearance 
shall be maintained for the full width of the ramp and 
landing. 

1012.5.3 Restrictions. Means of egress ramps shall not 
reduce in width in the direction of egress travel. Projec- 
tions into the required ramp and landing width are 
prohibited. Doors opening onto a landing shall not reduce 
the clear width to less than 42 inches (1067 mm). 


1012.6 Landings. Ramps shall have landings at the bottom 
and top of each ramp, points of turning, entrance, exits and at 
doors. Landings shall comply with Sections 1012.6.1 through 
1012.6.5. 


1012.6.1 Slope. Landings shall have a slope not steeper 
than one unit vertical in 48 units horizontal (2-percent 
slope) in any direction. Changes in level are not permitted. 


1012.6.2 Width. The landing width shall be not less than 
the width of the widest ramp run adjoining the landing. 


1012.6.3 Length. The landing length shall be 60 inches 
(1525 mm) minimum. 


Exceptions: 


1. In Group R-2 and R-3 individual dwelling and 
sleeping units that are not required to be Accessi- 
ble units, Type A units or Type B units in accor- 
dance with Section 1108, landings are permitted 
to be 36 inches (914 mm) minimum. 


2. Where the ramp is not a part of an accessible 
route, the length of the landing shall not be 
required to be more than 48 inches (1219 mm) in 
the direction of travel. 


1012.6.4 Change in direction. Where changes in direc- 
tion of travel occur at landings provided between ramp 
runs, the landing shall be 60 inches by 60 inches (1524 
mm by 1524 mm) minimum. 
Exception: In Group R-2 and R-3 individual dwelling 
or sleeping units that are not required to be Accessible 
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units, Type A units or Type B units in accordance with 
Section 1108, landings are permitted to be 36 inches by 
36 inches (914 mm by 914 mm) minimum. 


1012.6.5 Doorways. Where doorways are located adjacent 
to a ramp landing, maneuvering clearances required by 
ICC А117.1 are permitted to overlap the required landing 
area. 


1012.7 Ramp construction. Ramps shall be built of materi- 
als consistent with the types permitted for the type of 
construction of the building, except that wood handrails shall 
be permitted for all types of construction. 


1012.7.1 Ramp surface. The surface of ramps shall be of 
slip-resistant materials that are securely attached. 


1012.7.2 Outdoor conditions. Outdoor ramps and 
outdoor approaches to ramps shall be designed so that 
water will not accumulate on walking surfaces. 


1012.8 Handrails. Ramps with a rise greater than 6 inches 
(152 mm) shall have handrails on both sides. Handrails shall 
comply with Section 1014. 


1012.9 Guards. Guards shall be provided where required by 
Section 1015 and shall be constructed in accordance with 
Section 1015. 


1012.10 Edge protection. Edge protection complying with 
Section 1012.10.1 or 1012.10.2 shall be provided on each 
side of ramp runs and at each side of ramp landings. 


Exceptions: 


1. Edge protection is not required on ramps that are not 
required to have handrails, provided they have 
flared sides that comply with the JCC 4117.1 curb 
ramp provisions. 


2. Edge protection is not required on the sides of ramp 
landings serving an adjoining ramp run or stairway. 

3. Edge protection is not required on the sides of ramp 
landings having a vertical dropoff of not more than 
'/, inch (12.7 mm) within 10 inches (254 mm) hori- 
zontally of the required landing area. 


1012.10.1 Curb, rail, wall or barrier. A curb, rail, wall 
or barrier shall be provided to serve as edge protection. A 
curb shall be not less than 4 inches (102 mm) in height. 
Barriers shall be constructed so that the barrier prevents 
the passage of a 4-inch-diameter (102 mm) sphere, where 
any portion of the sphere is within 4 inches (102 mm) of 
the floor or ground surface. 


1012.10.2 Extended floor or ground surface. The floor 
or ground surface of the ramp run or landing shall extend 
12 inches (305 mm) minimum beyond the inside face of a 
handrail complying with Section 1014. 


SECTION 1013 
EXIT SIGNS 


1013.1 Where required. Exits and exit access doors shall be 
marked by an approved exit sign readily visible from any 
direction of egress travel. The path of egress travel to exits 
and within ехиз shall be marked by readily visible exit signs 
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to clearly indicate the direction of egress travel in cases 
where the exit or the path of egress travel is not immediately 
visible to the occupants. Intervening means of egress doors 
within exits shall be marked by exit signs. Exit sign place- 
ment shall be such that any point in an exit access corridor or 
exit passageway is within 100 feet (30 480 mm) or the /isted 
viewing distance of the sign, whichever is less, from the near- 
est visible exit sign. 


Exceptions: 


1. Exit signs are not required in rooms or areas that 
require only one exit or exit access. 


2. Main exterior exit doors or gates that are obviously 
and clearly identifiable as exits need not have exit 
signs where approved by the building official. 


3. Exit signs are not required in occupancies in Group 
U and individual sleeping units or dwelling units in 
Group R-1, R-2 or R-3. 


4. Exit signs are not required in dayrooms, sleeping 
rooms or dormitories in occupancies in Group I-3. 


5. In occupancies in Groups A-4 and А-5, exit signs 
are not required on the seating side of vomitories or 
openings into seating areas where exit signs are pro- 
vided in the concourse that are readily apparent from 
the vomitories. Egress lighting is provided to iden- 
tify each vomitory or opening within the seating 
area in an emergency. 


1013.2 Low-level exit signs in Group R-1. Where exit signs 
are required in Group R-1 occupancies by Section 1013.1, 
additional low-level exit signs shall be provided in all areas 
serving guest rooms in Group R-1 occupancies and shall 
comply with Section 1013.5. 


The bottom of the sign shall be not less than 10 inches 
(254 mm) nor more than 18 inches (455 mm) above the floor 
level. The sign shall be flush mounted to the door or wall. 
Where mounted on the wall, the edge of the sign shall be 
within 4 inches (102 mm) of the door frame on the latch side. 


1013.3 Illumination. Exit signs shall be internally or exter- 
nally illuminated. 


Exception: Tactile signs required by Section 1013.4 need 
not be provided with illumination. 


1013.4 Raised character and braille exit signs. Where exit 
signs are provided at an area of refuge with direct access to a 
stairway, an exterior area for assisted rescue, an exit stairway 
or ramp, an exit passageway, a horizontal exit and the exit 
discharge, a sign stating “EXIT” in visual characters, raised 
characters and braille and complying with ICC A117.1 shall 
be provided. 


1013.5 Internally illuminated exit signs. Electrically 
powered, se/f-/uminous and photoluminescent exit signs shall 
be /isted and labeled in accordance with UL 924 and shall be 
installed in accordance with the manufacturer's instructions 
and Chapter 27. Exit signs shall be illuminated at all times. 


1013.6 Externally illuminated exit signs. Externally illumi- 
nated exit signs shall comply with Sections 1013.6.1 through 
1013.6.3. 
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1013.6.1 Graphics. Every exit sign and directional exit 
sign shall have plainly legible letters not less than 6 inches 
(152 mm) high with the principal strokes of the letters not 
less than */, inch (19.1 mm) wide. The word “EXIT” shall 
have letters having a width not less than 2 inches (51 mm) 
wide, except the letter “I,” and the minimum spacing 
between letters shall be not less than */, inch (9.5 mm). 
Signs larger than the minimum established in this section 
shall have letter widths, strokes and spacing in proportion 
to their height. 


The word *EXIT" shall be in high contrast with the 
background and shall be clearly discernible when the 
means of exit sign illumination is or is not energized. If a 
chevron directional indicator is provided as part of the exit 
sign, the construction shall be such that the direction of the 
chevron directional indicator cannot be readily changed. 


1013.6.2 Exit sign illumination. The face of an exit sign 
illuminated from an external source shall have an intensity 
of not less than 5 footcandles (54 lux). 


1013.6.3 Power source. Exit signs shall be illuminated at 
all times. To ensure continued illumination for a duration 
of not less than 90 minutes in case of primary power loss, 
the sign illumination means shall be connected to an emer- 
gency power system provided from storage batteries, unit 
equipment or an on-site generator. The installation of the 
emergency power system shall be in accordance with 
Chapter 27. Group 1-2, Condition 2 exit sign illumination 
shall not be provided by unit equipment batteries only. 


Exception: Approved exit sign illumination types that 
provide continuous illumination independent of exter- 
nal power sources for a duration of not less than 90 
minutes, in case of primary power loss, are not required 
to be connected to an emergency electrical system. 


SECTION 1014 
HANDRAILS 


1014.1 Where required. Handrails serving flights of stair- 
ways, ramps, stepped aisles and ramped ais/es shall be 
adequate in strength and attachment in accordance with 
Section 1607.9. Handrails required for flights of stairways 
by Section 1011.11 shall comply with Sections 1014.2 
through 1014.9, Handrails required for ramps by Section 
1012.8 shall comply with Sections 1014.2 through 1014.8. 
Handrails for stepped aisles and ramped aisles required by 
Section 1030.16 shall comply with Sections 1014.2 through 
1014.8. 


1014.2 Height. Handrail height, measured above stair tread 
nosings, or finish surface of ramp slope, shall be uniform, not 
less than 34 inches (864 mm) and not more than 38 inches 
(965 mm). Handrail height of alternating tread devices and 
ships ladders, measured above tread nosings, shall be 
uniform, not less than 30 inches (762 mm) and not more than 
34 inches (864 mm). 


Exceptions: 


1. Where handrail fittings or bendings are used to pro- 
vide continuous transition between flights, the fit- 
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tings or bendings shall be permitted to exceed the 
maximum height. 


2. In Group R-3 occupancies; within dwelling units in 
Group R-2 occupancies; and in Group U occupancies 
that are associated with a Group R-3 occupancy or 
associated with individual dwelling units in Group R- 
2 occupancies; where handrail fittings or bendings 
are used to provide continuous transition between 
flights, transition at winder treads, transition from 
handrail to guard, or where used at the start of a 
flight, the handrail height at the fittings or bendings 
shall be permitted to exceed the maximum height. 


. Handrails on top of a guard where permitted along 
stepped aisles and ramped aisles in accordance with 
Section 1030,16. 


1014.3 Handrail graspability. Required handrails shall 

comply with Section 1014.3.1 or shall provide equivalent 

graspability. 
Exception: In Group R-3 occupancies; within dwelling 
units in Group R-2 occupancies; and in Group U occupan- 
cies that are accessory to a Group R-3 occupancy or 
accessory to individual dwelling units in Group R-2 occu- 
pancies; handrails shall be Type I in accordance with 
Section 1014.3.1, Type П in accordance with Section 
1014.3.2 or shall provide equivalent graspability. 


~ 


1014.3.1 Type I. Handrails with a circular cross section 
shall have an outside diameter of not less than 1'/, inches 
(32 mm) and not greater than 2 inches (51 mm). Where the 
handrail is not circular, it shall have a perimeter dimen- 
sion of not less than 4 inches (102 mm) and not greater 
than 6'/, inches (160 mm) with a maximum cross-sectional 
dimension of 2'/, inches (57 mm) and minimum cross- 
sectional dimension of 1 inch (25 mm). Edges shall have a 
minimum radius of 0.01 inch (0.25 mm). 


1014.3.2 Type II. Handrails with a perimeter greater 
than 6'/, inches (160 mm) shall provide a graspable 
finger recess area on both sides of the profile. The finger 
recess shall begin within a distance of */, inch (19 mm) 
measured vertically from the tallest portion of the profile 
and achieve a depth of not less than */,, inch (8 mm) 
within "/, inch (22 mm) below the widest portion of the 
profile. This required depth shall continue for not less 
than ?/, inch (10 mm) to a level that is not less than 17/, 
inches (45 mm) below the tallest portion of the profile. 
The width of the handrail above the recess shall be not 
less than 1'/, inches (32 mm) to not greater than 27, 
inches (70 mm). Edges shall have a minimum radius of 
0.01 inch (0.25 mm). 


1014.4 Continuity. Handrail gripping surfaces shall be 
continuous, without interruption by newel posts or other 
obstructions. 
Exceptions: 
1. Handrails within dwelling units are permitted to be 
interrupted by a newel post at a turn or landing. 
2. Within a dwelling unit, the use of a volute, turnout, 
starting easing or starting newel is allowed over the 
lowest tread. 
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3. Handrail brackets or balusters attached to the bottom 
surface of the handrail that do not project horizon- 
tally beyond the sides of the handrail within 1'/, 
inches (38 mm) of the bottom of the handrail shall 
not be considered obstructions. For each У, inch 
(12.7 mm) of additional handrail perimeter dimen- 
sion above 4 inches (102 mm), the vertical clearance 
dimension of 1'/, inches (38 mm) shall be permitted 
to be reduced by '/, inch (3.2 mm). 


4, Where handrails are provided along walking sur- 
faces with slopes not steeper than 1:20, the bottoms 
of the handrail gripping surfaces shall be permitted 
to be obstructed along their entire length where they 
are integral to crash rails or bumper guards. 


5. Handrails serving stepped aisles or ramped aisles 
are permitted to be discontinuous in accordance with 
Section 1030.16.1. 


1014.5 Fittings. Handrails shall not rotate within their fittings. 


1014.6 Handrail extensions. Handrails shall return to a wall, 
guard or the walking surface or shall be continuous to the 
handrail of an adjacent flight of stairs or ramp run. Where 
handrails are not continuous between flights, the handrails 
shall extend horizontally not less than 12 inches (305 mm) 
beyond the top riser and continue to slope for the depth of one 
tread beyond the bottom riser. At ramps where handrails are 
not continuous between runs, the handrails shall extend hori- 
zontally above the landing 12 inches (305 mm) minimum 
beyond the top and bottom of ramp runs. The extensions of 
handrails shall be in the same direction of the flights of stairs 
at stairways and the ramp runs at ramps. 


Exceptions: 


1. Handrails within a dwelling unit that is not required 
to be accessible need extend only from the top riser 
to the bottom riser. 


2. Handrails serving aisles in rooms or spaces used for 
assembly purposes are permitted to comply with the 
handrail extensions in accordance with Section 
1030.16. 


3. Handrails for alternating tread devices and ships 
ladders are permitted to terminate at a location verti- 
cally above the top and bottom risers. Handrails for 
alternating tread devices are not required to be con- 
tinuous between flights or to extend beyond the top 
or bottom risers. 


1014.7 Clearance. Clear space between a handrail and a wall 
or other surface shall be not less than 1'/, inches (38 mm). A 
handrail and a wall or other surface adjacent to the handrail 
shall be free of any sharp or abrasive elements. 


1014.8 Projections. On ramps and on ramped ais/es that are 
part of an accessible route, the clear width between handrails 
shall be 36 inches (914 mm) minimum. Projections into the 
required width of aisles, stairways and ramps at each side 
shall not exceed 4'/, inches (114 mm) at or below the Лапа- 
rail height. Projections into the required width shall not be 
limited above the minimum headroom height required in 
Section 1011.3. Projections due to intermediate handrails 
shall not constitute a reduction in the egress width. Where a 
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pair of intermediate handrails are provided within the stair- 
way width without a walking surface between the pair of 
intermediate handrails and the distance between the pair of 
intermediate handrails is greater than 6 inches (152 mm), the 
available egress width shall be reduced by the distance 
between the closest edges of each such intermediate pair of 
handrails that is greater than 6 inches (152 тт). 


1014.9 Intermediate handrails. Stairways shall have inter- 
mediate handrails located in such a manner that all portions 
of the stairway minimum width or required capacity are 
within 30 inches (762 mm) of a handrail, On monumental 
stairs, handrails shall be located along the most direct path of 
egress travel. 


SECTION 1015 
GUARDS 


1015.1 General. Guards shall comply with the provisions of 
Sections 1015.2 through 1015.7. Operable windows with sills 
located more than 72 inches (1829 mm) above finished grade 
or other surface below shall comply with Section 1015.8. 


1015.2 Where required. Guards shall be located along 
open-sided walking surfaces, including mezzanines, equip- 
ment platforms, ais/es, stairs, ramps and landings that are 
located more than 30 inches (762 mm) measured vertically to 
the floor or grade below at any point within 36 inches (914 
mm) horizontally to the edge of the open side. Guards shall 
be provided at the perimeter of the occupied portions of an 
occupied roof. Guards shall be adequate in strength and 
attachment in accordance with Section 1607.9. 


Exceptions: Guards are not required for the following 
locations: 


1. On the loading side of loading docks or piers. 


2. On the audience side of stages and raised platforms, 
including stairs leading up to the stage and raised 
platforms. 


3. On raised stage and platform floor areas, such as 
runways, ramps and side stages used for entertain- 
ment or presentations. 


4. At vertical openings in the performance area of 
stages and platforms. 


5. At elevated walking surfaces appurtenant to stages 
and platforms for access to and utilization of special 
lighting or equipment. 

6. Along vehicle service pits not accessible to the pub- 
lic. 

7. In assembly seating areas at cross aisles in accor- 
dance with Section 1030.17.2. 


8. On the loading side of station platforms on fixed 
guideway transit or passenger rail systems. 


1015.2.1 Glazing. Where glass is used to provide a guard 
or as a portion of the guard system, the guard shall 
comply with Section 2407. Where the glazing provided 
does not meet the strength and attachment requirements of 
Section 1607.9, complying guards shall be located along 
glazed sides of open-sided walking surfaces. 
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1015.3 Height. Required guards shall be not less than 42 
inches (1067 mm) high, measured vertically as follows: 


1. From the adjacent walking surfaces. 


2. On stairways and stepped aisles, from the line connect- 
ing the leading edges of the tread nosings. 


3. On ramps and ramped aisles, from the ramp surface at 
the guard. 


Exceptions: 


1. For occupancies in Group R-3 not more than three 
stories above grade in height and within individual 
dwelling units in occupancies in Group R-2 not 
more than three stories above grade in height with 
separate means of egress, required guards shall be 
not less than 36 inches (914 mm) in height measured 
vertically above the adjacent walking surfaces. 


2. For occupancies in Group R-3, and within individual 
dwelling units in occupancies in Group R-2, guards 
on the open sides of stairs shall have a height not 
less than 34 inches (864 mm) measured vertically 
from a line connecting the leading edges of the 
treads. 


3. For occupancies in Group R-3, and within individual 
dwelling units in occupancies in Group R-2, where 
the top ofthe guard serves as a handrail on the open 
sides of stairs, the top of the guard shall be not less 
than 34 inches (864 mm) and not more than 38 
inches (965 mm) measured vertically from a line 
connecting the leading edges of the treads. 


4. The guard height in assembly seating areas shall 
comply with Section 1030.17 as applicable. 


5. Along alternating tread devices and ships ladders, 
guards where the top rail serves as a handrail shall 
have height not less than 30 inches (762 mm) and not 
more than 34 inches (864 mm), measured vertically 
from the leading edge of the device tread nosing. 


6. In Group F occupancies where exit access stairways 
serve fewer than three stories and such stairways are 
not open to the public, and where the top of the guard 
also serves as a handrail, the top of the guard shall be 
not less than 34 inches (864 mm) and not more than 
38 inches (965 mm) measured vertically from a line 
connecting the leading edges of the treads. 


1015.4 Opening limitations. Required guards shall not have 
openings that allow passage of a sphere 4 inches (102 mm) in 
diameter from the walking surface to the required guard 
height. 


Exceptions: 


1. From a height of 36 inches (914 mm) to 42 inches 
(1067 mm), guards shall not have openings that 
allow passage of a sphere 4?/, inches (111 mm) in 
diameter. 

2. The triangular openings at the open sides of a stair, 
formed by the riser, tread and bottom rail shall not 
allow passage of a sphere 6 inches (152 mm) in 
diameter. 
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3. At elevated walking surfaces for access to and use of 
electrical, mechanical or plumbing systems or 
equipment, guards shall not have openings that 
allow passage of a sphere 21 inches (533 mm) in 
diameter. 


4. In areas that are not open to the public within occu- 
pancies in Group I-3, Е, H or $, and for alternating 
tread devices and ships ladders, guards shall not 
have openings that allow passage of a sphere 21 
inches (533 mm) in diameter. 


5. In assembly seating areas, guards required at the end 
of aisles in accordance with Section 1030.17.4 shall 
not have openings that allow passage of a sphere 4 
inches (102 mm) in diameter up to a height of 26 
inches (660 mm). From a height of 26 inches (660 
mm) to 42 inches (1067 mm) above the adjacent 
walking surfaces, guards shall not have openings 
that allow passage of a sphere 8 inches (203 mm) in 
diameter. 


6. Within individual dwelling units and sleeping units 
in Group R-2 and R-3 occupancies, guards on the 
open sides of stairs shall not have openings that 
allow passage of a sphere 47/, (111 mm) inches іп 
diameter. 


1015.5 Screen porches. Porches and decks that are enclosed 
with insect screening shall be provided with guards where the 
walking surface is located more than 30 inches (762 mm) 
above the floor or grade below. 


1015.6 Mechanical equipment, systems and devices. 
Guards shall be provided where various components that 
require service are located within 10 feet (3048 mm) of a roof 
edge or open side of a walking surface and such edge or open 
side is located more than 30 inches (762 mm) above the floor, 
roof or grade below. The guard shall extend not less than 30 
inches (762 mm) beyond each end of such components. The 
guard shall be constructed so as to prevent the passage of a 
sphere 21 inches (533 mm) in diameter. 


Exception: Guards are not required where personal fall 
arrest anchorage connector devices that comply with 
ANSI/ASSE Z 359.1 are installed. 


1015.7 Roof access. Guards shall be provided where the roof 
hatch opening is located within 10 feet (3048 mm) of a roof 
edge or open side of a walking surface and such edge or open 
side is located more than 30 inches (762 mm) above the floor, 
roof or grade below. The guard shall extend not less than 30 
inches (762 mm) beyond each end of the hatch parallel to the 
roof edge. The guard shall be constructed so as to prevent the 
passage of a sphere 21 inches (533 mm) in diameter. 


Exception: Guards are not required where personal fall 
arrest anchorage connector devices that comply with 
ANSI/ASSE Z 359.1 are installed. 


1015.8 Window openings. Windows in Group R-2 and R-3 
buildings including dwelling units, where the bottom of the 
clear opening of an operable window is located less than 36 
inches (914 mm) above the finished floor and more than 72 
inches (1829 mm) above the finished grade or flat surface not 
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| | less than 36 inches (914 mm) in width below on the exterior 
of the building, shall comply with one of the following: 


1. Operable windows where the top of the sill of the open- 
ing is located more than 75 feet (22 860 mm) above the 
finished grade or other surface below and that are pro- 
vided with window fall prevention devices that comply 
with ASTM F2006. 


2. Operable windows where the openings will not allow a 
4-inch-diameter (102 mm) sphere to pass through the 
opening when the window is in its largest opened posi- 
tion. 


3. Operable windows where the openings are provided 
with window fall prevention devices that comply with 
ASTM F2090. 


4. Operable windows that are provided with window 
opening control devices that comply with Section 
1015.8.1. 


1015.8.1 Window opening control devices. Window 
opening control devices shall comply with ASTM F2090. 
The window opening control device, after operation to 
release the control device allowing the window to fully 
open, shall not reduce the minimum net clear opening area 
of the window unit to less than the area required by 
Section 1031.3.1. 


SECTION 1016 
EXIT ACCESS 


1016.1 General. The exit access shall comply with the appli- 
cable provisions of Sections 1003 through 1015. Exit access 
arrangement shall comply with Sections 1016 through 1021. 


1016.2 Egress through intervening spaces. Egress through 
intervening spaces shall comply with this section. 


1. Exit access through an enclosed elevator lobby is permit- 
ted. Where access to two or more exits or exit access 
doorways is required in Section 1006.2.1, access to not 
less than one of the required exits shall be provided with- 
out travel through the enclosed elevator lobbies required 
by Section 3006. Where the path of exit access travel 
passes through an enclosed elevator lobby, the level of 
protection required for the enclosed elevator lobby is not 
required to be extended to the ехй unless direct access to 
an exit is required by other sections of this code. 


2. Egress from a room or space shall not pass through 
adjoining or intervening rooms or areas, except where 
such adjoining rooms or areas and the area served are 
accessory to one or the other, are not a Group H occu- 
pancy and provide a discernible path of egress travel to 
an exit, 


3. An exit access shall not pass through a room that can be 
locked to prevent egress. 


4. Means of egress from dwelling units or sleeping areas 
shall not lead through other sleeping areas, toilet rooms 
or bathrooms. 


5. Egress shall not pass through kitchens, storage rooms, 
closets or spaces used for similar purposes. 


Exceptions: 


1. Means of egress are not prohibited through a 
kitchen area serving adjoining rooms consti- 
tuting part of the same dwelling unit or sleep- 
ing unit. 

2. Means of egress are not prohibited through 
stockrooms in Group M occupancies where all 
of the following are met: 


2.1. The stock is of the same hazard 
classification as that found in the main 
retail area. 


2.2. Not more than 50 percent of the ехй 
access is through the stockroom. 


2.3. The stockroom is not subject to 
locking from the egress side. 


2.4. There is a demarcated, minimum 44- 
inch-wide (1118 mm) ais/e defined by 
full- or partial-height fixed walls or 
similar construction that will maintain 
the required width and lead directly 
from the retail area to the exit without 
obstructions. 


1016.2.1 Multiple tenants. Where more than one tenant 
occupies any one floor of a building or structure, each 
tenant space, dwelling unit and sleeping unit shall be 
provided with access to the required exits without passing 
through adjacent tenant spaces, dwelling units and sleep- 
ing units. 


Exception: The means of egress from a smaller tenant 
space shall not be prohibited from passing through a 
larger adjoining tenant space where such rooms or 
spaces of the smaller tenant occupy less than 10 percent 
of the area of the larger tenant space through which 
they pass; are the same or similar occupancy group; a 
discernible path of egress travel to an ехй is provided; 
and the means of egress into the adjoining space is not 
subject to locking from the egress side. A required 
means of egress serving the larger tenant space shall 
not pass through the smaller tenant space or spaces. 


SECTION 1017 
EXIT ACCESS TRAVEL DISTANCE 


A 


1017.1 General. Travel distance within the exit access 
portion of the means of egress system shall be in accordance A 
with this section. . 9 


Exception: Means of egress are not prohibited 
through adjoining or intervening rooms or spaces 
in a Group H, S or F occupancy where the adjoin- 
ing or intervening rooms or spaces are the same 1017.2 Limitations. Exit access travel distance shall not 
or a lesser hazard occupancy group. exceed the values given in Table 1017.2. 
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EXIT ACCESS TRAVEL DISTANCE* 


Bo ae ee 
Ша” Саром DC 
И reis [е 
| мы | | 
For 81: 1 foot = 304.8 mm. 


a. See the following sections for modifications to exit access travel distance 
requirements: 


Section 402.8: For the distance limitation in malls. 

Section 407.4: For the distance limitation in Group I-2. 

Sections 408.6.1 and 408.8.1: For the distance limitations in Group I-3. 

Section 411.2: For the distance limitation in special amusement areas. 

Section 412.6: For the distance limitations in aircraft manufacturing 
facilities. 

Section 1006.2.2.3: For the distance limitation in refrigeration machin- 
ery rooms. 

Section 1006.2.2.4: For the distance limitation in refrigerated rooms and 
spaces. 

Section 1006.3.4: For buildings with one exit. 

Section 1017.2.2: For increased distance limitation in Groups F-1 and 
$-1. 

Section 1017.2.3: For increased distance limitation in Group Н-5. 

Section 1030.7: For increased limitation in assembly seating. 

Section 3103.4: For temporary structures. 

Section 3104.9; For pedestrian walkways. 

b. Buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 or 903,3.1.2. See Section 903 for 
occupancies where automatic sprinkler systems are permitted in 
accordance with Section 903.3.1.2. 

c. Buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 

d. Group H occupancies equipped throughout with an automatic sprinkler 
system in accordance with Section 903.2.5.1. 

e. Group R-3 and R-4 buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.3. See Section 
903.2.8 for occupancies where automatic sprinkler systems are permitted 
in accordance with Section 903.3.1.3. 


1017.2.1 Exterior egress balcony increase. Exit access 
travel distances specified in Table 1017.2 shall be 
increased up to an additional 100 feet (30 480 mm) 
provided that the last portion of the exit access leading to 
the exit occurs on an exterior egress balcony constructed 
in accordance with Section 1021. The length of such 
balcony shall be not less than the amount of the increase 
taken. 


1017.2.2 Groups F-1 and S-1 increase. The maximum 
exit access travel distance shall be 400 feet (122 m) in 
Group F-1 or S-1 occupancies where all of the following 
conditions are met: 
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1. The portion of the building classified as Group F-1 
or S-1 is limited to one story in height. 


2. The minimum height from the finished floor to the 
bottom of the ceiling or roof slab or deck is 24 feet 
(7315 mm). 


3. The building is equipped throughout with an auto- 
matic sprinkler system in accordance with Section 
903.3.1.1. 


1017.2.3 Group H-5 increase. The maximum exit access 
travel distance shall be 300 feet (91 m) in the fabrication 
areas of Group H-5 occupancies where all of the following 
conditions are met: 


]. The width of the fabrication area is not less than 300 
feet (91 m). 


2. The area of the fabrication area is not less than 
220,000 square feet (18 600 m?). 


3. The height of the fabrication area measured between 
the raised metal floor and the clean filter ceiling is 
not less than 16 feet (4877 mm). 


4. The supply ventilation rate is not less than 20 cfm 
per square foot, not less than 25 percent fan filter 
unit (FFU) coverage and is running at full capacity 
during egress. 


1017.3 Measurement. Exit access travel distance shall be 
measured from the most remote point of each room, area or 
space along the natural and unobstructed path of horizontal 
and vertical egress travel to the entrance to an exit. Where 
more than one exit is required, exit access travel distance 
shall be measured to the nearest exit. 


Exceptions: 


1. In open parking garages, exit access travel distance 
is permitted to be measured to the closest riser of an 
exit access stairway or the closest slope of an exit 
access ramp. 


2. In smoke protected seating and open air assembly 
seating, exit access travel distance shall be measured 
in accordance with Section 1030.7. 


1017.3.1 Exit access stairways and ramps. Travel 
distance on exit access stairways or ramps shall be 
included in the exit access travel distance measurement. 
The measurement along stairways shall be made on a 
plane parallel and tangent to the stair tread nosings in the 
center of the stair and landings. The measurement along 
ramps shall be made on the walking surface in the center 
of the ramp and landings. 


1017.3.2 Atriums. Exit access travel distance for areas 
open to an atrium shall comply with the requirements of 
Sections 1017.3.2.1 through 1017.3.2.3. 


1017.3.2.1 Egress not through the atrium. Where 
required access to the exits is not through the atrium, 
exit access travel distance shall comply with Section 
1017.2. 


1017.3.2.2 Exit access travel distance at the level of 
exit discharge. Where the path of egress travel is 
through an atrium space, exit access travel distance at 
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the /evel of exit discharge shall be determined in accor- 
dance with Section 1017.2. 


1017.3.2.3 Exit access travel distance at other than 
the level of exit discharge. Where the path of egress 
travel is not at the level of exit discharge from the 
atrium, that portion of the total permitted exit access 
travel distance that occurs within the atrium shall be 
not greater than 200 feet (60 960 mm). 


SECTION 1018 
AISLES 


1018.1 General. Aisles and aisle accessways serving as a 
portion of the exit access in the means of egress system shall 
comply with the requirements of this section. Aisles or aisle 
accessways shall be provided from all occupied portions of 
the exit access that contain seats, tables, furnishings, displays 
and similar fixtures or equipment. The minimum width or 
required capacity of ais/es shall be unobstructed. 

Exception: 

1005.7. 
1018.2 Aisles in assembly spaces. Ais/es and aisle access- 


ways serving a room or space used for assembly purposes 
shall comply with Section 1030. 


1018.3 Aisles in Groups B and M. In Group B and M occu- 
pancies, the minimum clear aisle width shall be determined 
by Section 1005.1 for the occupant load served, but shall be 
not less than that required for corridors by Section 1020.3. 


Encroachments complying with Section 


Exception: Nonpublic ais/es serving less than 50 people 
and not required to be accessible by Chapter 11 need not 
exceed 28 inches (711 mm) in width. 


1018.4 Aisle accessways in Group M. An aisle accessway 
shall be provided on not less than one side of each element 
within the merchandise pad. The minimum clear width for an 
aisle accessway not required to be accessible shall be 30 
inches (762 mm). The required clear width of the ais/e 
accessway shall be measured perpendicular to the elements 
and merchandise within the merchandise pad. The 30-inch 
(762 mm) minimum clear width shall be maintained to 
provide a path to an adjacent ais/e or aisle accessway. The 
common path of egress travel shall not exceed 30 feet (9144 
mm) from any point in the merchandise pad. 


Exception: For areas serving not more than 50 occupants, 
the common path of egress travel shall not exceed 75 feet 
(22 860 mm). 


1018.5 Aisles in other than assembly spaces and Groups B 
and M. In other than rooms or spaces used for assembly 
purposes and Group B and M occupancies, the minimum 
clear aisle capacity shall be determined by Section 1005.1 for 
the occupant load served, but the width shall be not less than 
that required for corridors by Section 1020.3. 


Exception: Nonpublic ais/es serving less than 50 people 
and not required to be accessible by Chapter 11 need not 
exceed 28 inches (711 mm) in width. 


SECTION 1019 
EXIT ACCESS STAIRWAYS AND RAMPS 


1019.1 General. Exit access stairways and ramps serving as 
an exit access component in a means of egress system shall 
comply with the requirements of this section. The number of 
stories connected by exit access stairways and ramps shall 
include basements, but not mezzanines. 


1019.2 All occupancies. Exit access stairways and ramps 
that serve floor levels within a single story are not required to 
be enclosed. 


1019.3 Occupancies other than Groups 1-2 and 1-3. In 
other than Group I-2 and I-3 occupancies, floor openings 
containing exit access stairways or ramps shall be enclosed 
with a shaft enclosure constructed in accordance with Section 
713. 


Exceptions: 


1. Exit access stairways and ramps that serve or atmo- 
spherically communicate between only two adjacent 
stories. Such interconnected stories shall not be open 
to other stories. 


2. In Group R-1, R-2 or R-3 occupancies, exit access 
stairways and ramps connecting four stories or less 
serving and contained within an individual dwelling 
unit or sleeping unit or live/work unit. 


3. Exit access stairways serving and contained within a 
Group R-3 congregate residence or a Group R-4 
facility are not required to be enclosed. 


4. Exit access stairways and ramps іп buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1, where 
the area of the vertical opening between stories does 
not exceed twice the horizontal projected area of the 
stairway or ramp and the opening is protected by a 
draft curtain and closely spaced sprinklers in accor- 
dance with NFPA 13. In other than Group B and M 
occupancies, this provision is limited to openings 
that do not connect more than four stories. 


5. Exit access stairways and ramps within an atrium 
complying with the provisions of Section 404. 


6. Exit access stairways and ramps in open parking 
garages that serve only the parking garage. 


7. Exit access stairways and ramps serving smoke-pro- 
tected or open-air assembly seating complying with 
the exit access travel distance requirements of Sec- 
tion 1030.7. 


8. Exit access stairways and ramps between the bal- 
cony, gallery or press box and the main assembly 
floor in occupancies such as theaters, places of reli- 
gious worship, auditoriums and sports facilities. 


9. Exterior exit access stairways or ramps between 
occupied roofs. 


1019.4 Group 1-2 and 1-3 occupancies. In Group 1-2 and 1-3 
occupancies, floor openings between stories containing exit 
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access stairways or ramps are required to be enclosed with a 
shaft enclosure constructed in accordance with Section 713. 


Exception: In Group I-3 occupancies, exit access stair- 
ways or ramps constructed in accordance with Section 408 
are not required to be enclosed. 


SECTION 1020 
CORRIDORS 


1020.1 General. Corridors serving as an exit access compo- 
nent in a means of egress system shall comply with the 
requirements of Sections 1020.2 through 1020.7. 


1020.2 Construction. Corridors shall be fire-resistance rated 
in accordance with Table 1020.2. The corridor walls required 
to be fire-resistance rated shall comply with Section 708 for 
fire partitions. 


Exceptions: 


l. A fire-resistance rating is not required for corridors 
in an occupancy in Group E where each room that is 
used for instruction has not less than one door open- 
ing directly to the exterior and rooms for assembly 
purposes have not less than one-half of the required 
means of egress doors opening directly to the exte- 
rior. Exterior doors specified in this exception are 
required to be at ground level. 


2. A fire-resistance rating is not required for corridors 
contained within a dwelling unit or sleeping unit in 
an occupancy in Groups I-1 and R. 


3. A fire-resistance rating is not required for corridors 
in open parking garages. 


4. A fire-resistance rating is not required for corridors 
in an occupancy in Group B that is a space requiring 
only a single means of egress complying with Sec- 
tion 1006.2. 


5. Corridors adjacent to the exterior walls of buildings 
shall be permitted to have unprotected openings on 
unrated exterior walls where unrated walls are per- 
mitted by Table 705.5 and unprotected openings are 
permitted by Table 705.8. 


1020.2.1 Hoistway opening protection. Elevator hoist- 
way openings shall be protected in accordance with 
Section 3006.2.1. 


1020.3 Width and capacity. The required capacity of corri- 
dors shall be determined as specified in Section 1005.1, but 
the minimum width shall be not less than that specified in 
Table 1020.3. 


Exception: In Group І-2 occupancies, corridors are not 
required to have a clear width of 96 inches (2438 mm) in 
areas where there will not be stretcher or bed movement 
for access to care or as part of the defend-in-place strategy. 
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TABLE 1020.2 
CORRIDOR FIRE-RESISTANCE RATING 


REQUIRED FIRE-RESISTANCE 
RATING (h 
OCCUPANCY Sun 


sij E, F, M, 5 Greater than 30 


All 
- П 


OCCUPANT 
LOAD SERVED 
BY CORRIDOR 


СИИ РА РА А rao 


а. For requirements for occupancies in Group 1-2, see Sections 407.2 and 

407.3. 

b. For a reduction in the fire-resistance rating for occupancies in Group 1-3, 
see Section 408.8. 

с. Buildings equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1 or 903.3.1.2 where allowed. 

d. Group R-3 and R-4 buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 903,3.1.3. See Section 
903.2.8 for occupancies where automatic sprinkler systems are permitted 
in accordance with Section 903.3.1.3. 


TABLE 1020.3 
MINIMUM CORRIDOR WIDTH 


MINIMUM WIDTH 
(inches) 


OCCUPANCY 


Any facility not listed in this table 
Access to and utilization of mechanical, plumb- 24 
ing or electrical systems or equipment 


With an occupant load of less than 50 


Within a dwelling unit 
In Group E with a corridor having an occupant 
72 
load of 100 or more 
In corridors and areas serving stretcher traffic 
Е Ave 72 
in ambulatory care facilities 
Group I-2 in areas where required for bed 
movement 


For SI: 1 inch = 25.4 mm. 


1020.4 Obstruction. The minimum width or required capac- 
ity of corridors shall be unobstructed. 


Exception: Encroachments complying with Section 


1005.7. 


1020.5 Dead ends. Where more than one exit or exit access 
doorway is required, the exit access shall be arranged such 
that dead-end corridors do not exceed 20 feet (6096 mm) in 
length. 


Exceptions: 


1. In Group I-3, Condition 2, 3 or 4, occupancies, 
the dead end in a corridor shall not exceed 50 feet 
(15 240 mm). 


2. In occupancies in Groups B, E, F, I-1, M, R-1, R-2, 
S and U, where the building is equipped throughout 
with an automatic sprinkler system in accordance 
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with Section 903.3.1.1, the length of the dead-end 
corridors shall not exceed 50 feet (15 240 mm). 


3. A dead-end corridor shall not be limited in length 
where the length of the dead-end corridor is less 
than 2.5 times the least width of the dead-end corri- 
dor. 


4, In Group 1-2, Condition 2 occupancies, the length of 
dead-end corridors that do not serve patient rooms 
or patient treatment spaces shall not exceed 30 feet 
(9144 mm). 


1020.6 Air movement in corridors. Corridors shall not 
serve as supply, return, exhaust, relief or ventilation air ducts. 


Exceptions: 


1. Use of a corridor as a source of makeup air for 
exhaust systems in rooms that open directly onto 
such corridors, including toilet rooms, bathrooms, 
dressing rooms, smoking lounges and janitor clos- 
ets, shall be permitted, provided that each such cor- 
ridor is directly supplied with outdoor air at a rate 
greater than the rate of makeup air taken from the 
corridor. 


2. Where located within a dwelling unit, the use of cor- 
ridors for conveying return air shall not be prohib- 
ited. 


3. Where located within tenant spaces of 1,000 square 
feet (93 m?) or less in area, utilization of corridors 
for conveying return air is permitted. 


4. Transfer air movement required to maintain the 
pressurization difference within health care facilities 
in accordance with ASHRAE 170. 


1020.6.1 Corridor ceiling. Use of the space between the 
corridor ceiling and the floor or roof structure above as a 
return air plenum is permitted for one or more of the 
following conditions: 


1. The corridor is not required to be of fire-resistance- 
rated construction. 


2. The corridor is separated from the plenum by fire- 
resistance-rated construction. 


3. The air-handling system serving the corridor is shut 
down upon activation of the air-handling unit smoke 
detectors required by the Mechanical Code. 


4, The air-handling system serving the corridor is shut 
down upon detection of sprinkler water flow where 
the building is equipped throughout with an auto- 
matic sprinkler system. 


5. The space between the corridor ceiling and the floor 
or roof structure above the corridor is used as a 
component of an approved engineered smoke con- 
trol system. 


1020.7 Corridor continuity. Fire-resistance-rated corridors 
shall be continuous from the point of entry to an exit, and 
shall not be interrupted by intervening rooms. Where the path 
of egress travel within a fire-resistance-rated corridor to the 
exit includes travel along unenclosed exit access stairways or 
ramps, the fire-resistance rating shall be continuous for the 
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length of the stairway or ramp and for the length of the 
connecting corridor on the adjacent floor leading to the exit. 


Exceptions: 


1. Foyers, lobbies or reception rooms constructed as 
required for corridors shall not be construed as 
intervening rooms. 


2. Enclosed elevator lobbies as permitted by Item 1 of 
Section 1016.2 shall not be construed as intervening 
rooms. 


SECTION 1021 
EGRESS BALCONIES 


1021.1 General. Balconies used for egress purposes shall 
conform to the same requirements as corridors for minimum 
width, required capacity, headroom, dead ends and 
projections. 


1021.2 Wall separation. Exterior egress balconies shall be 
separated from the interior of the building by walls and open- 
ing protectives as required for corridors. 


Exception: Separation is not required where the exterior 
egress balcony is served by not less than two stairways 
and a dead-end travel condition does not require travel 
past an unprotected opening to reach a stairway. 


1021.3 Openness. The long side of an egress balcony shall be 
not less than 50 percent open, and the open area above the 
guards shall be so distributed as to minimize the accumula- 
tion of smoke or toxic gases. 


1021.4 Location. Exterior egress balconies shall have a mini- 
mum fire separation distance of 10 feet (3048 mm) measured 
at right angles from the exterior edge of the egress balcony to 
the following: 


1. Adjacent /ot lines. 
2. Other portions of the building. 


3. Other buildings on the same lot unless the adjacent 
building exterior walls and openings are protected in 
accordance with Section 705 based on fire separation 
distance. 


For the purposes of this section, other portions of the 
building shall be treated as separate buildings. 


SECTION 1022 
EXITS 


1022.1 General. Exits shall comply with Sections 1022 
through 1027 and the applicable requirements of Sections 
1003 through 1015. An exit shall not be used for any purpose 
that interferes with its function as a means of egress. Once a 
given level of exit protection is achieved, such level of 
protection shall not be reduced until arrival at the exit 
discharge. Exits shall be continuous from the point of entry 
into the exit to the exit discharge. 


1022.2 Exterior exit doors. Buildings or structures used for 
human occupancy shall have not less than one exterior door 
that meets the requirements of Section 1010.1.1. 
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1022.2.1 Detailed requirements. Exterior exit doors shall 
comply with the applicable requirements of Section 
1010.1. 


1022.2.2 Arrangement. Exterior exit doors shall lead 
directly to the exit discharge or the public way. 


SECTION 1023 
INTERIOR EXIT STAIRWAYS AND RAMPS 


1023.1 General. /nterior exit stairways and ramps serving as 
an exit component in a means of egress system shall comply 
with the requirements of this section. /nterior exit stairways 
and ramps shall be enclosed and lead directly to the exterior 
of the building or shall be extended to the exterior of the 
building with an exit passageway conforming to the require- 
ments of Section 1024, except as permitted in Section 1028.2. 
An interior exit stairway or ramp shall not be used for any 
purpose other than as a means of egress and a circulation 
path. 


1023.2 Construction. Enclosures for interior exit stairways 
and ramps shall be constructed as fire barriers in accordance 
with Section 707 or horizontal assemblies constructed in 
accordance with Section 711, or both. /nterior exit stairway 
and ramp enclosures shall have a fire-resistance rating of not 
less than 2 hours where connecting four stories or more and 
not less than 1 hour where connecting less than four stories. 
The number of stories connected by the interior exit stair- 
ways or ramps shall include any basements, but not any 
mezzanines. Enclosures for interior exit stairways and ramps 
shall have a fire-resistance rating not less than the floor 
assembly penetrated, but need not exceed 2 hours. 


Exceptions: 


l. Interior exit stairways and ramps in Group I-3 occu- 
pancies in accordance with the provisions of Section 
408.3.8. 


2. Interior exit stairways within an atrium enclosed in 
accordance with Section 404.6. 


3. Interior exit stairways in accordance with Section 
510.2. 


1023.3 Termination. /nterior exit stairways and ramps shall 
terminate at an exit discharge or a public way. 


Exception: A combination of interior exit stairways, inte- 
rior exit ramps and exit passageways, constructed in 
accordance with Sections 1023.2, 1023.3.1 and 1024, 
respectively, and forming a continuous protected enclo- 
sure, shall be permitted to extend an interior exit stairway 
or ramp to the exit discharge or a public way. 


1023.3.1 Extension. Where interior exit stairways and 
ramps are extended to an exit discharge or a public way by 
an exit passageway, the interior exit stairway and ramp 
shall be separated from the exit passageway by a fire 
barrier constructed in accordance with Section 707 or a 
horizontal assembly constructed in accordance with 
Section 711, or both. The fire-resistance rating shall be 
not less than that required for the interior exit stairway and 
ramp. A fire door assembly complying with Section 716 
shall be installed in the fire barrier to provide a means of 
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egress from the interior exit stairway and ramp to the exit 
passageway. Openings in the fire barrier other than the 
fire door assembly are prohibited. Penetrations of the fire 
barrier are prohibited. 


Exceptions: 


1. Penetrations of the fire barrier in accordance 
with Section 1023.5 shall be permitted. 


2. Separation between an interior exit stairway or 
ramp and the exit passageway extension shall not 
be required where there are no openings into the 
exit passageway extension. 


3. Separation between an interior exit stairway or 
ramp and the exit passageway extension shall not 
be required where the interior exit stairway and 
the exit passageway extension are pressurized in 
accordance with Section 909.20.5. 


1023.4 Openings. /nterior exit stairway and ramp opening 
protectives shall be in accordance with the requirements of 
Section 716. 


Openings in interior exit stairways and ramps other than 
unprotected exterior openings shall be limited to those 
required for exit access to the enclosure from normally occu- 
pied spaces and for egress from the enclosure. 


Elevators shall not open into interior exit stairways and 
ramps. 


1023.5 Penetrations. Penetrations into or through interior 
exit stairways and ramps are prohibited except for the 
following: 


1. Equipment and ductwork necessary for independent 
ventilation or pressurization. 


. Fire protection systems. 
. Security systems. 
. Two-way communication systems. 


л ы Uv WN 


. Electrical raceway for fire department communication 
systems. 


6. Electrical raceway serving the interior exit stairway 
and ramp and terminating at a steel box not exceeding 
16 square inches (0.010 m?). 


7. Structural elements supporting the interior exit stair- 
way or ramp or enclosure, such as beams or joists. 


Such penetrations shall be protected in accordance with 
Section 714. There shall not be penetrations or communica- 
tion openings, whether protected or not, between adjacent 
interior exit stairways and ramps. 


Exception: Membrane penetrations shall be permitted on 
the outside of the interior exit stairway and ramp. Such 
penetrations shall be protected in accordance with Section 
71442. 


1023.6 Ventilation. Equipment and ductwork for interior 
exit stairway and ramp ventilation as permitted by Section 
1023.5 shall comply with one of the following items: 


1. Such equipment and ductwork shall be located exterior 
to the building and shall be directly connected to the 
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interior exit stairway and ramp by ductwork enclosed 
in construction as required for shafts. 


2. Where such equipment and ductwork is located within 
the interior exit stairway and ramp, the intake air shall 
be taken directly from the outdoors and the exhaust air 
shall be discharged directly to the outdoors, or such air 
shall be conveyed through ducts enclosed in construc- 
tion as required for shafts. 


3. Where located within the building, such equipment and 
ductwork shall be separated from the remainder of the 
building, including other mechanical equipment, with 
construction as required for shafts. 


In each case, openings into the fire-resistance-rated con- 
struction shall be limited to those needed for maintenance and 
operation and shall be protected by opening protectives in 
accordance with Section 716 for shaft enclosures. 


The interior exit stairway and ramp ventilation systems 
shall be independent of other building ventilation systems. 


1023.7 Interior exit stairway and ramp exterior walls. 
Exterior walls of the interior exit stairway or ramp shall 
comply with the requirements of Section 705 for exterior 
walls. Where nonrated walls or unprotected openings enclose 
the exterior of the stairway or ramps and the walls or open- 
ings are exposed by other parts of the building at an angle of 
less than 180 degrees (3.14 rad), the building exterior walls 
within 10 feet (3048 mm) horizontally of a nonrated wall or 
unprotected opening shall have a fire-resistance rating of not 
less than 1 hour. Openings within such exterior walls shall be 
protected by opening protectives having a fire protection 
rating of not less than */, hour. This construction shall extend 
vertically from the ground to a point 10 feet (3048 mm) 
above the topmost landing of the stairway or ramp, or to the 
roof line, whichever is lower. 


| 1023.8 Barrier at level of exit discharge. An interior exit 
stairway and ramp shall not continue below its /еуе/ of exit 
discharge unless an approved barrier is provided at the /еуе/ 
of exit discharge to prevent persons from unintentionally 
continuing into levels below. Directional exit signs shall be 
provided as specified in Section 1013. 


1023.9 Stairway identification signs. A sign shall be 
provided at each floor landing in an interior exit stairway and 
ramp connecting more than three stories designating the floor 
level, the terminus of the top and bottom of the interior exit 
stairway and ramp and the identification of the stairway or 
ramp. The signage shall state the story of and direction to the 
exit discharge, and the availability of roof access from the 
interior exit stairway and ramp for the fire department. The 
bottom of the sign shall be located not less than 5 feet (1524 
mm) above the floor landing in a position that is readily visi- 
| ble when the doors are in the open and closed positions. 


1023.9.1 Signage requirements. Stairway identification 
signs shall comply with all of the following requirements: 


1. The signs shall be a minimum size of 18 inches (457 
mm) by 12 inches (305 тт). 


2. The letters designating the identification of the inte- 
rior exit stairway and ramp shall be not less than 17, 
inches (38 mm) in height. 
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3. The number designating the floor level shall be not 
less than 5 inches (127 mm) in height and located in 
the center of the sign. 


4. Other lettering and numbers shall be not less than 1 
inch (25 mm) in height. 


5. Characters and their background shall have a non- 
glare finish. Characters shall contrast with their back- 
ground, with either light characters on a dark 
background or dark characters on a light background. 


6. Where signs required by Section 1023.9 are installed 
in the interior exit stairways and ramps of buildings 
subject to Section 1025, the signs shall be made of 
the same materials as required by Section 1025.4. 


1023.10 Elevator lobby identification signs. At landings in 
interior exit stairways where two or more doors lead to the 
floor level, any door with direct access to an enclosed eleva- 
tor lobby shall be identified by signage located on the door or 
directly adjacent to the door stating “Elevator Lobby.” 
Signage shall be in accordance with Section 1023.9.1, Items 
4, 5 and 6. 


1023.11 Tactile floor-level signs. Where floor level signs are 
provided in interior exit stairways and ramps, a floor-level 
sign identifying the floor level in visual characters, raised 
characters and braille complying with ICC A117.1 shall be 
located at each floor-level landing adjacent to the door lead- 
ing from the interior exit stairway and ramp into the corridor. 


1023.12 Smokeproof enclosures. Where required by Section 
403.5.4, 405.7.2 or 412.2.2.1, interior exit stairways and 
ramps shall be smokeproof enclosures in accordance with 
Section 909.20. 


1023.12.1 Termination and extension. А smokeproof 
enclosure shall terminate at an exit discharge or a public 
way. The smokeproof enclosure shall be permitted to be 
extended by an exit passageway in accordance with Section 
1023.3. The exit passageway shall be without openings other 
than the fire door assembly required by Section 1023.3.1 and 
those necessary for egress from the exit passageway. The 
exit passageway shall be separated from the remainder of the 
building by 2-hour fire barriers constructed in accordance 
with Section 707 or horizontal assemblies constructed in 
accordance with Section 711, or both. 


Exceptions: 


1. Openings in the exit passageway serving a 
smokeproof enclosure are permitted where the 
exit passageway is protected and pressurized in 
the same manner as the smokeproof enclosure, 
and openings are protected as required for access 
from other floors. 


2. The fire barrier separating the smokeproof enclo- 
sure from the exit passageway is not required, 
provided that the exit passageway is protected 
and pressurized in the same manner as the smoke- 
proof enclosure. 


3. A smokeproof enclosure shall be permitted to 
egress through areas on the /evel of exit discharge 
or vestibules as permitted by Section 1028. 
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1023.12.2 Enclosure access. Access to the stairway or 
ramp within a smokeproof enclosure shall be by way of a 
vestibule or an open exterior balcony. 


Exception: Access is not required by way of a vesti- 
bule or exterior balcony for stairways and ramps using 
the pressurization alternative complying with Section 
909.20.5. 


1023.13 Standpipes. Standpipes and standpipe hose connec- 
tions shall be provided where required by Sections 905.3 and 
905.4. 


SECTION 1024 
EXIT PASSAGEWAYS 


1024.1 General. Exit passageways serving as an exit compo- 
nent in a means of egress system shall comply with the 
requirements of this section. An exit passageway shall not be 
used for any purpose other than as a means of egress and a 
circulation path. 


1024.2 Width and capacity. The required capacity of exit 
passageways shall be determined as specified in Section 
1005.1 but the minimum width shall be not less than 44 
inches (1118 mm), except that exit passageways serving an 
occupant load of less than 50 shall be not less than 36 inches 
(914 mm) in width. The minimum width or required capacity 
of exit passageways shall be unobstructed. 


Exception: Encroachments complying with Section 1005.7. 


1024.3 Construction. Exit passageway enclosures shall have 
walls, floors and ceilings of not less than a 1-hour fire-resis- 
tance rating, and not less than that required for any 
connecting interior exit stairway or ramp. Exit passageways 
shall be constructed as fire barriers in accordance with 
Section 707 or horizontal assemblies constructed in accor- 
dance with Section 711, or both. 


1024.4 Termination. Exit passageways on the level of exit 
discharge shall terminate at an exit discharge. Exit passage- 
ways on other levels shall terminate at an exit. 

1024.5 Openings. Exit passageway opening protectives shall 
be in accordance with the requirements of Section 716. 

Except as permitted in Section 402.8.7, openings in exit 
passageways other than unprotected exterior openings shall 
be limited to those necessary for exit access to the exit pas- 
sageway from normally occupied spaces and for egress from 
the exit passageway. 

Where an interior exit stairway or ramp is extended to an 
exit discharge or a public way by an exit passageway, the exit 
passageway shall comply with Section 1023.3.1. 

Elevators shall not open into an exit passageway. 

1024.6 Penetrations. Penetrations into or through an exif 
passageway are prohibited except for the following: 

1. Equipment and ductwork necessary for independent 

ventilation or pressurization. 


2. Fire protection systems. 
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. Security systems. 

. Two-way communication systems. 

. Electrical raceway for fire department communication. 

. Electrical raceway serving the exit passageway and ter- 
minating at a steel box not exceeding 16 square inches 
(0.010 m?). 


Such penetrations shall be protected in accordance with 
Section 714. There shall not be penetrations or communicat- 
ing openings, whether protected or not, between adjacent exit 
passageways. 
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Exception: Membrane penetrations shall be permitted on 
the outside of the exit passageway. Such penetrations shall 
be protected in accordance with Section 714.4.2. 


1024.7 Ventilation. Equipment and ductwork for exit 
passageway ventilation as permitted by Section 1024.6 shall 
comply with one of the following: 


1. The equipment and ductwork shall be located exterior 
to the building and shall be directly connected to the 
exit passageway by ductwork enclosed in construction 
as required for shafts. 


2. Where the equipment and ductwork is located within 
the exit passageway, the intake air shall be taken 
directly from the outdoors and the exhaust air shall be 
discharged directly to the outdoors, or the air shall be 
conveyed through ducts enclosed in construction as 
required for shafts. 


3. Where located within the building, the equipment and 
ductwork shall be separated from the remainder of the 
building, including other mechanical equipment, with 
construction as required for shafts. 


In each case, openings into the fire-resistance-rated con- 
struction shall be limited to those needed for maintenance and 
operation and shall be protected by opening protectives in 
accordance with Section 716 for shaft enclosures. 


Exit passageway ventilation systems shall be independent 
of other building ventilation systems. 


1024.8 Exit passageway exterior walls. Exterior walls of 
the exit passageway shall comply with Section 705. Where 
nonrated walls or unprotected openings enclose the exterior 
of the exit passageway and the walls or openings are exposed 
by other parts of the building at an angle of less than 180 
degrees (3.14 rad), the building exterior walls within 10 feet 
(3048 mm) horizontally of a nonrated wall or unprotected 
opening shall have a fire-resistance rating of not less than 1 
hour. Openings within such exterior walls shall be protected 
by opening protectives having a fire protection rating of not 
less than */, hour. This construction shall extend vertically 
from the ground to a point 10 feet (3048 mm) above the floor 
of the exit passageway, or to the roof line, whichever is 
lower. 


1024.9 Standpipes. Standpipes and standpipe hose connec- 
tions shall be provided where required by Sections 905.3 and 
905.4. 
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SECTION 1025 
LUMINOUS EGRESS PATH MARKINGS 


1025.1 General. Approved luminous egress path markings 
delineating the exit path shall be provided in high-rise build- 
ings of Group A, В, Е, 1-1, М or R-1 occupancies in 
accordance with this section. 


Exception: Luminous egress path markings shall not be 
required on the /evel of exit discharge in lobbies that serve 
as part of the exit path in accordance with Section 1028.2, 
Exception 1. 


1025.2 Markings within exit components. Egress path 
markings shall be provided in interior exit stairways, interior 
exit ramps and exit passageways, in accordance with Sections 
1025.2.1 through 1025.2.6.3. 


1025.2.1 Steps. A solid and continuous stripe shall be 
applied to the horizontal leading edge of each step and 
shall extend for the full length of the step. Outlining 
stripes shall have a minimum horizontal width of 1 inch 
(25 mm) and a maximum width of 2 inches (51 тт). The 
leading edge of the stripe shall be placed not more than '/, 
inch (12.7 mm) from the leading edge of the step and the 
stripe shall not overlap the leading edge of the step by not 
more than '/, inch (12.7 mm) down the vertical face of the 
step. 


Exception: The minimum width of 1 inch (25 mm) 
shall not apply to outlining stripes /isted in accordance 
with UL 1994. 


1025.2.2 Landings. The leading edge of landings shall be 
marked with a stripe consistent with the dimensional 
requirements for steps. 


1025.2.3 Handrails. Handrails and handrail extensions 
shall be marked with a solid and continuous stripe having 
a minimum width of 1 inch (25 mm). The stripe shall be 
placed on the top surface of the handrail for the entire 
length of the handrail, including extensions and newel 
post caps. Where handrails or handrail extensions bend or 
turn corners, the stripe shall not have a gap of more than 4 
inches (102 mm). 


Exception: The minimum width of 1 inch (25 mm) 
shall not apply to outlining stripes /isted in accordance 
with UL 1994, 


1025.2.4 Perimeter demarcation lines. Stair landings 
and other floor areas within interior exit stairways, interior 
exit ramps and exit passageways, with the exception of the 
sides of steps, shall be provided with solid and continuous 
demarcation lines on the floor or on the walls or a combi- 
nation of both. The stripes shall be 1 to 2 inches (25 mm to 
51 mm) wide with interruptions not exceeding 4 inches 
(102 mm). 


Exception: The minimum width of 1 inch (25 mm) 
shall not apply to outlining stripes /isted in accordance 
with UL 1994. 


1025.2.4.1 Floor-mounted demarcation lines. Perim- 
eter demarcation lines shall be placed within 4 inches 
(102 mm) of the wall and shall extend to within 2 
inches (51 mm) of the markings on the leading edge of 


landings. The demarcation lines shall continue across 
the floor in front of all doors. 


Exception: Demarcation lines shall not extend in 
front of exit discharge doors that lead out of an exit 
and through which occupants must travel to complete 
the exit path. 


1025.2.4.2 Wall-mounted demarcation lines. Perime- 
ter demarcation lines shall be placed on the wall with 
the bottom edge of the stripe not more than 4 inches 
(102 mm) above the finished floor. At the top or bottom 
of the stairs, demarcation lines shall drop vertically to 
the floor within 2 inches (51 mm) of the step or landing 
edge. Demarcation lines on walls shall transition verti- 
cally to the floor and then extend across the floor where 
a line on the floor is the only practical method of outlin- 
ing the path. Where the wall line is broken by a door, 
demarcation lines on walls shall continue across the 
face of the door or transition to the floor and extend 
across the floor in front of such door. 


Exception: Demarcation lines shall not extend in 
front of exit discharge doors that lead out of an exit 
and through which occupants must travel to complete 
the exit path. 


1025.2.4.3 Transition. Where a wall-mounted demar- 
cation line transitions to a floor-mounted demarcation 
line, or vice versa, the wall-mounted demarcation line 
shall drop vertically to the floor to meet a compli- 
mentary extension of the floor-mounted demarcation 
line, thus forming a continuous marking. 


1025.2.5 Obstacles. Obstacles at or below 6 feet 6 inches 
(1981 mm) in height and projecting more than 4 inches 
(102 mm) into the egress path shall be outlined with mark- 
ings not less than 1 inch (25 mm) in width comprised of a 
pattern of alternating equal bands, of luminous material 
and black, with the alternating bands not more than 2 
inches (51 mm) thick and angled at 45 degrees (0.79 rad). 
Obstacles shall include, but are not limited to, standpipes, 
hose cabinets, wall projections and restricted height areas. 
However, such markings shall not conceal any required 
information or indicators including but not limited to 
instructions to occupants for the use of standpipes. 


Exception: The minimum width of 1 inch (25 mm) 
shall not apply to markings /isted in accordance with 
UL 1994. 


1025.2.6 Doors within the exit path. Doors through 
which occupants must pass in order to complete the exit 
path shall be provided with markings complying with 
Sections 1025.2.6.1 through 1025.2.6.3. 


1025.2.6.1 Emergency exit symbol. The doors shall be 
identified by a low-location luminous emergency exit 
symbol complying with NFPA 170. The exit symbol 
shall be not less than 4 inches (102 mm) in height and 
shall be mounted on the door, centered horizontally, 
with the top of the symbol not higher than 18 inches 
(457 mm) above the finished floor. 


1025.2.6.2 Door hardware markings. Door hardware 
shall be marked with not less than 16 square inches 
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(10323 mm? of luminous material. This marking shall 
be located behind, immediately adjacent to, or on the 
door handle or escutcheon. Where a panic bar is 
installed, such material shall be not less than 1 inch (25 
mm) wide for the entire length of the actuating bar or 
touchpad. 


1025.2.6.3 Door frame markings. The top and sides of 
the door frame shall be marked with a solid and contin- 
uous 1-іпеһ- to 2-inch-wide (25 mm to 51 mm) stripe. 
Where the door molding does not provide sufficient flat 
surface on which to locate the stripe, the stripe shall be 
permitted to be located on the wall surrounding the 
frame. 


1025.3 Uniformity. Placement and dimensions of markings 
shall be consistent and uniform throughout the same 
enclosure. 


1025.4 Self-luminous and photoluminescent. Luminous 
egress path markings shall be permitted to be made of any 
material, including paint, provided that an electrical charge is 
not required to maintain the required luminance. Such materi- 
als shall include, but not be limited to, se/f-Juminous 
materials and photoluminescent materials. Materials shall 
comply with either of the following standards: 


1. UL 1994, 


2. ASTM E2072, except that the charging source shall be 
1 footcandle (11 lux) of fluorescent illumination for 60 
minutes, and the minimum luminance shall be 30 mili- 
candelas per square meter at 10 minutes and 5 milican- 
delas per square meter after 90 minutes. 


1025.5 Illumination. Where photoluminescent exit path 
markings are installed, they shall be provided with not less 
than 1 footcandle (11 lux) of illumination for not less than 60 
minutes prior to periods when the building is occupied and 
continuously during occupancy. 


SECTION 1026 
HORIZONTAL EXITS 


1026.1 General. Horizontal exits serving as an exif in a 
means of egress system shall comply with the requirements 
of this section. A horizontal exit shall not serve as the only 
exit from a portion of a building, and where two or more exits 
are required, not more than one-half of the total number of 
exits or total exit minimum width or required capacity shall 
be horizontal exits. 


Exceptions: 


1. Horizontal exits are permitted to comprise two- 
thirds of the required exits from any building or 
floor area for occupancies in Group 1-2. 


2. Horizontal exits are permitted to comprise 100 per- 
cent of the exits required for occupancies in Group I- 
3. Not less than 6 square feet (0.6 m2) of accessible 
space per occupant shall be provided on each side of 
the horizontal exit for the total number of people in 
adjoining compartments. 
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1026.2 Separation. The separation between buildings or 
refuge areas connected by a horizontal exit shall be provided 
by a fire wall complying with Section 706; or by a fire 
barrier complying with Section 707 or a horizontal assembly 
complying with Section 711, or both. The minimum fìre- 
resistance rating of the separation shall be 2 hours. Opening 
protectives in horizontal exits shall also comply with Section 
716. Duct and air transfer openings in a fire wall or fire 
barrier that serves as a horizontal exit shall also comply with 
Section 717. The horizontal exit separation shall extend verti- 
cally through all levels of the building unless floor assemblies 
have a fire-resistance rating of not less than 2 hours and do 
not have unprotected openings. 


Exception: A fire-resistance rating is not required at hori- 
zontal exits between a building area and an above-grade 
pedestrian walkway constructed in accordance with 
Section 3104, provided that the distance between 
connected buildings is more than 20 feet (6096 mm). 


Horizontal exits constructed as fire barriers shall be con- 
tinuous from exterior wall to exterior wall so as to divide 
completely the floor served by the horizontal exit. 


1026.3 Opening protectives. Fire doors in horizontal exits 
shall be se/f-closing or automatic-closing when activated by a 
smoke detector in accordance with Section 716.2.6.6. Doors, 
where located in a cross-corridor condition, shall be auto- 
matic-closing by activation of a smoke detector installed in 
accordance with Section 716.2.6.6. 


1026.4 Refuge area. The refuge area of a horizontal exit 
shall be a space occupied by the same tenant or a public area 
and each such refuge area shall be adequate to accommodate 
the original occupant load of the refuge area plus the occu- 
pant load anticipated from the adjoining compartment. The 
anticipated occupant load from the adjoining compartment 
shall be based on the capacity of the horizontal exit doors 
entering the refuge area or the total occupant load of the 
adjoining compartment, whichever is less. 


1026.4.1 Capacity. The capacity of the refuge area shall 
be computed based on a net floor area allowance of 3 
square feet (0.2787 т?) for each occupant to be accommo- 
dated therein. Where the horizontal exit also forms a 
smoke compartment, the capacity of the refuge area for 
Group 1-1, I-2 and 1-3 occupancies and Group B ambula- 
tory care facilities shall comply with Sections 407.5.3, 
408.6.2, 420.6.1 and 422.3.2 as applicable. 


1026.4.2 Number of exits. The refuge area into which a 
horizontal exit leads shall be provided with exits adequate 
to meet the occupant requirements of this chapter, but not 
including the added occupant load imposed by persons 
entering the refuge area through horizontal exits from 
other areas. Not less than one refuge area exit shall lead 
directly to the exterior or to an inferior exit stairway or 
ramp. 


Exception: The adjoining compartment shall not be 
required to have a s/airway or door leading directly 
outside, provided that the refuge area into which a hori- 
zontal exit leads has stairways or doors leading directly 
outside and are so arranged that egress shall not require 


10-39 


MEANS OF EGRESS 


the occupants to return through the compartment from 
which egress originates. 


1026.5 Standpipes. Standpipes and standpipe hose connec- 
tions shall be provided where required by Sections 905.3 and 
905.4. 


SECTION 1027 
EXTERIOR EXIT STAIRWAYS AND RAMPS 


1027.1 General. Exterior exit stairways and ramps serving as 
an exit component in a means of egress system shall comply 
with the requirements of this section. 


1027.2 Use in a means of egress. Exterior exit stairways 
shall not be used as an element of a required means of egress 
for Group I-2 occupancies. For occupancies in other than 
Group I-2, exterior exit stairways and ramps shall be permit- 
ted as an element of a required means of egress for buildings 
not exceeding six stories above grade plane or that are not 
high-rise buildings. 


1027.3 Open side. Exterior exit stairways and ramps serving 
as an element of a required means of egress shall be open on 
not less than one side, except for required structural columns, 
beams, handrails and guards. An open side shall have not 
less than 35 square feet (3.3 m?) of aggregate open area adja- 
cent to each floor level and the level of each intermediate 
landing. The required open area shall be located not less than 
42 inches (1067 mm) above the adjacent floor or landing 
level. 


1027.4 Side yards. The open areas adjoining exterior exit 
stairways or ramps shall be either yards, courts or public 
ways; the remaining sides are permitted to be enclosed by the 
exterior walls of the building. 


1027.5 Location. Exterior exit stairways and ramps shall 
have a minimum fire separation distance of 10 feet (3048 
mm) measured at right angles from the exterior edge of the 
stairway or ramps, including landings, to: 


1. Adjacent /ot lines. 
2. Other portions of the building. 


3. Other buildings on the same lot unless the adjacent 
building exterior walls and openings are protected in 
accordance with Section 705 based on fire separation 
distance. 


For the purposes of this section, other portions of the 
building shall be treated as separate buildings. 


Exception: Exterior exit stairways and ramps serving 
individual dwelling units of Group R-3 shall have a mini- 
mum fire separation distance of 5 feet (1525 mm). 


1027.6 Exterior exit stairway and ramp protection. Exte- 
rior exit stairways and ramps shall be separated from the 
interior of the building as required in Section 1023.2. Open- 
ings shall be limited to those necessary for egress from 
normally occupied spaces. Where a vertical plane projecting 
from the edge of an exterior exit stairway or ramp and land- 
ings is exposed by other parts of the building at an angle of 
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less than 180 degrees (3.14 rad), the exterior wall shall be 
rated in accordance with Section 1023.7. 


Exceptions: 


1. Separation from the interior of the building is not 
required for occupancies, other than those in Group 
R-1 or R-2, in buildings that are not more than two 
stories above grade plane where а /еуе/ of exit dis- 
charge serving such occupancies is the first story 
above grade plane. 


2. Separation from the interior of the building is not 
required where the exterior exit stairway or ramp is 
served by an exterior exit ramp or balcony that con- 
nects two remote exterior exit stairways or other 
approved exits with a perimeter that is not less than 
50 percent open. To be considered open, the opening 
shall be not less than 50 percent of the height of the 
enclosing wall, with the top of the openings not less 
than 7 feet (2134 mm) above the top of the balcony. 


3. Separation from the open-ended corridor of the 
building is not required for exterior exit stairways or 
ramps, provided that Items 3.1 through 3.5 are met: 


3.1. The building, including open-ended corri- 
dors, and stairways and ramps, shall be 
equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1 or 903.3.1.2. 


3.2. The open-ended corridors comply with Sec- 
tion 1020. 


3.3. The open-ended corridors are connected on 
each end to an ехгегіоғ exit stairway or ramp 
complying with Section 1027. 


3.4. The exterior walls and openings adjacent to 
the exterior exit stairway or ramp comply 
with Section 1023.7. 


3.5. At any location in an open-ended corridor 
where a change of direction exceeding 45 
degrees (0.79 rad) occurs, a clear opening of 
not less than 35 square feet (3.3 т?) or an 
exterior stairway or ramp shall be provided. 
Where clear openings are provided, they 
shall be located so as to minimize the accu- 
mulation of smoke or toxic gases. 


4. In Group R-3 occupancies not more than four stories 
in height, exterior exit stairways and ramps serving 
individual dwelling units are not required to be sepa- 
rated from the interior of the building where the 
exterior exit stairway or ramp discharges directly to 
grade. 


SECTION 1028 
EXIT DISCHARGE 


1028.1 General. The exit discharge shall comply with 
Sections 1028 and 1029 and the applicable requirements of 
Sections 1003 through 1015. 
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1028.2 Exit discharge. Exits shall discharge directly to the 
exterior of the building. The exit discharge shall be at grade 
or shall provide a direct path of egress travel to grade. The 
exit discharge shall not reenter a building. The combined use 
of Exceptions | and 2 shall not exceed 50 percent of the 
number and minimum width or required capacity of the 
required exits. 


Exceptions: 


1. Not more than 50 percent of the number and mini- 
mum width or required capacity of interior exit 
stairways and ramps is permitted to egress through 
areas, including atriums, on the level of discharge 
provided that all of the following conditions are met: 


1.1. Discharge of interior exit stairways and 
ramps shall be provided with a free and 
unobstructed path of travel to an exterior exit 
door and such exit is readily visible and 
identifiable from the point of termination of 
the enclosure. 


1.2. The entire area of the level of exit discharge 
is separated from areas below by construc- 
tion conforming to the fire-resistance rating 
for the enclosure. 


1.3. The egress path from the interior exit stair- 
way and ramp on the /evel of exit discharge 
is protected throughout by an approved 
automatic sprinkler system. Portions of the 
level of exit discharge with access to the 
egress path shall be either equipped through- 
out with an automatic sprinkler system 
installed in accordance with Section 
903.3.1.1 or 903.3.1.2, or separated from the 
egress path in accordance with the require- 
ments for the enclosure of interior exit stair- 
ways or ramps. 


1.4. Where a required interior exit stairway or 
ramp and an exit access stairway or ramp 
serve the same floor level and terminate at 
the same /evel of exit discharge, the termina- 
tion of the exit access stairway or ramp and 
the exit discharge door of the interior exit 
stairway or ramp shall be separated by a dis- 
tance of not less than 30 feet (9144 mm) or 
not less than one-fourth the length of the 
maximum overall diagonal dimension of the 
building, whichever is less. The distance 
shall be measured in a straight line between 
the exit discharge door from the interior exit 
stairway or ramp and the last tread of the 
exit access stairway or termination of slope 
of the exit access ramp. 


2. Not more than 50 percent of the number and mini- 
mum width or required capacity of the interior exit 
stairways and ramps is permitted to egress through a 
vestibule provided that all of the following condi- 
tions are met: 


2.1. The entire area of the vestibule is separated 
from areas below by construction conform- 
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ing to the fire-resistance rating of the inte- 
rior exit stairway or ramp enclosure, 


2.2. The depth from the exterior of the building is 
not greater than 10 feet (3048 mm) and the 
length is not greater than 30 feet (9144 mm). 


2.3. The area is separated from the remainder of 
the /evel of exit discharge by a fire partition 
constructed in accordance with Section 708. 


Exception: The maximum transmitted 
temperature rise is not required. 


2.4. The area is used only for means of egress 
and exits directly to the outside. 


3. Horizontal exits complying with Section 1026 shall 
not be required to discharge directly to the exterior 
of the building. 


1028.3 Exit discharge width or capacity. The minimum 
width or required capacity of the exit discharge shall be not 
less than the minimum width or required capacity of the exits 
being served. 


1028.4 Exit discharge components. Exit discharge compo- 
nents shall be sufficiently open to the exterior so as to 
minimize the accumulation of smoke and toxic gases. 


1028.5 Access to a public way. The exit discharge shall 
provide a direct and unobstructed access to a public way. 


Exception: Where access to a public way cannot be 
provided, a safe dispersal area shall be provided where all 
of the following are met: 


]. The area shall be of a size to accommodate not less 
than 5 square feet (0.46 m?) for each person. 


2. The area shall be located on the same lot not less 
than 50 feet (15 240 mm) away from the building 
requiring egress. 

3. The area shall be permanently maintained and iden- 
tified as a safe dispersal area. 


4. The area shall be provided with a safe and unob- 
structed path of travel from the building. 


SECTION 1029 
EGRESS COURTS 


1029.1 General. Egress courts serving as an exit discharge 
component in the means of egress system shall comply with 
the requirements in this section. 


1029.2 Width or capacity. The required capacity of egress 
courts shall be determined as specified in Section 1005.1, but 
the minimum width shall be not less than 44 inches (1118 
mm), except as specified herein. Egress courts serving Group 
R-3 and U occupancies shall be not less than 36 inches (914 
mm) in width. The required capacity and width of egress 
courts shall be unobstructed to a height of 7 feet (2134 mm). 
The width of the egress court shall be not less than the 
required capacity. 


Exception: Encroachments complying with Section 


1005.7. 
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1029.3 Construction and openings. Where an egress court 
serving a building or portion thereof is less than 10 feet (3048 
mm) in width, the egress court walls shall have not less than 
| -hour fire-resistance-rated construction for a distance of 10 
feet (3048 mm) above the floor of the egress court. Openings 
within such walls shall be protected by opening protectives 
having a fire protection rating of not less than ?/, hour. 


Exceptions: 


1. Egress courts serving an occupant load of less than 
10. 


2. Egress courts serving Group R-3. 


SECTION 1030 
ASSEMBLY 


1030.1 General. A room or space used for assembly 
purposes that contains seats, tables, displays, equipment or 
other material shall comply with this section. 


1030.1.1 Bleachers. B/eachers, grandstands and folding 
and telescopic seating, that are not building elements, 
shall comply with ICC 300. 


1030.1.1.1 Spaces under grandstands and bleachers. 
Spaces under grandstands or bleachers shall be sepa- 
rated by fire barriers complying with Section 707 and 
horizontal assemblies complying with Section 711 with 
not less than 1-hour fire-resistance-rated construction. 


Exceptions: 


1. Ticket booths less than 100 square feet (9.29 
т?) in area. 
2. Toilet rooms. 


3. Other accessory use areas 1,000 square feet 
(92.9 m?) or less in area and equipped with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1. 


1030.2 Assembly main exit. A building, room or space used 
for assembly purposes that has an occupant load of greater 
than 300 and is provided with a main exit, that main exit shall 
be of sufficient capacity to accommodate not less than one- 
half of the occupant load, but such capacity shall be not less 
than the total required capacity of all means of egress leading 
to the exit. Where the building is classified as a Group A 
occupancy, the main ехй shall front on not less than one street 
or an unoccupied space of not less than 10 feet (3048 mm) in 
width that adjoins a street or public way. In a building, room 
or space used for assembly purposes where there is not a 
well-defined main exit or where multiple main exits are 
provided, exits shall be permitted to be distributed around the 
perimeter of the building provided that the total capacity of 
egress is not less than 100 percent of the required capacity. 


1030.3 Assembly other exits. In addition to having access to 
a main exit, each level in a building used for assembly 
purposes having an occupant load greater than 300 and 
provided with a main exit, shall be provided with additional 
means of egress that shall provide an egress capacity for not 
less than one-half of the total occupant load served by that 
level and shall comply with Section 1007.1. In a building 


10-42 


used for assembly purposes where there is not a well-defined 
main exit or where multiple main exits are provided, exits for 
each level shall be permitted to be distributed around the 
perimeter of the building, provided that the total width of 
egress is not less than 100 percent of the required width. 


1030.4 Foyers and lobbies. In Group A-1 occupancies, 
where persons are admitted to the building at times when 
seats are not available, such persons shall be allowed to wait 
in a lobby or similar space, provided that such lobby or simi- 
lar space shall not encroach on the minimum width or 
required capacity of the means of egress. Such foyer, if not 
directly connected to a public street by all the main entrances 
or exits, shall have a straight and unobstructed corridor or 
path of travel to every such main entrance or exit. 


1030.5 Interior balcony and gallery means of egress. For 
balconies, galleries or press boxes having a seating capacity 
of 50 or more located in a building, room or space used for 
assembly purposes, not less than two means of egress shall be 
provided, with one from each side of every balcony, gallery 
or press box. 


1030.6 Capacity of aisle for assembly. The required capac- 
ity of aisles shall be not less than that determined in 
accordance with Section 1030.6.1 where smoke-protected 
assembly seating is not provided, Section 1030.6.2 where 
smoke-protected assembly seating is provided and Section 
1030.6.3 where open-air assembly seating is provided. 


1030.6.1 Without smoke protection. The required capac- 
ity in inches (mm) of the ais/es for assembly seating 
without smoke protection shall be not less than the occu- 
pant load served by the egress element in accordance with 
all of the following, as applicable: 


1. Not less than 0.3 inch (7.6 mm) of aisle capacity for 
each occupant served shall be provided on stepped 
aisles having riser heights 7 inches (178 mm) or less 
and tread depths 11 inches (279 mm) or greater, 
measured horizontally between tread nosings. 


2. Not less than 0.005 inch (0.127 mm) of additional 
aisle capacity for each occupant shall be provided 
for each 0.10 inch (2.5 mm) of riser height above 7 
inches (178 mm). 


3. Where egress requires stepped aisle descent, not less 
than 0.075 inch (1.9 mm) of additional aisle capacity 
for each occupant shall be provided on those por- 
tions of aisle capacity that do not have a handrail 
within a horizontal distance of 30 inches (762 mm). 


4. Ramped aisles, where slopes are steeper than one 
unit vertical in 12 units horizontal (8-percent slope), 
shall have not less than 0.22 inch (5.6 mm) of clear 
aisle capacity for each occupant served. Level or 
ramped ais/es, where slopes are not steeper than one 
unit vertical in 12 units horizontal (8-percent slope), 
shall have not less than 0.20 inch (5.1 mm) of clear 
aisle capacity for each occupant served. 


1030.6.2 Smoke-protected assembly seating. The 
required capacity in inches (mm) of the ais/e for smoke- 
protected assembly seating shall be not less than the 
occupant load served by the egress element multiplied by 
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the appropriate factor in Table 1030.6.2. The total 
number of seats specified shall be those within the space 
exposed to the same smoke-protected environment. 
Interpolation is permitted between the specific values 
shown. A life safety evaluation, complying with NFPA 
101, shall be done for a facility utilizing the reduced 
width requirements of Table 1030.6.2 for smoke- 
protected assembly seating. 


1030.6.2.1 Smoke control. Ais/es and aisle accessways 
serving a smoke-protected assembly seating area shall 
be provided with a smoke control system complying 
with Section 909 or natural ventilation designed to 
maintain the smoke level not less than 6 feet (1829 
mm) above the floor of the means of egress. 


1030.6.2.2 Roof height. А smoke-protected assembly 
seating area with a roof shall have the lowest portion of 
the roof deck not less than 15 feet (4572 mm) above the 
highest ais/e or aisle accessway. 


Exception: A roof canopy in an outdoor stadium 
shall be permitted to be less than 15 feet (4572 mm) 
above the highest ais/e or aisle accessway provided 
that there are no objects less than 80 inches (2032 
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Exception: The required capacity in inches (mm) of 
aisles shall be permitted to comply with Section 
1030.6.2 for the number of seats in the open-air assem- 
bly seating where Section 1030.6.2 permits less 
capacity. 

1030.6.3.1 Automatic sprinklers. Enclosed areas with 
walls and ceilings in buildings or structures containing 
open-air assembly seating shall be protected with an 
approved automatic sprinkler system in accordance 
with Section 903,3.1.1. 


Exceptions: 


1. The floor area used for contests, performances 
or entertainment, provided that the roof con- 
struction is more than 50 feet (15 240 mm) 
above the floor level and the use is restricted 
to low fire hazard uses. 


2. Press boxes and storage facilities less than 
1,000 square feet (93 m?) in area. 


3. Open-air assembly seating facilities where 
seating and the means of egress in the seating 
area are essentially open to the outside. 


mm) above the highest ais/e or aisle accessway. 


1030.6.2.3 Automatic sprinklers. Enclosed areas with 
walls and ceilings in buildings or structures containing 
smoke-protected assembly seating shall be protected 
with an approved automatic sprinkler system in accor- 
dance with Section 903.3.1.1. 


- Exceptions: 


1. The floor area used for contests, performances 
or entertainment provided that the roof con- 
struction is more than 50 feet (15 240 mm) 
above the floor level and the use is restricted 
to low fire hazard uses. 


1030.7 Travel distance. The exit access travel distance shall 
comply with Section 1017. Where ais/es are provided for 
seating, the distance shall be measured along the ais/es and 
aisle accessways without travel over or on the seats. 


Exceptions: 


1. In facilities with smoke-protected assembly seating, 
the total exit access travel distance shall be not 
greater than 400 feet (122 m). That portion of the 
total permitted exit access travel distance from each 
seat to the nearest entrance to a vomitory or con- 
course shall not exceed 200 feet (60 960 mm). The 
portion of the total permitted exit access travel dis- 
tance from the entrance to the vomitory or con- 
course to one of the following shall not exceed 200 
feet (60 960 mm): 


1.1. The closest riser of an exit access stairway. 


2. Press boxes and storage facilities less than 
1,000 square feet (93 m^) in area. 


1030.6.3 Open-air assembly seating. In open-air assem- 

bly seating, the required capacity in inches (mm) of ais/es 

shall be not less than the total occupant load served by the 

egress element multiplied by 0.08 (2.0 mm) where egress 

is by stepped ais/e and multiplied by 0.06 (1.52 mm) 2 
where egress is by level aisles and ramped aisles. 


1.2. The closest slope of an exit access ramp. 
1.3. An exit. 


. In facilities with open-air assembly seating of Type 
Ш, IV or V construction, the total exit access travel 


TABLE 1030.6.2 
CAPACITY FOR AISLES FOR SMOKE-PROTECTED ASSEMBLY 


INCHES OF CAPACITY PER SEAT SERVED 


Stepped aisles with Stepped aisles without Level aisles or ramped 
handrails within 30 inches | handrails within 30 inches 


aisles not steeper 
Equal to or less than 5,000 0.200 


TOTAL NUMBER OF SEATS IN 
THE SMOKE-PROTECTED 


Ramped aisles steeper 
ASSEMBLY SEATING 


than 1 in 10 in slope than 1 In 10 in slope 


For SI: 1 inch = 25.4 mm. 
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distance to one of the following shall not exceed 400 
feet (122 m): 


2.1. The closest riser of an exit access stairway. 
2.2. The closest slope of an exit access ramp. 
2.3. An exit. 


3. In facilities with open-air assembly seating of Type 
I or II construction, the total exit access travel dis- 
tance shall not be limited. 


1030.8 Common path of egress travel. The common path of 
egress travel shall not exceed 30 feet (9144 mm) from any 
seat to a point where an occupant has a choice of two paths of 
egress travel to two exits. 


Exceptions: 


1. For areas serving less than 50 occupants, the com- 
mon path of egress travel shall not exceed 75 feet 
(22 860 mm). 


2. For smoke-protected or open-air assembly seating, 
the common path of egress travel shall not exceed 
50 feet (15 240 mm). 


1030.8.1 Path through adjacent row. Where one of the 
two paths of travel is across the ais/e through a row of 
seats to another ais/e, there shall be not more than 24 
seats between the two aisles, and the minimum clear 
width between rows for the row between the two aisles 
shall be 12 inches (305 mm) plus 0.6 inch (15.2 mm) for 
each additional seat above seven in the row between 
aisles. 


Exception: For smoke-protected or open-air assembly 
seating there shall be not more than 40 seats between 
the two ais/es and the minimum clear width shall be 12 
inches (305 mm) plus 0.3 inch (7.6 mm) for each addi- 
tional seat. 


1030.9 Assembly aisles are required. Every occupied 
portion of any building, room or space used for assembly 
purposes that contains seats, tables, displays, similar 
fixtures or equipment shall be provided with ais/es leading 
to exits or exit access doorways in accordance with this 
section. 


1030.9.1 Minimum aisle width. The minimum clear 
width for ais/es shall comply with one of the following: 


1. Forty-eight inches (1219 mm) for stepped ais/es 
having seating on both sides. 


Exception: Thirty-six inches (914 mm) where 
the stepped ais/es serve less than 50 seats. 


2. Thirty-six inches (914 mm) for stepped ais/es hav- 
ing seating on only one side. 


Exception: Twenty-three inches (584 mm) 
between a stepped aisle handrail and seating 
where a stepped aisle does not serve more than 
five rows on one side. 


3. Twenty-three inches (584 mm) between a stepped 
aisle handrail or guard and seating where the 
stepped ais/e is subdivided by a mid-aisle handrail. 


4. Forty-two inches (1067 mm) for level or ramped 
aisles having seating on both sides. 


Exceptions: 


1. Thirty-six inches (914 mm) where the ais/e 
serves less than 50 seats. 


2. Thirty inches (762 mm) where the ais/e 
serves less than 15 seats and does not serve 
as part of an accessible route. 


5. Thirty-six inches (914 mm) for level or ramped 
aisles having seating on only one side. 


Exception: Thirty inches (762 mm) where the 
aisle serves fewer than 15 seats and does not 
serve as part of an accessible route. 


1030.9.2 Aisle catchment area. The ais/e shall provide 
sufficient capacity for the number of persons accommo- 
dated by the catchment area served by the а/ѕ/е. The 
catchment area served by an aisle is that portion of the 
total space served by that section of the ais/e. In establish- 
ing catchment areas, the assumption shall be made that 
there is a balanced use of all means of egress, with the 
number of persons in proportion to egress capacity. 


1030.9.3 Converging aisles. Where ais/es converge to 
form a single path of egress travel, the required capacity of 
that path shall be not less than the combined required 
capacity of the converging aisles. 


1030.9.4 Uniform width and capacity. Those portions of 
aisles, where egress is possible in either of two directions, 
shall be uniform in minimum width or required capacity. 


1030.9.5 Dead-end aisles. Each end of an ais/e shall be 
continuous to a cross aisle, foyer, doorway, vomitory, 
concourse or stairway in accordance with Section 
1030.9.7 having access to an exit. 


Exceptions: 


1. Dead-end ais/es shall be not greater than 20 feet 
(6096 mm) in length. 


2. Dead-end ais/es longer than 16 rows are permit- 
ted where seats beyond the 16th row dead-end 
aisle are not more than 24 seats from another 
aisle, measured along a row of seats having a 
minimum clear width of 12 inches (305 mm) plus 
0.6 inch (15.2 mm) for each additional seat above 
seven in the row where seats have backrests or 
beyond 10 where seats are without backrests in 
the row. 


3. For smoke-protected or open-air assembly seat- 
ing, the dead-end ais/e length of vertical ais/es 
shall not exceed a distance of 21 rows. 


4. For smoke-protected or open-air assembly seating, 
a longer dead-end aisle is permitted where seats 
beyond the 21-row dead-end aisle are not more 
than 40 seats from another ais/e, measured along a 
row of seats having an ais/e accessway with a min- 
imum clear width of 12 inches (305 mm) plus 0.3 
inch (7.6 mm) for each additional seat above seven 
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іп the row where seats have backrests or beyond 
10 where seats are without backrests in the row. 


1030.9.6 Aisle measurement. The clear width for aisles 
shall be measured to walls, edges of seating and tread 
edges except for permitted projections. 


Exception: The clear width of aisles adjacent to seat- 
ing at tables shall be permitted to be measured in 
accordance with Section 1030.13.1. 


1030.9.6.1 Assembly aisle obstructions. There shall 
not be obstructions in the minimum width or required 
capacity of aisles. 


Exception: Handrails are permitted to project into 
the required width of stepped aisles and ramped 
aisles in accordance with Section 1014.8. 


1030.9.7 Stairways connecting to stepped aisles. A 
stairway that connects a stepped aisle to a cross aisle or 
concourse shall be permitted to comply with the assembly 
aisle walking surface requirements of Section 1030.14. 
Transitions between stairways and stepped aisles shall 
comply with Section 1030.10. 


1030.9.8 Stairways connecting to vomitories. A stair- 
way that connects a vomitory to a cross ais/e or concourse 
shall be permitted to comply with the assembly aisle walk- 
ing surface requirements of Section 1030.14. Transitions 
between stairways and stepped ais/es shall comply with 
Section 1030.10. 


1030.10 Transitions. Transitions between stairways and 
stepped ais/es shall comply with either Section 1030.10.1 or 
1030.10.2. 


1030.10.1 Transitions to stairways that maintain 
stepped aisle riser and tread dimensions. Stepped aisles, 
transitions and stairways that maintain the stepped aisle 
riser and tread dimensions shall comply with Section 
1030.14 as one exit access component. 


1030.10.2 Transitions to stairways that do not maintain 
stepped aisle riser and tread dimensions. Transitions 
between stairways and stepped aisles having different 
riser and tread dimensions shall comply with Sections 
1030.10.2.1 through 1030.10.3. 


1030.10.2.1 Stairways and stepped aisles in a 
straight run. Where stairways and stepped aisles are 
in a straight run, transitions shall have one of the 
following: 


1. A depth of not less than 22 inches (559 mm) 
where the treads on the descending side of the 
transition have greater depth. 


2. A depth of not less than 30 inches (762 mm) 
where the treads on the descending side of the 
transition have lesser depth. 


1030.10.2.2 Stairways that change direction from 
stepped aisles. Transitions where the stairway changes 
direction from the stepped ais/e shall have a minimum 
depth of 11 inches (280 mm) or the stepped aisle tread 
depth, whichever is greater, between the stepped aisle 
and stairway. 
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1030.10.3 Transition marking. A distinctive marking 
stripe shall be provided at each nosing or leading edge 
adjacent to the transition. Such stripe shall be not less than 
1 inch (25 mm), and not more than 2 inches (51 mm), 
wide. The edge marking stripe shall be distinctively differ- 
ent from the stepped ais/e contrasting marking stripe. 


1030.11 Stepped aisles at vomitories. Stepped aisles that 
change direction at vomitories shall comply with Section 
1030.11.1 Transitions between a stepped aisle above а vomi- 
tory and a stepped aisle to the side of a vomitory shall comply 
with Section 1030.11.2. 


1030.11.1 Stepped aisles that change direction at vomi- 
tories. Stepped aisle treads where the stepped aisle 
changes direction at a vomitory shall have a depth of not 
less than 11 inches (280 mm) or the stepped aisle tread 
depth, whichever is greater. The height of a stepped aisle 
tread above a transition at a vomitory shall comply with 
Section 1030.14.2.2. 


1030.11.2 Stepped aisle transitions at the top of vomito- 
ries. Transitions between the stepped aisle above a 
vomitory and stepped ais/es to the side of a vomitory shall 
have a depth of not less than 11 inches (280 mm) or the 
stepped aisle tread depth, whichever is greater. 


1030.12 Construction. Aisles, stepped aisles and ramped 
aisles shall be built of materials consistent with the types 
permitted for the type of construction of the building. 


Exception: Wood handrails shall be permitted for all 
types of construction. 


1030.12.1 Walking surface. The surface of aisles, 
stepped ais/es and ramped ais/es shall be of slip-resistant 
materials that are securely attached. The surface for 
stepped ais/es shall comply with Section 1011.7.1. 


1030.12.2 Outdoor conditions. Outdoor aisles, stepped 
aisles and ramped aisles and outdoor approaches to aisles, 
stepped ais/es and ramped aisles shall be designed so that 
water will not accumulate on the walking surface. 


1030.13 Aisle accessways. Aisle accessways for seating at 
tables shall comply with Section 1030.13.1. Aisle accessways 
for seating in rows shall comply with Section 1030.13.2. 


1030.13.1 Seating at tables. Where seating is located at a 
table or counter and is adjacent to an ais/e or aisle access- 
way, the measurement of required clear width of the aisle 
or aisle accessway shall be made to a line 19 inches (483 
mm) away from and parallel to the edge of the table or 
counter. The 19-inch (483 mm) distance shall be measured 
perpendicular to the side of the table or counter. In the 
case of other side boundaries for aisles or aisle access- 
ways, the clear width shall be measured to walls, edges of 
seating and tread edges. 


Exception: Where tables or counters are served by 
fixed seats, the width of the aisle or aisle accessway 
shall be measured from the back of the seat. 


1030.13.1.1 Aisle accessway capacity and width for 
seating at tables. Aisle accessways serving arrange- 
ments of seating at tables or counters shall comply with 
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the capacity requirements of Section 1005.1 but shall 
not have less than 12 inches (305 mm) of width plus '/, 
inch (12.7 mm) of width for each additional 1 foot (305 
mm), or fraction thereof, beyond 12 feet (3658 mm) of 
aisle accessway length measured from the center of the 
seat farthest from an ais/e. 


Exception: Portions of an aisle accessway having a 
length not exceeding 6 feet (1829 mm) and used by a 
total of not more than four persons. 


1030.13.1.2 Seating at table aisle accessway length. 
The length of travel along the ais/e accessway shall not 
exceed 30 feet (9144 mm) from any seat to the point 
where a person has a choice of two or more paths of 
egress travel to separate exits. 


1030.13.2 Clear width of aisle accessways serving seat- 
ing in rows. Where seating rows have 14 or fewer seats, 
the minimum clear aisle accessway width shall be not less 
than 12 inches (305 mm) measured as the clear horizontal 
distance from the back of the row ahead and the nearest 
projection of the row behind. Where chairs have automatic 
or self-rising seats, the measurement shall be made with 
seats in the raised position. Where any chair in the row 
does not have an automatic or self-rising seat, the 
measurements shall be made with the seat in the down 
position. For seats with folding tablet arms, row spacing 
shall be determined with the tablet arm in the used 
position. 


Exception: For seats with folding tablet arms, row 
spacing is permitted to be determined with the tablet 
arm in the stored position where the tablet arm when 
raised manually to vertical position in one motion auto- 
matically returns to the stored position by force of 
gravity. 

1030.13.2.1 Dual access. For rows of seating served Бу 
aisles or doorways at both ends, there shall be not more 
than 100 seats per row. The minimum clear width of 12 
inches (305 mm) between rows shall be increased by 
0.3 inch (7.6 mm) for every additional seat beyond 14 
seats where seats have backrests or beyond 21 where 


seats are without backrests. The minimum clear width 
is not required to exceed 22 inches (559 mm). 


Exception: For smoke-protected or open-air assem- 
bly seating, the row length limits for a 12-inch-wide 
(305 mm) aisle accessway, beyond which the aisle 
accessway minimum clear width shall be increased, 
аге in Table 1030.13.2.1. 


1030.13.2.2 Single access. For rows of seating served 
by an aisle or doorway at only one end of the row, the 
minimum clear width of 12 inches (305 mm) between 
rows shall be increased by 0.6 inch (15.2 mm) for every 
additional seat beyond seven seats where seats have 
backrests or beyond 10 where seats are without back- 
rests. The minimum clear width is not required to 
exceed 22 inches (559 mm). 


Exception: For smoke-protected or open-air assem- 
bly seating, the row length limits for a 12-inch-wide 
(305 mm) aisle accessway, beyond which the aisle 
accessway minimum clear width shall be increased, 
are in Table 1030.13.2.1. 


1030.14 Assembly aisle walking surfaces. Ramped aisles 
shall comply with Sections 1030.14.1 through 1030.14.1.3. 
Stepped ais/es shall comply with Sections 1030.14.2 through 
1030.14.2.4. 


1030.14.1 Ramped aisles. Ais/es that are sloped more 
than 1 unit vertical in 20 units horizontal (5-percent slope) 
shall be considered to be a ramped aisle. Ramped aisles 
that serve as part of an accessible route in accordance with 
Sections 1009 and 1109.2 shall have a maximum slope of 
1 unit vertical in 12 units horizontal (8-percent slope). The 
slope of other ramped ais/es shall not exceed 1 unit verti- 
cal in 8 units horizontal (12.5-percent slope). 


1030.14.1.1 Cross slope. The slope measured perpen- 
dicular to the direction of travel of a ramped aisle shall 
not be steeper than 1 unit vertical in 48 units horizontal 
(2-percent slope). 

1030.14.1.2 Landings. Ramped ais/es shall have land- 
ings in accordance with Sections 1012.6 through 


1012.6.5. Landings for ramped ais/es shall be permitted 
to overlap required ais/es or cross aisles. 


TABLE 1030.13.2.1 
SMOKE-PROTECTED OR OPEN-AIR ASSEMBLY AISLE ACCESSWAYS 


MAXIMUM NUMBER OF SEATS PER ROW PERMITTED TO 
NUMBER OF SEATS IN HAVE A MINIMUM 12-INCH CLEAR WIDTH AISLE ACCESSWAY 


THE SMOKE-PROTECTED OR 


OPEN-AIR ASSEMBLY SEATING Aisle or doorway at both ends of row Aisle or doorway at one end of row only 
Seats with backrests Seats without backrests Seats with backrests Seats without backrests 


МЫШЫК ee ie ero Ser 
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For SI: 1 inch = 25.4 mm. 
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1030.14.1.3 Edge protection. Ramped ais/es shall 
have edge protection in accordance with Sections 
1012.10 and 1012.10.1. 


Exception: In assembly spaces with fixed seating, 
edge protection is not required on the sides of ramped 
aisles where the ramped aisles provide access to the 
adjacent seating and aisle accessways. 


1030.14.2 Stepped aisles. Ais/es with a slope exceeding 
one unit vertical in eight units horizontal (12.5-percent 
slope) shall consist of a series of risers and treads that 
extends across the full width of ais/es and complies with 
Sections 1030.14.2.1 through 1030.14.2.4. 


1030.14.2.1 Treads. Tread depths shall be not less than 
11 inches (279 mm) and shall have dimensional 
uniformity. 


Exception: The tolerance between adjacent treads 
shall not exceed */,, inch (4.8 mm). 


1030.14.2.2 Risers. Where the gradient of stepped 
aisles is to be the same as the gradient of adjoining 
seating areas, the riser height shall be not less than 4 
inches (102 mm) nor more than 8 inches (203 mm) and 
shall be uniform within each flight. 


Exceptions: 


1. Riser height nonuniformity shall be limited to 
the extent necessitated by changes in the gra- 
dient of the adjoining seating area to maintain 
adequate sightlines. Where nonuniformities 
exceed ?/,, inch (4.8 mm) between adjacent 
risers, the exact location of such nonuniformi- 
ties shall be indicated with a distinctive mark- 
ing stripe on each tread at the nosing or 
leading edge adjacent to the nonuniform ris- 
ers. Such stripe shall be not less than 1 inch 
(25 mm), and not more than 2 inches (51 mm), 
wide. The edge marking stripe shall be distinc- 
tively different from the contrasting marking 
stripe. 

2. Riser heights not exceeding 9 inches (229 
mm) shall be permitted where they are neces- 
sitated by the slope of the adjacent seating 
areas to maintain sightlines. 


1030.14.2.2.1 Construction tolerances. The toler- 
ance between adjacent risers on a stepped ais/e that 
were designed to be equal height shall not exceed */,, 
inch (4.8 mm). Where the stepped ais/e is designed in 
accordance with Exception 1 of Section 1030.14.2.2, 
the stepped aisle shall be constructed so that each 
riser of unequal height, determined in the direction of 
descent, is not more than ?/, inch (9.5 mm) in height 
different from adjacent risers where stepped ais/e 
treads are less than 22 inches (560 mm) in depth and 
?/, inch (19.1 mm) in height different from adjacent 
risers where stepped ais/e treads are 22 inches (560 
mm) or greater in depth. 
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1030.14.2.3 Tread contrasting marking stripe. A 
contrasting marking stripe shall be provided on each 
tread at the nosing or leading edge such that the loca- 
tion of each tread is readily apparent when viewed in 
descent. Such stripe shall be not less than 1 inch (25 
mm) and not more than 2 inches (51 mm) wide. 


Exception: The contrasting marking stripe is permit- 
ted to be omitted where tread surfaces are such that 
the location of each tread is readily apparent when 
viewed in descent. 


1030.14.2.4 Nosing and profile. Nosing and riser 
profile shall comply with Sections 1011.5.5 through 
1011.5.5.3. 


1030.15 Seat stability. In a building, room or space used for 
assembly purposes, the seats shall be securely fastened to the 
floor. 


Exceptions: 


1. In a building, room or space used for assembly pur- 
poses or portions thereof without ramped or tiered 
floors for seating and with 200 or fewer seats, the 
seats shall not be required to be fastened to the floor. 


2. In a building, room or space used for assembly pur- 
poses or portions thereof with seating at tables and 
without ramped or tiered floors for seating, the seats 
shall not be required to be fastened to the floor. 


3. Ina building, room or space used for assembly pur- 
poses or portions thereof without ramped or tiered 
floors for seating and with greater than 200 seats, the 
seats shall be fastened together in groups of not less 
than three or the seats shall be securely fastened to 
the floor. 


4. In a building, room or space used for assembly pur- 
poses where flexibility of the seating arrangement is 
an integral part of the design and function of the 
space and seating is on tiered levels, not more than 
200 seats shall not be required to be fastened to the 
floor. Plans showing seating, tiers and ais/es shall be 
submitted for approval. 


5. Groups of seats within a building, room or space 
used for assembly purposes separated from other 
seating by railings, guards, partial height walls or 
similar barriers with level floors and having not 
more than 14 seats per group shall not be required to 
be fastened to the floor. 


6. Seats intended for musicians or other performers 
and separated by railings, guards, partial height 
walls or similar barriers shall not be required to be 
fastened to the floor. 


1030.16 Handrails. Ramped ais/es having a slope exceeding 
one unit vertical in 15 units horizontal (6.7-percent slope) and 
stepped ais/es shall be provided with handrails in compliance 
with Section 1014 located either at one or both sides of the 
aisle or within the aisle width. Where stepped aisles have seat- 
ing on one side and the ais/e width is 74 inches (1880 mm) or 
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greater, two handrails are required. Where two handrails 
are required, one of the handrails shall be within 30 inches 
(762 mm) horizontally of the stepped ais/e. 


Exceptions: 


1. Handrails are not required for ramped aisles with 
seating on both sides. 


2. Handrails are not required where, at the side of the 
aisle, there is a guard with a top surface that com- 
plies with the graspability requirements of handrails 
in accordance with Section 1014.3. 


3. Handrail extensions are not required at the top and 
bottom of stepped ais/es and ramped aisles to permit 
crossovers within the ais/es. 


1030.16.1 Discontinuous mid-aisle handrails. Where 
there is seating on both sides of the aisle, the mid-aisle 
handrails shall be discontinuous. Where a stepped aisle is 
required to have two handrails, the mid-aisle handrails 
shall be discontinuous. Gaps or breaks shall be provided at 
intervals not exceeding five rows to facilitate access to 
seating and to permit crossing from one side of the ais/e to 
the other. These gaps or breaks shall have a clear width of 
not less than 22 inches (559 mm) and not greater than 36 
inches (914 mm), measured horizontally, and the mid-aisle 
handrail shall have rounded terminations or bends. 


1030.16.2 Handrail termination. Handrails located on 
the side of stepped ais/es shall return to a wall, guard or 
the walking surface or shall be continuous to the handrail 
of an adjacent stepped aisle flight. 


1030.16.3 Mid-aisle termination. Mid-aisle handrails 
shall not extend beyond the lowest riser and shall termi- 
nate within 18 inches (381 mm), measured horizontally, 
from the lowest riser. Handrail extensions are not 
required. 


Exception: Mid-aisle handrails shall be permitted to 
extend beyond the lowest riser where the Aandrail 
extensions do not obstruct the width of the cross aisle. 


1030.16.4 Rails. Where mid-aisle handrails are provided 
in stepped ais/es, there shall be an additional rail located 
approximately 12 inches (305 mm) below the handrail. 
The rail shall be adequate in strength and attachment in 
accordance with Section 1607.9.1.2. 


1030.17 Assembly guards. Guards adjacent to seating in a 
building, room or space used for assembly purposes shall be 
provided where required by Section 1015 and shall be 
constructed in accordance with Section 1015 except where 
provided in accordance with Sections 1030.17.1 through 
1030.17.4. At bleachers, grandstands and folding and tele- 
scopic seating, guards must be provided where required by 
ICC 300 and Section 1030.17.1. 


1030.17.1 Perimeter guards. Perimeter guards shall be 
provided where the footboards or walking surface of seat- 
ing facilities are more than 30 inches (762 mm) above the 
floor or grade below. Where the seatboards are adjacent to 
the perimeter, guard height shall be 42 inches (1067 mm) 
high minimum, measured from the seatboard. Where the 
seats are self-rising, guard height shall be 42 inches (1067 
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mm) high minimum, measured from the floor surface. 
Where there is an ais/e between the seating and the perim- 
eter, the guard height shall be measured in accordance 
with Section 1015.3. 


Exceptions: 


1. Guards that impact sightlines shall be permitted 
to comply with Section 1030.17.3. 


2. Bleachers, grandstands and folding and tele- 
scopic seating shall not be required to have 
perimeter guards where the seating is located 
adjacent to a wall and the space between the wall 
and the seating is less than 4 inches (102 mm). 


1030.17.2 Cross aisles. Cross ais/es located more than 30 
inches (762 mm) above the floor or grade below shall have 
guards in accordance with Section 1015. 


Where an elevation change of 30 inches (762 mm) or 
less occurs between a cross ais/e and the adjacent floor or 
grade below, guards not less than 26 inches (660 mm) 
above the aisle floor shall be provided. 


Exception: Where the backs of seats on the front of the 
cross aisle project 24 inches (610 mm) or more above 
the adjacent floor of the aisle, a guard need not be 
provided. 


1030.17.3 Sightline-constrained guard heights. Unless 
subject to the requirements of Section 1030.17.4, a fascia 
or railing system in accordance with the guard require- 
ments of Section 1015 and having a minimum height of 26 
inches (660 mm) shall be provided where the floor or foot- 
board elevation is more than 30 inches (762 mm) above 
the floor or grade below and the fascia or railing would 
otherwise interfere with the sightlines of immediately 
adjacent seating. 


1030.17.4 Guards at the end of aisles. A fascia or railing 
system complying with the guard requirements of Section 
1015 shall be provided for the full width of the ais/e where 
the foot of the aisle is more than 30 inches (762 mm) 
above the floor or grade below. The fascia or railing shall 
be not less than 36 inches (914 mm) high and shall provide 
not less than 42 inches (1067 mm) measured diagonally 
between the top of the rail and the nosing of the nearest 
tread. 


SECTION 1031 
EMERGENCY ESCAPE AND RESCUE 


1031.1 General. Emergency escape and rescue openings 
shall comply with the requirements of this section. 


1031.2 Where required. In addition to the means of egress 
required by this chapter, emergency escape and rescue open- 
ings shall be provided in the following occupancies: 


1. Group R-2 occupancies located in stories with only one 
exit or access to only one exit as permitted by Tables 
1006.3.4(1) and 1006.3.4(2). 

2. Group R-3 and R-4 occupancies. 


Basements and sleeping rooms below the fourth story 
above grade plane shall have not fewer than one emergency 
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escape and rescue opening in accordance with this section. 
Where basements contain one or more sleeping rooms, an 
emergency escape and rescue opening shall be required in 
each sleeping room, but shall not be required in adjoining 
areas of the basement. Such openings shall open directly into 
a public way ог to a yard or court that opens to a public way. 


Exceptions: 


1. Basements with a ceiling height of less than 80 
inches (2032 mm) shall not be required to have 
emergency escape and rescue openings. 


2. Emergency escape and rescue openings are not 
required from basements or sleeping rooms that 
have an exit door or exit access door that opens 
directly into a public way or to a yard, court or exte- 
rior egress balcony that opens to a public way. 


3. Basements without habitable spaces and having not 
more than 200 square feet (18.6 m?) in floor area 
shall not be required to have emergency escape and 
rescue openings. 


4. Storm shelters are not required to comply with this 
section where the shelter is constructed in accor- 
dance with ICC 500. 


5. Within individual dwelling and sleeping units in 
Groups R-2 and R-3, where the building is equipped 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1, 
903.3.1.2 or 903.3.1.3, sleeping rooms in basements 
shall not be required to have emergency escape and 
rescue openings provided that the basement has one 
of the following: 


5.1. One means of egress and one emergency 
escape and rescue opening. 


5.2. Two means of egress. 


1031.2.1 Operational constraints and opening control 
devices. Emergency escape and rescue openings shall be 
operational from inside the room without the use of keys 
or tools. Window-opening control devices complying with 
ASTM F2090 shall be permitted for use on windows serv- 
ing as a required emergency escape and rescue opening. 


1031.3 Emergency escape and rescue openings. Emergency 
escape and rescue openings shall comply with Sections 
1031.3.1 through 1031.3.3. 


1031.3.1 Minimum size. Emergency escape and rescue 
openings shall have a minimum net clear opening of 5.7 
square feet (0.53 m?). 


Exception: The minimum net clear opening for grade- 
floor emergency escape and rescue openings shall be 5 
square feet (0.46 m?). 


1031.3.2 Minimum dimensions. The minimum net clear 
opening height dimension shall be 24 inches (610 mm). 
The minimum net clear opening width dimension shall be 
20 inches (508 mm). The net clear opening dimensions 
shall be the result of normal operation of the opening. 
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1031.33 Maximum height from floor. Emergency 
escape and rescue openings shall have the bottom of the 
clear opening not greater than 44 inches (1118 mm) 
measured from the floor. 


1031.4 Emergency escape and rescue doors. Where a door 
is provided as the required emergency escape and rescue 
opening, it shall be a swinging door or a sliding door. 


1031.5 Area wells. An emergency escape and rescue open- 
ing with the bottom of the clear opening below the adjacent 
grade shall be provided with an area well in accordance with 
Sections 1031.5.1 through 1031.5.3. 


1031.5.1 Minimum size. The minimum horizontal area of 
the area well shall be 9 square feet (0.84 m?), with a hori- 
zontal projection and width of not less than 36 inches (914 
mm). The area well shall allow the emergency escape and 
rescue opening to be fully opened. 


Exception: The ladder or steps required by Section 
1031.5.2 shall be permitted to encroach not more than 6 
inches (152 mm) into the required dimensions of the 
area well. 


1031.5.2 Ladders or steps. Area wells with a vertical 
depth of more than 44 inches (1118 mm) shall be equipped 
with an approved permanently affixed ladder or steps. The 
ladder or steps shall not be obstructed by the emergency 
escape and rescue opening when the window or door is in 
the open position. Ladders or steps required by this section 
shall not be required to comply with Section 1011. 


1031.5.2.1 Ladders. Ladders or rungs shall have an 
inside width of at least 12 inches (305 mm), shall proj- 
ect at least 3 inches (76 mm) from the wall and shall be 
spaced not more than 18 inches (457 mm) on center 
(о.с.) vertically for the full height of the area well. 


1031.5.2.2 Steps. Steps shall have an inside width of 
not less than 12 inches (305 mm), shall have treads 
greater than 5 inches (127 mm) in depth and a riser 
height not greater than 18 inches (457 mm) for the full 
height of the area well. 


1031.5.3 Drainage. Area wells shall be designed for 
proper drainage by connecting to the building's foundation 
drainage system required by Section 1805. 


Exception: A drainage system for area wells is not 
required where the foundation is on well-drained soil or 
sand-gravel mixture soils in accordance with the United 
Soil Classification System, Group I Soils, in accor- 
dance with Section 1803.5.1. 


1031.6 Bars, grilles, covers and screens. Where bars, 
grilles, covers, screens or similar devices are placed over 
emergency escape and rescue openings or area wells that 
serve such openings, the minimum net clear opening size 
shall comply with Sections 1031.3 and 1031.5. Such devices 
shall be releasable or removable from the inside without the 
use of a key, tool or force greater than that which is required 
for normal operation of the emergency escape and rescue 
opening. 
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1031.7 Emergency escape and rescue openings under 
decks, porches and similar projections. Emergency escape 
and rescue openings shall be permitted to be installed under 
decks, porches and similar projections, provided that the 
location of the projection allows the emergency escape and 
rescue openings to be fully opened and provides a path not 
less than 36 inches (914 mm) in height to a yard or court. 


1031.8 Emergency escape and rescue openings above 
lower roof surfaces. Emergency escape and rescue openings 
located above a portion of roof surface below shall be 
provided with an unobstructed path, not less than 36 inches 
(914 mm) in width, from the vertical plane of the opening to 
the nearest edge of the lower roof, as practicable. 
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СНАРТЕК 11 
ACCESSIBILITY 


SECTION 1101 
GENERAL 


1101.1 Scope. The provisions of this chapter shall control the 
design and construction of facilities for accessibility for indi- 
viduals with disabilities. 


SECTION 1102 
COMPLIANCE 


1102.1 Design. Buildings and facilities shall be designed and 
constructed to be accessible in accordance with this code and 
ICC А117.1, as detailed in this chapter. 


1102.1.1 Alternate methods. The application of Section 
104.10 to this chapter shall be limited to the extent that 
alternate methods of construction, designs or technologies 
provide substantially equivalent or greater accessibility. 
Where approved by the building official, the provisions of 
the Fair Housing Act Amendments of 1988 may be consid- 
ered as an alternate method to the criteria outlined in ICC 
А117.1 as it relates to covered multifamily dwellings. 


ORS 455.020 is not part of this code but is reprinted here for the 
reader’s convenience: 

447,220 Purpose. It is the purpose of ORS 447.210 to 447.280 to 
make affected buildings, including but not limited to commercial 
facilities, public accommodations, private entities, private 
membership clubs and churches, in the state accessible to and 
usable by persons with disabilities, as provided in the Americans 
with Disabilities Act, and to make covered multifamily dwellings in 
the state accessible to and usable by all persons with disabilities, as 
provided in the Fair Housing Act. In requiring that buildings and 
facilities be usable by persons with disabilities, it is not the intention 
of the Legislative Assembly to require that items of personal 
convenience such as rest rooms, telephones and drinking fountains 
be provided for members of the public who have disabilities if they 
are not otherwise provided for members of the public who do not 
have disabilities. However, pursuant to the Americans with 
Disabilities Act, the Director of the Department of Consumer and 
Business Services may provide greater protection to individuals 
with disabilities by adopting more stringent standards than 
prescribed by the Americans with Disabilities Act. [1971 с.320 $1; 
1973 с.539 $2; 1979 с.133 $2; 1989 с.224 $110; 1993 с.503 $2] 


1102.1.2 Amendments to ICC А117.1. The provisions of 
this section shall be considered amendments to ICC 
A117.1. 


1102.1.2.1 Elevators—ICC A117.1, Section 407. ICC 
A117.1, Section 407 is not adopted. Elevators are 
expressly regulated through the Elevator Code. 


1102.1.2.2  Limited-use/limited-application eleva- 
tors (LULA)—ICC А117.1, Section 408. ICC 
А117.1, Section 408 is not adopted. LULAs are 
expressly regulated through the Elevator Code. 


1102.1.2.3 Private residence elevators—ICC A117.1, 
Section 409. ICC A117.1, Section 409 is not adopted. 
Private residence elevators are expressly regulated 
through the Elevator Code. 
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1102.1.2.4 Platform lifts—ICC A117.1, Section 410. 
ICC A117.1, Section 410 is not adopted. Platform lifts 
are expressly regulated through the Elevator Code. 


1102.1.2.5 Door opening force—ICC  A117.1, 
Section 404.2.8. ICC А117.1, Section 404.2.8 is 
deleted in its entirety and replaced with the following: 
The opening force of doors along an accessible route 
shall be as follows: 


1. Exterior doors: 8'/, pounds maximum (lbf) 
(37.8 N). 


2. Interior doors: 5 pounds maximum (lbf) (22.2 М). 


3. Stairway doors at pressurized stair enclosures: 15 
pounds maximum (6.8 kg) at exterior doors. 


4, Where environmental conditions require greater 
closing pressure, power-operated doors shall be 
used within the accessible route. 


Exception: The force required to retract latch bolts 
or disengage other devices that hold the door or gate 
in a closed position shall not apply to panic hardware, 
delayed egress devices or fire-rated hardware. 


1102.1.2.6 Detectable warnings—ICC — A117.1, 
Section 406.6. ICC A117.1, Section 406.6 is deleted in 
its entirety. 


1102.1.2.7 Parking spaces—ICC A117.1 Section 502. 
ICC А117.1 Sections 502.5, 502.6, 502.10 and 502.11 
are adopted. The remaining provisions of ICC A117.1 
Section 502 are deleted. Accessible parking spaces, 
dimensions, markings and signs shall be designed in 
compliance with the Standards for Accessible Parking 
Places set forth by the Oregon Transportation Commis- 
sion. See ORS 447.233. 


1102.1.2.8 Recreational facilities—ICC A117.1, 
Chapter 10. ICC А117.1, Chapter 10 is adopted as 
follows: 


1. Section 1001.2.1 General exceptions. Section 
1001.2.1 is adopted in its entirety. 


2. Section 1001.2.2 Area of sport activity. Section 
1001.2.2 is adopted but is restricted in application 
to sites where buildings and facilities meeting the 
definition of “Affected buildings" are con- 
structed. See ORS 447.210(1). 


3. Section 1001.3 Protruding objects. Section 
1001.3 is adopted in its entirety. 


4. Section 1001.4 Animal containment. Section 
1001.4 is adopted, but is restricted in application 
to sites where buildings and facilities meeting the 
definition of "Affected buildings" are con- 
structed. See ORS 447.210(1). 


5. Section 1002 Amusement rides. Section 1002 is 
not adopted. Amusement rides are regulated 
exclusively through the Oregon Amusement Ride 
and Device Specialty Code. 
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6. Section 1003 Recreational boating facilities. 
Section 1003 is not adopted. 


7. Section 1004 Exercise machines and equip- 
ment. Section 1004 is not adopted. 


8. Section 1005 Fishing piers and platforms. Sec- 
tion 1005 is not adopted. 


9. Section 1006 Golf facilities. Section 1006 is not 
adopted. 


10. Section 1007 Miniature golf facilities. Section 
1007 is adopted but is restricted in application to 
sites where buildings and facilities meeting the 
definition of “Affected buildings” are соп- 
structed. See ORS 447.210(1). 


11. Section 1008 Play areas. Section 1008 is 
adopted but is restricted in application to play 
structures as governed by Section 424. 


12. Section 1009 Swimming pools, wading pools, 
hot tubs and spas. Section 1009 is not adopted. 


13, Section 1010 Shooting ranges. Section 1010 is 
adopted but is restricted in application to sites 
where buildings and facilities meeting the defini- 
tion of “Affected buildings” are constructed. See 
ORS 447.210(1). 


1102.1.2.9 Type A unit operable parts—ICC A117.1 
Section 1103.9. ICC A117.1, Section 1103.9 is revised 
by adding the following exception: 


Exception: In a kitchen, receptacle outlets are 
permitted to be located over countertops 25'/, inches 
maximum in depth, provided that there is at least one 
countertop with an accessible outlet compliant with 
this section. 


1102.1.2.10 Type B unit operable parts—ICC 
А117.1 Section 1104.9. ICC A117.1, Section 1103.9 is 
replaced with the following: 


Lighting controls, electrical switches and receptacle 
outlets, environmental controls, electrical panelboards, 
and user controls for security or intercom systems shall 
comply with Sections 309.3 and 1104.1.1. 


Exceptions: 
1. Receptacle outlets serving a dedicated use. 


2. In a kitchen where two or more receptacle out- 
lets are provided above a length of countertop 
that is uninterrupted by a sink or appliance, 
only one receptacle outlet shall be required to 
comply with this section. 


3. In a kitchen where a clear floor space for a 
parallel approach cannot be located at a 
countertop in a corner between appliances, 
receptacle outlets over the countertop shall 
not be required to comply with this section, 
provided that the countertop area does not 
exceed 9 square feet (0.835 m?) and there is 
at least one other countertop with an accessi- 
ble outlet compliant with this section. 


4. In a kitchen where a clear floor space for a 
parallel approach cannot be located at a 
countertop between a range and refrigerator, 
receptacle outlets over the countertop shall 
not be required to comply with the section, 
provided that the countertop area does not 
exceed 18 inches (460 mm) in width and 
there is at least one other countertop with an 
accessible outlet compliant with this section. 


5. Floor receptacle outlets. 

6. HVAC diffusers. 

7. Controls mounted on ceiling fans. 

8. Controls or switches mounted on appliances. 
9. Plumbing fixture controls. 


10. Reset buttons and shutoffs serving appliances, 
piping and plumbing fixtures. 


11. Where redundant controls other than light 
switches are provided for a single element, 
one control in each space shall not be required 
to comply with this section. 


12. Within kitchens and bathrooms, lighting con- 
trols, electrical switches and receptacle outlets 
are permitted to be located over cabinets with 
countertops 36 inches (915 mm) maximum in 
height and 25'/, inches (650 mm) maximum in 
depth. 


SECTION 1103 
SCOPING REQUIREMENTS 


1103.1 Where required. Sites, buildings, structures, facili- 
ties, elements and spaces, temporary or permanent, shall be 
accessible to individuals with disabilities, 


1103.2 General exceptions. Sites, buildings, structures, 
facilities, elements and spaces shall be exempt from this 
chapter to the extent specified in this section. 


1103.2.1 Specific requirements. Accessibility is not 
required in buildings and facilities, or portions thereof, to 
the extent permitted by Sections 1104 through 1112. 


1103.2.2 Employee work areas. Spaces and elements 
within employee work areas shall only be required to 
comply with Sections 907.5.2.3.1, 1009 and 1104.3.1 and 
shall be designed and constructed so that individuals with 
disabilities can approach, enter and exit the work area. 
Work areas, or portions of work areas, other than raised 
courtroom stations in accordance with Section 1109.4.1.4, 
that are less than 300 square feet (30 п?) in area and 
located 7 inches (178 mm) or more above or below the 
ground or finished floor where the change in elevation is 
essential to the function of the space shall be exempt from 
all requirements. 


1103.2.3 Detached dwellings. Detached one- and two- 
family dwellings, their accessory structures and their asso- 
ciated sites and facilities are not required to comply with 
this chapter. 
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1103.2.4 Utility buildings. Group U occupancies are not 
required to comply with this chapter other than the 
following: 


1. In agricultural buildings, access is required to paved 
work areas and areas open to the general public. 


2. Private garages or carports that contain required 
accessible parking. 


1103.2.5 Construction sites. Structures, sites and equip- 
ment directly associated with the actual processes of 
construction including, but not limited to, scaffolding, 
bridging, materials hoists, materials storage or construc- 
tion trailers are not required to comply with this chapter. 


1103.2.6 Raised areas. Raised areas used primarily for 
purposes of security, life safety or fire safety including, 
but not limited to, observation galleries, prison guard 
towers, fire towers or lifeguard stands are not required to 
comply with this chapter. 


1103.2.7 Limited access spaces. Spaces accessed only by 
ladders, catwalks, crawl spaces, freight elevators or very 
narrow passageways аге not required to comply with this 
chapter. 


1103.2.8 Areas in places of religious worship. Raised or 
lowered areas, or portions of areas, in p/aces of religious 
worship that are less than 300 square feet (30 m?) in area 
and located 7 inches (178 mm) or more above or below the 
finished floor and used primarily for the performance of 
religious ceremonies are not required to comply with this 
chapter. 


1103.2.9 Equipment spaces. Spaces frequented only by 
service personnel for maintenance, repair or occasional 
monitoring of equipment are not required to comply with 
this chapter. 


1103.2.10 Highway tollbooths. Highway tollbooths 
where the access is provided only by bridges above the 
vehicular traffic or underground tunnels are not required to 
comply with this chapter. 


1103.2.11 Residential Group R-1. Buildings of Group R- 
1 containing not more than five s/eeping units for rent or 
hire that are also occupied as the residence of the propri- 
etor are not required to comply with this chapter. 


1103.2.12 Day care facilities. Where a day care facility is 
part of a dwelling unit, only the portion of the structure 
utilized for the day care facility is required to comply with 
this chapter. 


1103.2.13 Detention and correctional facilities. In 
detention and correctional facilities, common use areas 
that are used only by inmates or detainees and security 
personnel, and that do not serve holding ce//s or housing 
cells required to be Accessible units, are not required to 
comply with this chapter. 


1103.2.14 Walk-in coolers and freezers. Walk-in cooler 
and freezer equipment accessed only from employee work 
areas is not required to comply with this chapter. 
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1103.2.15 Private membership clubs and churches. In 
accordance with ORS 447.210(1), private membership 
clubs and churches that have more than one floor level and 
more than 4,000 square feet (372 m?) in ground area or 
more than one floor level and more than 20 feet (6096 
mm) in height, measured from the top surface of the 
lowest flooring to the highest interior overhead finish of 
the building, are required to be accessible. 


SECTION 1104 
ACCESSIBLE ROUTE 


1104.1 Site arrival points. At least one accessible route 
within the site shall be provided from public transportation 
stops, accessible parking, accessible passenger loading zones, 
and public streets or sidewalks to the accessible building 
entrance served. 


Exception: Other than in buildings or facilities contain- 
ing or serving Type B units, an accessible route shall not 
be required between site arrival points and the building 
or facility entrance if the only means of access between 
them is a vehicular way not providing for pedestrian 
access. 


1104.2 Within a site. At least one accessible route shall 
connect accessible buildings, accessible facilities, accessible 
elements and accessible spaces that are on the same site. 


Exceptions: 


1. An accessible route is not required between accessi- 
ble buildings, accessible facilities, accessible ele- 
ments and accessible spaces that have, as the only 
means of access between them, a vehicular way not 
providing for pedestrian access. 


2. An accessible route to recreational facilities shall 
only be required to the extent specified in Section 
1111. 


1104.3 Connected spaces. Where a building or portion of a 
building is required to be accessible, at least one accessible 
route shall be provided to each portion of the building, to 
accessible building entrances connecting accessible pedes- 
trian walkways and to the public way. 


Exceptions: 


1. Stories and mezzanines exempted by Section 
1104.4. 


2. In a building, room or space used for assembly pur- 
poses with fixed seating, an accessible route shall 
not be required to serve levels where wheelchair 
spaces are not provided. 


3. Vertical access to elevated employee work stations 
within a courtroom complying with Section 
1109.4.1.4. 


4. An accessible route to recreational facilities shall 
only be required to the extent specified in Section 
1111. 
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1104.3.1 Employee work areas. Common use circulation 
paths within employee work areas shall be accessible 
routes. 


Exceptions: 


1. Common use circulation paths, located within 
employee work areas that are less than 1,000 square 
feet (93 m?) in size and defined by permanently 
installed partitions, counters, casework or furnish- 
ings, shall not be required to be accessible routes. 


2. Common use circulation paths, located within 
employee work areas, that are an integral compo- 
nent of equipment, shall not be required to be 
accessible routes. 


3. Common use circulation paths, located within 
exterior employee work areas that are fully 
exposed to the weather, shall not be required to 
be accessible routes. 


1104.3.2 Press boxes. Press boxes in a building, room or 
space used for assembly purposes shall be on an accessible 
route. 


Exceptions: 


1. An accessible route shall not be required to 
press boxes in bleachers that have a single 
point of entry from the b/eachers, provided 
that the aggregate area of all press boxes for 
each playing field is not more than 500 square 
feet (46 m?). 


2. An accessible route shall not be required to free- 
standing press boxes that are more than 12 feet 
(3660 mm) above grade provided that the aggre- 
gate area of all press boxes for each playing field 
is not more than 500 square feet (46 m?). 


1104.4 Multistory buildings and facilities. At least one 
accessible route shall connect each accessible story, mezza- 
nine and occupied roofs in multilevel buildings and facilities. 


Exceptions: 


1. An accessible route is not required to stories, mezza- 
nines and occupied roofs that have an aggregate area 
of not more than 3,000 square feet (278.7 т?) and 
are located above and below accessible levels. This 
exception shall not apply to: 


1.1. Multiple tenant facilities of Group M occu- 
pancies containing five or more tenant 
spaces used for the sales or rental of goods 
and where at least one such tenant space is 
located on a floor level above or below the 
accessible levels. 


1.2. Stories or mezzanines containing offices of 
health care providers (Group B or I). 


1.3. Passenger transportation facilities and air- 
ports (Group A-3 or B). 

1.4. Government buildings. 

1.5. Structures with four or more dwelling units. 


10. 


. Stories, mezzanines or occupied roofs that do not con- 


tain accessible elements or other spaces as determined 
by Section 1108 or 1109 are not required to be 
served by an accessible route from an accessible 
level. 


. In air traffic control towers, an accessible route is 


not required to serve the cab and the floor immedi- 
ately below the cab. 


. Where a two-story building or facility has one story 


or mezzanine with an occupant load of five or fewer 
persons that does not contain public use space, that 
story or mezzanine shall not be required to be con- 
nected by an accessible route to the story above or 
below. 


. In private buildings or facilities that are less than 


three stories and that have less than 3,000 square 
feet (279 m?) per story, an accessible route shall not 
be required to connect stories provided that the 
building or facility is not a shopping center; shop- 
ping mall; professional office of a health care pro- 
vider; or terminal, depot or other station used for 
specified public transportation or airport passenger 
terminal. 


. In a parking garage of fewer than three stories, an 


accessible route need not be provided to an upper or 
lower floor level provided that all of the accessible 
parking spaces are provided on a floor level with an 
accessible route to an accessible building entrance 
or to another building. 


. In a building of fewer than three stories, an accessi- 


ble route need not be provided in the portion of the 
building that is one of the following occupancy clas- 
sifications: 


7.1. Groups F-1 and F-2. 

7.2. Groups H-1, H-2, H-3, H-4 and H-5. 
7.3. Group S-1 and 2. 

7.4. Group U. 


. In a building of fewer than three stories that contains 


a Group B or M occupancy mixed with a Group F-1 
or F-2; Group H-2, H-3, H-4 or H-5; Group S-1 or 
S-2; or Group U occupancy, an accessible route 
need not be provided if the Group B or M occupancy 
is less than 3,000 square feet (279 m?) on any floor 
level without an accessible route. 


. In a building of fewer than two stories, an elevator 


need not be provided to a mezzanine that is less than 
3,000 square feet (279 m?). 


In a building of fewer than three stories, an accessi- 
ble route need not be provided where ramps, grade- 
level entries or accessible horizontal connections 
from adjacent buildings are provided to each floor 
level, provided all facilities, elements and spaces are 
connected to an accessible route. 
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1104.5 Elevators required. Elevators shall be provided in all 
shopping centers; shopping malls; professional offices of 
health care providers; terminals, depots or other stations used 
for specified public transportation; airport passenger termi- 
nals; and government buildings that are covered by Title II of 
the Americans with Disabilities Act. 


Exceptions: 


1. Elevators need not be provided in buildings and 
spaces listed in ORS 447.247(1)(a) which аге 
exempt from the accessible route provisions in 
accordance with Section 1104.4, Exception 4. 


2. Elevators need not be provided in buildings and 
spaces listed in ORS 447.247(1)(b), which are 
exempt from the accessible route provisions of Sec- 
tion 1104.4. 


3. Elevators are not required where a terminal, depot 
or other station used for specified public transpor- 
tation or airport passenger terminals are provided 
with an accessible route to all portions of the facil- 
ities. 


ORS 447.247 is not part of this code but is reprinted here for the 
reader’s convenience: 
447.247 Elevators required; criteria; rules. 
(1) Elevators are required: 
(a) In all shopping centers, shopping malls, professional offices of 
health care providers and government buildings that are covered 
by Title П of the Americans with Disabilities Act. 
(b) In all other commercial facilities, private entities and 
places of public accommodation covered by Title III of the 
Americans with Disabilities Act that have more than one floor 
level and more than 3,000 square feet in ground area or that 
are more than 20 feet in height, measured from the top surface 
of the lowest flooring to the highest interior overhead finish of 
the building; and 
(c) In all private membership clubs and churches that have more 
than one floor level and more than 4,000 square feet in ground 
area or that are more than 20 feet in height, measured from the top 
surface of the lowest flooring to the highest interior overhead 
finish of the building. 
(2) The Department of Consumer and Business Services may by 
rule create exceptions to the requirements of this section if this 
section would require an elevator in a building that would not be 
required to have an elevator under the provisions of the 
Americans with Disabilities Act or the Fair Housing Act. [1993 
с.503 $6; 1995 с.307 $2] 


1104.6 Location. Accessible routes shall coincide with or be 
located in the same area as a general circulation path. Where 
the circulation path is interior, the accessible route shall be 
interior, Where only one accessible route is provided, the 
accessible route shall not pass through kitchens, storage 
rooms, restrooms, closets or similar spaces. 


Exceptions: 


1. Accessible routes from parking garages contained 
within and serving Туре В units are not required to 
be interior. 
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2. A single accessible route is permitted to pass 
through a kitchen or storage room in an Accessible 
unit, Type A unit or Type B unit. 


1104.7 Security barriers. Security barriers including, but not 
limited to, security bollards and security check points shall 
not obstruct a required accessible route or accessible means 
of egress. 


Exception: Where security barriers incorporate elements 
that cannot comply with these requirements, such as 
certain metal detectors, fluoroscopes or other similar 
devices, the accessible route shall be permitted to be 
provided adjacent to security screening devices. The 
accessible route shall permit persons with disabilities 
passing around security barriers to maintain visual contact 
with their personal items to the same extent provided 
others passing through the security barrier. 


SECTION 1105 
ACCESSIBLE ENTRANCES 


1105.1 Public entrances. In addition to accessible entrances 
required by Sections 1105.1.2 through 1105.1.8, at least 60 
percent of all public entrances shall be accessible. 


Exceptions; 


1. An accessible entrance is not required to areas not 
required to be accessible. 


2. Loading and service entrances that are not the only 
entrance to a tenant space. 


1105.1.1 Automatic doors. In facilities with the occupan- 
cies and building occupant loads indicated in Table 
1105.1.1, public entrances that are required to be accessi- 
ble shall have one door be either a full power-operated 
door or а /ow-energy power-operated door. Where the 
public entrance includes a vestibule, at least one door into 
and one door out of the vestibule shall meet the require- 
ments of this section. 


TABLE 1105.1.1 
PUBLIC ENTRANCE WITH POWER-OPERATED DOOR* 


BUILDING OCCUPANT 
A-1, А-2, А-3, А-4 300 
BMR- TOANE ALE 


a, In mixed-use facilities where the total sum of the building occupant load 
is greater than those listed, the most restrictive building occupant load 
shall apply. 


1105.1.2 Parking garage entrances. Where provided, 
direct access for pedestrians from parking structures to 
buildings or facility entrances shall be accessible. 


1105.1.3 Entrances from tunnels or elevated walkways. 
Where direct access is provided for pedestrians from a 
pedestrian tunnel or elevated walkway to a building or 
facility, at least one entrance to the building or facility 
from each tunnel or walkway shall be accessible. 


1105.1.4 Restricted entrances. Where restricted 
entrances are provided to a building or facility, at least one 
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restricted entrance to the building or facility shall be 
accessible. 


1105.1.5 Entrances for inmates or detainees. Where 
entrances used only by inmates or detainees and security 


vehicles, law enforcement vehicles or vehicular 
impound and motor pools where lots accessed by the 
public are provided with an accessible passenger load- 
ing zone. 


personnel are provided at judicial facilities, detention 
facilities or correctional facilities, at least one such 
entrance shall be accessible. 


ORS 447.233(5) through (7) are not a part of this code but are 
reprinted here for the reader’s convenience: 


447.233 Accessible parking space requirements; inspection of 
spaces; violation. 


(5) The director is authorized to inspect parking spaces and 
facilities and buildings subject to the provisions of this section, 
and to do whatever is necessary to enforce the requirements, 
including the maintenance requirements, of this section. 
Municipalities and counties may administer and enforce the 
requirements of this section in the manner provided under ORS 
455.148 or 455.150 for administration and enforcement of 
specialty codes. All plans for parking spaces subject to the 
provisions of this section must be approved by the director prior 
to the creation of the spaces. 

(6) Requirements adopted under this section do not apply to 
longterm parking facilities at the Portland International 
Airport. 

(7) Any reported violation of this section shall be investigated 
by the administrative authority. The administrative authority 
shall make a final decision and order correction, if necessary, 
within 30 days of notification. Any aggrieved person may 
appeal within 30 days of the decision by the administrative 
authority to the appropriate municipal appeals board or, at the 
option of the local jurisdiction, directly to the Building Codes 
Structures Board established under ORS 455,132. The appeal 
shall be acted upon within 60 days of filing. The decision of 
the municipal appeals board may be appealed to the board. 
The board shall act on the appeal within 60 days of filing. All 
appeals to the board shall be filed in accordance with ORS 
455.690. [1979 с.809 $2; 1981 с.275 $1; 1983 с.338 $930; 
1987 с.187 $1; 1989 с.243 $15; 1991 с.741 $6; 1993 с.503 $8; 
1993 с.744 577; 2001 с.573 $5; 2007 с.468 $1] 


1105.1.6 Service entrances. If a service entrance is the 
only entrance to a building or a tenant space in a facility, 
that entrance shall be accessible. 


1105.1.7 Tenant spaces. At least one accessible entrance 
shall be provided to each tenant in a facility. 


Exception: An accessible entrance is not required to 
self-service storage facilities that are not required to be 
accessible. 


1105.1.8 Dwelling units and sleeping units. At least one 
accessible entrance shall be provided to each dwelling unit 
and sleeping unit in a facility. 


Exception: An accessible entrance is not required to 
dwelling units and sleeping units that are not required 
to be Accessible units, Type A units or Type B units. 


SECTION 1106 
PARKING AND PASSENGER LOADING FACILITIES 


1106.1 General. Parking shall comply with ORS 447.233 
and Sections 1106.2 through 1106.9. Passenger loading zones 
shall comply with Section 1106.8. 


1106.2 Required. Where parking is provided, accessible 
parking spaces shall be provided in compliance with Table 
1106.2, except as required by Sections 1106.3 through 
1106.5. Where more than one parking facility is provided on 
a site, the number of parking spaces required to be accessi- 
ble shall be calculated separately for each parking facility. 


Exception: This section does not apply to parking 
spaces used exclusively for buses, trucks, other delivery 


TABLE 1106.2 
ACCESSIBLE PARKING SPACES 


IN PARKING FACILITIES OF ACCESSIBLE SPACES VAN ACCESSIBLE SPACES SPACES 
EUM cL. ane ee i АЕН ed 
BU 7 RO КСЕ" ЗК еее 
т И 
ee SEU) 
Шалыс алы ETT ста ЈЕ AY 
Шы a te ie зл БА а АН 
іы аа аа lle а EAE UP e MER NIU ГЕУ! 
ee aR ль АПА Ша ES =. адыг 


А ТЕ аи та | to 500 


501 to 1,000 2% of total SR Se ары in every 6 accessible spaces 
or portion thereof 
20, plus one for each 100, 1 in every 6 accessible spaces 
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1106.3 Groups I-1, R-1, R-2, R-3 and R-4. Accessible park- 
ing spaces shall be provided in Group I-1, R-1, R-2, R-3 and 
R-4 occupancies in accordance with Items 1 through 4 as 
applicable. 


1. In Group R-2, R-3 and R-4 occupancies that are 
required to have Accessible, Type A or Type B dwell- 
ing units or sleeping units, at least 2 percent, but not 
less than one, of each type of parking space provided 
shall be accessible. 


2. In Group I-1 and R-1 occupancies, accessible parking 
shall be provided in accordance with Table 1106.2. 


3. Where at least one parking space is provided for each 
dwelling unit or sleeping unit, at least one accessible 
parking space shall be provided for each Accessible and 
Type A unit. 


4. Where parking is provided within or beneath a build- 
ing, accessible parking spaces shall be provided within 
or beneath the building. 


1106.4 Hospital outpatient facilities. At least 10 percent, 
but not less than one, of care recipient and visitor parking 
spaces provided to serve hospital outpatient facilities shall be 
accessible. 


1106.5 Rehabilitation facilities and outpatient physical 
therapy facilities. At least 20 percent, but not less than one, 
of the portion of care recipient and visitor parking spaces 
serving rehabilitation facilities specializing in treating condi- 
tions that affect mobility and outpatient physical therapy 
facilities shall be accessible. 


1106.6 Van spaces. For every six or fraction of six accessible 
parking spaces, at least one shall be a van-accessible parking 
space. Where five or more parking spaces are designated 
accessible, any space that is designated as van accessible 
shall be reserved for wheelchair users. 


Exception: In Group U private garages that serve Group 
R-2 and R-3 occupancies, van-accessible spaces shall be 
permitted to have vehicular routes, entrances, parking 
spaces and access aisles with a minimum vertical clear- 
ance of 7 feet (2134 mm). 


1106.7 Location. Accessible parking spaces shall be located 
on the shortest practical accessible route of travel from adja- 
cent parking to an accessible building entrance. In parking 
facilities that do not serve a particular building, accessible 
parking spaces shall be located on the shortest route to an 
accessible pedestrian entrance to the parking facility. Where 
buildings have multiple accessible entrances with adjacent 
parking, accessible parking spaces shall be dispersed and 
located near the accessible entrances. 


Exceptions: 
1. In multilevel parking structures, van-accessible 
parking spaces are permitted on one level. 


2. Accessible parking spaces shall be permitted to be 
located in different parking facilities if substantially 
equivalent or greater accessibility is provided in 
terms of distance from an accessible entrance or 
entrances, parking fee and user convenience. 
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1106.8 Surfaces and identification of parking spaces. 


1106.8.1 General. Accessible car and van parking spaces 
shall comply with the surface requirements of ICC ANSI 
A117.1, Section 502.5. Accessible parking spaces, dimen- 
sions, markings and signs shall be designed in compliance 
with the Standards for Accessible Parking Places set forth 
by the Oregon Transportation Commission. 


1106.8.2 Identification. Identification of accessible park- 
ing spaces shall be in accordance with the Standards for 
Accessible Parking Places set forth by the Oregon Trans- 
portation Commission. 


1106.9 Parking meters and pay stations. Where parking 
meters and pay stations serve accessible parking spaces on an 
affected building site, such parking meters and pay stations 
shall be accessible. 


1106.10 Passenger loading zones. Passenger loading zones 
shall be accessible. 


1106.10.1 Continuous loading zones. Where passenger 
loading zones are provided, one passenger loading zone in 
every continuous 100 linear feet (30.4 m) maximum of 
loading zone space shall be accessible. 


1106.10.2 Medical facilities. A passenger loading zone 
shall be provided at an accessible entrance to licensed 
medical and long-term care facilities where people receive 
physical or medical treatment or care and where the period 
of stay exceeds 24 hours. 


1106.10.3 Group I-2. In Group I-2 health care occupan- 
cies, at least one accessible entry shall be under shelter. 
Every such entry shall include a passenger loading zone. 


1106.10.4 Valet parking. A passenger loading zone shall 
be provided at valet parking services. 


1106.10.5 Mechanical access parking garages. Mechan- 
ical access parking garages shall provide at least one 
passenger loading zone at vehicle drop-off and vehicle 
pick-up areas. 


SECTION 1107 
RESERVED 


SECTION 1108 
DWELLING UNITS AND SLEEPING UNITS 


1108.1 General. In addition to the other requirements of this 
chapter, occupancies having dwelling units or sleeping units 
shall be provided with accessible features in accordance with 
this section. 


1108.2 Design. Dwelling units and sleeping units that are 
required to be Accessible units, Type A units and Type B 
units shall comply with the applicable portions of Chapter 
11 of ICC A117.1. Units required to be Туре A units are 
permitted to be designed and constructed as Accessible 
units. Units required to be Type B units are permitted to be 
designed and constructed as Accessible units or as Type A 
units. 
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1108.3 Accessible spaces. Rooms and spaces available to the 
general public or available for use by residents and serving 
Accessible units, Type A units or Type B units shall be acces- 
sible, Accessible spaces shall include toilet and bathing 
rooms, kitchen, living and dining areas and any exterior 
spaces, including patios, terraces and balconies. 


Exceptions: 
1. Stories and mezzanines exempted by Section 1108.4. 


2. Recreational facilities in accordance with Section 
1111. 


3. Exterior decks, patios or balconies that are part of 
Type B units and have impervious surfaces, and that 
are not more than 4 inches (102 mm) below the fin- 
ished floor level of the adjacent interior space of the 
unit. 


1108.4 Accessible route. Not fewer than one accessible route 
shall connect accessible building or facility entrances with 
the primary entrance of each Accessible unit, Type A unit and 
Type B unit within the building or facility and with those 
exterior and interior spaces and facilities that serve the units. 


Exceptions: 


1. If due to circumstances outside the control of the 
owner, either the slope of the finished ground level 
between accessible facilities and buildings exceeds 
one unit vertical in 12 units horizontal (1:12), or 
where physical barriers or legal restrictions prevent 
the installation of an accessible route, a vehicular 
route with parking that complies with Section 1106 
at each public or common use facility or building is 
permitted in place of the accessible route. 


2. In Group 1-3 facilities, an accessible route is not 
required to connect stories or mezzanines where 
Accessible units, all common use areas serving 
Accessible units and all public use areas are on an 
accessible route. 


3. In Group R-2 facilities with Type A units complying 
with Section 1108.6.2.2.1, an accessible route is not 
required to connect stories or mezzanines where 
Type A units, all common use areas serving Type A 
units and all public use areas are on an accessible 
route. 


4. In other than Group R-2 dormitory housing provided 
by places of education, in Group R-2 facilities with 
Accessible units complying with Section 
1108.6.2.3.1, an accessible route is not required to 
connect stories or mezzanines where Accessible 
units, all common use areas serving Accessible units 
and all public use areas are on an accessible route. 


5. In Group R-1, an accessible route is not required to 
connect stories or mezzanines within individual 
units, provided the accessible level meets the provi- 
sions for Accessible units and sleeping accommoda- 
tions for two persons minimum and a toilet facility 
аге provided on that level. 


6. In congregate residences in Groups R-3 and R-4, an 
accessible route is not required to connect stories or 


mezzanines where Accessible units or Type B units, 
all common use areas serving Accessible units and 
Type B units and all public use areas serving Acces- 
sible units and Type B units are on an accessible 
route. 


7. An accessible route between stories is not required 
where Туре В units are exempted by Section 1108.7. 


1108.5 Group I. Accessible units, Type A units and Type B 
units shall be provided in Group I occupancies in accordance 
with Sections 1108.5.1 through 1108.5.5. 


1108.5.1 Group I-1. Accessible units, Type A units and 
Type B units shall be provided in Group I-1 occupancies in 
accordance with Sections 1108.5.1.1 and 1108.5.1.5. 


1108.5.1.1 Accessible units in Group I-1, Condition 
1. In Group I-1, Condition 1, at least 4 percent, but not 
less than one, of the dwelling units and sleeping units 
shall be Accessible units. Accessible dwelling units and 
sleeping units shall be dispersed among the various 
classes of units. 


Exceptions: 


1. Water closets shall not be required to comply 
with ICC А117.1 where such water closets 
comply with Section 1110.2.2, in not more 
than 50 percent of the Accessible units. 


2. Roll-in-type showers shall not be required to 
comply with ICC А117.1 where roll-in-type 
showers comply with Section 1110.2.3, in not 
more than 50 percent of the Accessible units. 


1108,5.1.2 Accessible units in Group 1-1, Condition 
2. In Group I-1, Condition 2, at least 10 percent, but not 
less than one, of the dwelling units and sleeping units 
shall be Accessible units. Accessible dwelling units and 
sleeping units shall be dispersed among the various 
classes of units. 


Exceptions: 


1. Water closets shall not be required to comply 
with ICC А117.1 where such water closets 
comply with Section 1110.2.2, in not more 
than 50 percent of the Accessible units. 


2. Roll-in-type showers shall not be required to 
comply with ICC А117.1 where roll-in-type 
showers comply with Section 1110.2.3, in not 
more than 50 percent of the Accessible units. 


1108.5.1.2.1 Assisted living and residential care 
facilities. All Group I-1, Condition 2 assisted living 
facilities and residential care facilities shall be 
provided with roll-in-type shower compartments in 
accordance with Section 1108.5.1.5. 


1108.5.1.3 Type A units. In Group I-1, Condition 2 
assisted living facilities and residential care facilities, 
every dwelling unit or sleeping unit shall be a Type A 
unit and shall be provided with bathing facilities in 
accordance with Section 1108.5.1.5. 


1108.5.1.4 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 
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occupied as a residence, every dwelling unit and sleep- 
ing unit intended to be occupied as a residence shall be 
a Type B unit. 


Exception: The number of Type B units is permitted 
to be reduced in accordance with Section 1108.7. 


1108.5.1.5 Bathing facilities. Bathing facilities in 
Group I-1, Condition 2 assisted living facilities and 
residential care facilities shall comply with Section 
1108.5.1.5.1 or 1108.5.1.5.2. 


1108.5.1.5.1 Bathing facilities within the dwelling 
or sleeping unit. In all Group I-1, Condition 2 
assisted living facilities and residential care facilities 
where bathing facilities are provided within the 
dwelling or sleeping unit, one standard roll-in-type 
shower compartment shall be provided in each dwell- 
ing or sleeping unit. Grab bars shall be provided for 
water closets and shower compartments. 


Exception: The folding seat is permitted to be 
omitted for standard roll-in-type shower compart- 
ments and the shower controls are permitted to be 
located on the side walls. 


1108.5.1.5.2 Bathing facilities outside the dwelling 
or sleeping unit. In all Group I-1, Condition 2 resi- 
dential care facilities where bathing facilities are 
provided outside the dwelling unit or sleeping unit, 
one standard roll-in-type shower compartment shall 
be provided in each bathing facility, except in a bath- 
ing room where an accessible tub is provided. Grab 
bars shall be provided for water closets and shower 
compartments. 


Exception: The folding seat is permitted to be 
omitted for standard roll-in-type shower compart- 
ments and the shower controls are permitted to be 
located on the side walls. 


1108.5.2 Group I-2 nursing homes. Accessible units and 
Type B units shall be provided in nursing homes of Group 
1-2, Condition 1 occupancies in accordance with Sections 
1108.5.2.1 and 1108.5.2.2. 


1108.5.2.1 Accessible units. At least 50 percent but not 
less than one of each type of the dwelling units and 
sleeping units shall be Accessible units. 


Exceptions: 


1. Water closets shall not be required to comply 
with ICC A117.1 where such water closets 
comply with Section 1110.2.2, in not more 
than 90 percent of the Accessible units. 


2. Roll-in-type showers shall not be required to 
comply with ICC A117.1 where roll-in-type 
showers comply with Section 1110.2.3, in not 
more than 90 percent of the Accessible units. 


3. In Group I-2, Condition 1 nursing homes, the 
folding seat is permitted to be omitted for 
standard roll-in-type shower compartments 
and the shower controls are permitted to be 
located on the side walls. 
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1108.5.2.2 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 
occupied as a residence, every dwelling unit and sleep- 
ing unit intended to be occupied as a residence shall be 
a Type B unit. 


Exception: The number of Type B units is permitted 
to be reduced in accordance with Section 1108.7. 


1108.5.3 Group I-2 hospitals. Accessible units and Type 
B units shall be provided in general-purpose hospitals, 
psychiatric facilities and detoxification facilities of Group 
1-2 occupancies in accordance with Sections 1108.5.3.1 
and 1108.5.3.2. 


1108.5.3.1 Accessible units. At least 10 percent, but 
not less than one, of the dwelling units and sleeping 
units shall be Accessible units. 


Exception: Entry doors to Accessible dwelling units 
or sleeping units shall not be required to provide the 
maneuvering clearance beyond the latch side of the 
door. 


1108.5.3.2 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 
occupied as a residence, every dwelling unit and sleep- 
ing unit intended to be occupied as a residence shall be 
a Type B unit. 


Exception: The number of Type B units is permitted 
to be reduced in accordance with Section 1108.7. 


1108.5.4 Group I-2 rehabilitation facilities. In hospitals 
and rehabilitation facilities of Group I-2 occupancies that 
specialize in treating conditions that affect mobility, or 
units within either that specialize in treating conditions 
that affect mobility, 100 percent of the dwelling units and 
sleeping units shall be Accessible units. 


Exceptions: 


1. Water closets shall not be required to comply 
with ICC A117.1 where such water closets com- 
ply with Section 1110.2.2, in not more than 50 
percent of Accessible units. 


2. Roll-in-type showers shall not be required to 
comply with ICC A117.1 where roll-in-type 
showers comply with Section 1110.2.3, in not 
more than 50 percent of Accessible units. 


1108.5.5 Group I-3. Accessible units shall be provided in 
Group 1-3 occupancies in accordance with Sections 
1108.5.5.1 through 1108.5.5.3. 


1108.5.5.1 Group 1-3 sleeping units. In Group I-3 
occupancies, at least 3 percent of the total number of 
sleeping units in the facility, but not less than one unit 
in each classification level, shall be Accessible units. 


1108.5.5.2 Special holding cells and special housing 
cells or rooms. In addition to the Accessible units 
required by Section 1108.5.5.1, where special holding 
cells or special housing ce//s or rooms are provided, at 
least one serving each purpose shall be an Accessible 
unit. Cells or rooms subject to this requirement include, 
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but are not limited to, those used for purposes of orien- 1108.6.2 Group R-2. Accessible units, Type A units and ^^ 
tation, protective custody, administrative ог Type B units shall be provided in Group R-2 occupancies 
disciplinary detention or segregation, detoxification in accordance with Sections 1108.6.2.1 through 

and medical isolation. 1108.6.2.3. 


1108.6.2.1 Live/work units. In /ive/work units 


Exception: Ce//s or rooms specially designed with- 
out protrusions and that are used solely for purposes 
of suicide prevention shall not be required to include 
grab bars. 


1108.5.5.3 Medical care facilities. Patient sleeping 
units or cells required to be Accessible units in medical 
care facilities shall be provided in addition to any 
medical isolation ce//s required to comply with Section 


constructed in accordance with Section 419, the nonres- 
idential portion is required to be accessible. In a 
structure where there are four or more /ive/work units 
intended to be occupied as a residence, the residential 
portion of the /ive/work unit shall be a Type B unit. 


Exception: The number of Туре B units is permitted 
to be reduced in accordance with Section 1108.7. 


1108.5.5.2. 


1108.6 Group R. Accessible units, Type A units and Type B 
units shall be provided in Group R occupancies in accordance 
with Sections 1108.6.1 through 1108.6.4. 


1108.6.1 Group R-1. Accessible units and Type B units 
shall be provided in Group R-1 occupancies in accordance 
with Sections 1108.6.1.1 and 1108.6.1.2. 


1108.6.1.1 Accessible units. Accessible dwelling units 
and s/eeping units shall be provided in accordance with 
Table 1108.6.1.1. On a multiple-building site, where 
structures contain more than 50 dwelling units or sleep- 
ing units, the number of Accessible units shall be 
determined per structure. On a multiple-building site, 
where structures contain 50 or fewer dwelling units or 
sleeping units, all dwelling units and sleeping units on а 
site shall be considered to determine the total number 
of Accessible units. Accessible units shall be dispersed 
among the various classes of units. 


1108.6.1.2 Type B units. In structures with four or 
more dwelling units or sleeping units intended to be 1. The number of Type A units is permitted to 
occupied as a residence, every dwelling unit and sleep- be reduced in accordance with Section 
ing unit intended to be occupied as a residence shall be 1108.7. 

a Type B unit. 


1108.6.2.2 Apartment houses, monasteries and 
convents. Туре A units and Type В units shall be 
provided in apartment houses, monasteries and 
convents in accordance with Sections 1108.6.2.2.1 and 
1108.6.2.2.2. Bedrooms in monasteries and convents 
shall be counted as units for the purpose of determining 
the number of units. Where the bedrooms are grouped 
in sleeping units, only one bedroom in each sleeping 
unit shall count toward the number of required Type A 
units. 


1108.6.2.2.1 Type A units. In Group R-2 occupan- 

cies containing more than 20 dwelling units or 
sleeping units, at least 2 percent but not less than one 

of the units shall be a Type A unit. All Group R-2 

units on a site shall be considered to determine the 

total number of units and the required number of А 
Type A units. Type A units shall be dispersed among ` 

the various classes of units. 


Exceptions: 


2. Existing structures on a site shall not con- 


Exception: The number of Туре В units is permitted tribute to the total number of units on a site. 


to be reduced in accordance with Section 1108.7. 


TABLE 1108.6.1.1 
ACCESSIBLE DWELLING UNITS AND SLEEPING UNITS 


TOTAL NUMBER OF MINIMUM REQUIRED NUMBER OF MINIMUM REQUIRED NUMBER OF TOTAL NUMBER OF 

ГОИ ыг 
и = 
ШИ ттен ВЕНА; NE 
Г с ті) Е ЕЕ И 
Е амины ааа т 
et See PC KL GARE ПН =. 
И-ы ede LCS ua НН НН ee т 
ач авт И НИ ВИН 
БЕ БАСОВА ИИ ЕИ 
соо ОШ ИНЕ еа заа ЕГ СЕЕ ЕШШ _ PRA 


DS es + | to 1,000 ete aaa of total Bee. д амы of total 3% | Зоро | total 
Over 1,000 Los ИЕМ AE plus 1 for each 100, or fraction BEA. SD plus 1 for each 100, or fraction НАНЕ C -- plus 2 for each 100, or fraction 
thereof, over 1,000 thereof, over 1,000 thereof, over 1,000 


2022 OREGON STRUCTURAL SPECIALTY CODE 


4 


1108.6.2.2.2 Type В units. Where there аге four ог 
more dwelling units or sleeping units intended to be 
occupied as a residence in a single structure, every 
dwelling unit and sleeping unit intended to be occu- 
pied as a residence shall be a Type B unit. 


Exception: The number of Туре В units is 
permitted to be reduced in accordance with 
Section 1108.7. 


1108.6.2.3 Group R-2 other than live/work units, 
apartment houses, monasteries and convents. In 
Group R-2 occupancies, other than /ive/work units, 
apartment houses, monasteries and convents falling 
within the scope of Sections 1108.6.2.1 and 1108.6.2.2, 
Accessible units and Type B units shall be provided in 
accordance with Sections 1108.6.2.3.1 апа 
1108.6.2.3.2. Bedrooms within congregate living facili- 
ties, dormitories, sororities, fraternities and boarding 
houses shall be counted as s/eeping units for the 
purpose of determining the number of units. Where the 
bedrooms are grouped into dwelling or sleeping units, 
only one bedroom in each dwelling or sleeping unit 
shall be permitted to count toward the number of 
required Accessible units. 


1108.6.2.3.1 Accessible units. Accessible dwelling 
units and sleeping units shall be provided in accor- 
dance with Table 1108.6.1.1. 


1108.6.2.3.2 Type B units. Where there are four or 
more dwelling units or sleeping units intended to be 
occupied as a residence in a single structure, every 
dwelling unit and every sleeping unit intended to be 
occupied as a residence shall be a Type B unit. 


Exception: The number of Туре B units is 
permitted to be reduced in accordance with 
Section 1108.7. 


1108.6.3 Group R-3. In Group R-3 occupancies where 
there are four or more dwelling units or sleeping units 
intended to be occupied as a residence in a single struc- 
ture, every dwelling unit and sleeping unit intended to be 
occupied as a residence shall be a Type B unit. Bedrooms 
within congregate living facilities, dormitories, sororities, 
fraternities, and boarding houses shall be counted as 
sleeping units for the purpose of determining the number 
of units. 


Exception: The number of Type B units is permitted to 
be reduced in accordance with Section 1108.7. 


1108.6.4 Group R-4. Accessible units, Type A units and 
Type B units shall be provided in Group R-4 occupancies 
in accordance with Sections 1108.6.4.1 and 1108.6.4.4. 
Bedrooms in Group R-4 facilities shall be counted as 
sleeping units for the purpose of determining the number 
of units. 


1108.6.4.1 Accessible units. In Group R-4, Condition 
1, at least one of the s/eeping units shall be an Accessi- 
ble unit. In Group R-4, Condition 2, at least 10 percent, 
but not less than one of the s/eeping units shall be an 
Accessible unit. All Group R-4, Condition 2 assisted 
living facility and residential care dwelling units and 
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sleeping units shall be provided with bathing facilities 
in accordance with Section 1108.6.4.4. 


1108.6.4.2 Type A units. In Group R-4, Condition 2 
assisted living facilities and residential care facilities, 
every dwelling unit or sleeping unit shall be a Type A 
unit and shall be provided with bathing facilities in 
accordance with Section 1108.6.4.4. 


1108.6.4.3 Type B units. In structures with four or 
more sleeping units intended to be occupied as a resi- 
dence, every sleeping unit intended to be occupied as a 
residence shall be a Type B unit. 


Exception: The number of Type B units is permitted 
to be reduced in accordance with Section 1108.7. 


1108.6.4.4 Bathing facilities. Bathing facilities in 
Group R-4, Condition 2 assisted living facilities and 
residential care facilities shall comply with Section 
1108.6.4.4.1 or 1108.6.4.4.2. 


1108.6.4.4.1 Bathing facilities within dwelling or 
sleeping units. In all Group R-4, Condition 2 
assisted living facilities and residential care facilities 
where bathing facilities are provided within the 
dwelling or sleeping unit, one standard roll-in-type 
shower compartment shall be provided in each dwell- 
ing or sleeping unit. Grab bars shall be provided for 
water closets and shower compartments. 


Exception: The folding seat is permitted to be 
omitted for standard roll-in-type shower compart- 
ments and the shower controls are permitted to be 
located on the side walls. 


1108.6.4.4.2 Bathing facilities outside dwelling or 
sleeping units. In all Group R-4, Condition 2 resi- 
dential care facilities where bathing facilities are 
provided outside the dwelling or sleeping unit, one 
standard roll-in-type shower compartment shall be 
provided in each bathing facility, except in a bathing 
room where an accessible tub is provided. Grab bars 
shall be provided for water closets and shower 
compartments. 


Exception: The folding seat is permitted to be 
omitted for standard roll-in-type shower compart- 
ments and the shower controls are permitted to be 
located on the side walls. 


1108.7 General exceptions. Where specifically permitted by 
Section 1108.5 or 1108.6, the required number of Type A 
units and Type B units is permitted to be reduced in accor- 
dance with Sections 1108.7.1 through 1108.7.5. 


1108.7.1 Structures without elevator service. Where 
elevator service is not provided in a structure, only the 
dwelling units and sleeping units that are located on stories 
indicated in Sections 1108.7.1.1 and 1108.7.1.2 are 
required to be Type A units and Type B units, respectively. 
The number of Type A units shall be determined in accor- 
dance with Section 1108.6.2.2.1. 


1108.7.1.1 One story with Type B units required. At 
least one story containing dwelling units or sleeping 
units intended to be occupied as a residence shall be 
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provided with an accessible entrance from the exterior 
of the structure and all units intended to be occupied as 
a residence on that story shall be Type B units. 


1108.7.1.2 Additional stories with Type B units. 
Where stories have entrances not included in determin- 
ing compliance with Section 1108.7.1.1, and such 
entrances are proximate to arrival points intended to 
serve units on that story, as indicated in Items 1 and 2, 
all dwelling units and sleeping units intended to be 
occupied as a residence served by that entrance on that 
story shall be Type B units. 


1. Where the slopes of the undisturbed site mea- 
sured between the planned entrance and all vehic- 
ular or pedestrian arrival points within 50 feet (15 
240 mm) of the planned entrance are 10 percent 
or less. 


2. Where the slopes of the planned finished grade 
measured between the entrance and all vehicular 
or pedestrian arrival points within 50 feet (15 240 
mm) of the planned entrance are 10 percent or 
less. 


Where arrival points are not within 50 feet (15 240 
mm) of the entrance, the closest arrival point shall be 
used to determine access unless that arrival point serves 
the story required by Section 1108.7.1.1. 


1108.7.2 Multistory units. A multistory dwelling unit or 
sleeping unit that is not provided with elevator service is 
not required to be a Type B unit. Where a multistory unit is 
provided with external elevator service to only one floor, 
the floor provided with elevator service shall be the 
primary entry to the unit, shall comply with the require- 
ments for a Type B unit and, where provided within the 
unit, a living area, a kitchen and a toilet facility shall be 
provided on that floor. 


1108.7.3 Elevator service to the lowest story with units. 
Where elevator service in the building provides an acces- 
sible route only to the lowest story containing dwelling 
units or sleeping units intended to be occupied as a resi- 
dence, only the units on that story that are intended to be 
occupied as a residence are required to be Type B units. 


1108.7.4 Site impracticality. On a site with multiple 
nonelevator buildings, the number of units required by 
Section 1108.7.1 to be Type B units is permitted to be 
reduced to a percentage that is equal to the percentage of 
the entire site having grades, prior to development, that are 
less than 10 percent, provided that all of the following 
conditions are met: 


1. Not less than 20 percent of the units required by 
Section 1108.7.1 on the site are Type B units. 


2. Units required by Section 1108.7.1, where the slope 
between the building entrance serving the units on 


11-12 


that story and a pedestrian or vehicular arrival point 
is not greater than 8.33 percent, are Туре B units. 


3. Units required by Section 1108.7.1, where an ele- 
vated walkway is planned between a building 
entrance serving the units on that story and a pedes- 
trian or vehicular arrival point and the slope between 
them is 10 percent or less, are Type B units. 


4. Units served by an elevator in accordance with Sec- 
tion 1108.7.3 are Type B units. 


1108.7.5 Flood hazard areas. Type A units and Type B 
units shall not be required for buildings without elevator 
service that are located in flood hazard areas as estab- 
lished in Section 16123 and by the flood plain 
administrator, where the minimum required elevation of 
the /owest floor or lowest supporting horizontal structural 
member, as applicable, results in all of the following: 


1. A difference in elevation between the minimum 
required floor elevation at the primary entrances and 
vehicular and pedestrian arrival points within 50 feet 
(15 240 mm) exceeding 30 inches (762 mm). 


2. A slope exceeding 10 percent between the minimum 
required floor elevation at the primary entrances and 
vehicular and pedestrian arrival points within 50 feet 
(15 240 mm). 


Where such arrival points are not within 50 feet (15 240 
mm) of the primary entrances, the closest arrival points 
shall be used. 


SECTION 1109 
SPECIAL OCCUPANCIES 


1109.1 General. In addition to the other requirements of this 
chapter, the requirements of Sections 1109.2 through 1109.4 
shall apply to specific occupancies. 


1109.2 Assembly area seating. A building, room or space 
used for assembly purposes with fixed seating shall comply 
with Sections 1109.2.1 through 1109.2.5. Lawn seating serv- 
ing an affected building on an affected building site shall 
comply with Section 1109.2.6. Assistive listening systems 
shall comply with Section 1109.2.7. Performance areas 
viewed from assembly seating areas shall comply with 
Section 1109.2.8. Dining areas shall comply with Section 
1109.2.9. 


1109.2.1 Services. If а service or facility is provided in an 
area that is not accessible, the same service or facility shall 
be provided on an accessible level and shall be accessible. 


1109.2.2 Wheelchair spaces. In rooms and spaces used 
for assembly purposes with fixed seating, accessible 
wheelchair spaces shall be provided in accordance with 
Sections 1109.2.2.1 through 1109.2.2.3. 


1109.2.2.1 General seating. Wheelchair spaces shall 
be provided in accordance with Table 1109.2.2.1. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


© 


TABLE 1109.2.2.1 
ACCESSIBLE WHEELCHAIR SPACES 


ASSEMBLY AREAS OF WHEELCHAIR SPACES 
gt a аи 
[0119 30 


50119300 ne STK 
6, plus 1 for each 150, or fraction thereof, 
between 501 through 5,000 


501 to 5,000 


36 plus 1 for each 200, or fraction 
5,001 and over thereof, over 5,000 
1109.2.2.2 Luxury boxes, club boxes and suites. In 
each luxury box, club box and suite within arenas, 


stadiums and grandstands, wheelchair spaces shall be 
provided in accordance with Table 1109.2.2.1. 


1109.2.2.3 Other boxes. In boxes other than those 
required to comply with Section 1109.2.2.2, the total 
number of wheelchair spaces provided shall be deter- 
mined іп accordance with Table 1109.2.2.1. 
Wheelchair spaces shall be located in not less than 20 
percent of all boxes provided. 


1109.2.3 Companion seats. At least one companion seat 
shall be provided for each wheelchair space required by 
Sections 1109.2.2.1 through 1109.2.2.3. 


1109.2.4 Dispersion of wheelchair spaces in multilevel 
assembly seating areas. In multilevel assembly seating 
areas, wheelchair spaces shall be provided on the main floor 
level and on one of each two additional floor or mezzanine 
levels. Wheelchair spaces shall be provided in each luxury 
box, club box and suite within assembly facilities. 


Exceptions: 


1. In multilevel assembly seating areas utilized for 
worship services where the second floor or mez- 
zanine level contains 25 percent or less of the 
total seating capacity, wheelchair spaces shall be 
permitted to all be located on the main level. 


2. In multilevel assembly seating areas where the 
second floor or mezzanine level provides 25 per- 
cent or less of the total seating capacity and 300 
or fewer seats, all wheelchair spaces shall be per- 
mitted to be located on the main level. 


3. Wheelchair spaces in team or player seating serv- 
ing areas of sport activity are not required to be 
dispersed, 


1109.2.5 Designated aisle seats. At least 5 percent, but 
not less than one, of the total number of aisle seats 
provided shall be designated aisle seats and shall be the 
aisle seats located closest to accessible routes. 


Exception: Designated aisle seats are not required in 
team or player seating serving areas of sport activity. 


1109.2.6 Lawn seating. Lawn seating areas and exterior 
overflow seating areas, where fixed seats are not provided, 
shall connect to an accessible route. 
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1109.2.7 Assistive listening systems. Each building, room 
or space used for assembly purposes where audible 
communications are integral to the use of the space shall 
have an assistive listening system. 


Exception; Other than in courtrooms, ап assistive 
listening system is not required where there is no audio 
amplification system. 


1109.2.7.1 Receivers. The number and type of receiv- 
ers shall be provided for assistive listening systems in 
accordance with Table 1109.2.7.1. 


Exceptions: 


1, Where a building contains more than one 
room or space used for assembly purposes, the 
total number of required receivers shall be 
permitted to be calculated based on the total 
number of seats in the building, provided that 
all receivers are usable with all systems and if 
the rooms or spaces used for assembly pur- 
poses required to provide assistive listening 
are under one management. 


2. Where all seats in a building, room or space 
used for assembly purposes are served by an 
induction loop assistive listening system, the 
minimum number of receivers required by 
Table 1109.2.7.1 to be hearing-aid compatible 
shall not be required. 


1109.2.7.2 Ticket windows. Where ticket windows are 
provided in stadiums and arenas, at least one window at 
each location shall have an assistive listening system. 


1109.2.7.3 Public address systems. Where stadiums, 
arenas and grandstands have 15,000 fixed seats or 
more and provide audible public announcements, they 
shall also provide prerecorded or real-time captions of 
those audible public announcements. 


1109.2.8 Performance areas. An accessible route shall 
directly connect the performance area to the assembly 
seating area where a circulation path directly connects a 
performance area to an assembly seating area. An accessi- 
ble route shall be provided from performance areas to 
ancillary areas or facilities used by performers. 


1109.2.9 Dining and drinking areas. In dining and drink- 
ing areas, all interior and exterior floor areas shall be 
accessible and be on an accessible route. 


Exceptions: 


1. An accessible route between accessible levels 
and stories above or below is not required where 
permitted by Section 1104.4, Exception 1. 


2. In sports facilities, tiered dining areas providing 
seating required to be accessible shall be required 
to have accessible routes serving at least 25 per- 
cent of the dining area, provided that accessible 
routes serve accessible seating and where each 
tier is provided with the same services. 


3. Employee-only work areas shall comply with 
Sections 1103.2.2 and 1104.3.1. 
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TABLE 1109.2.7.1 
RECEIVERS FOR ASSISTIVE LISTENING SYSTEMS 
MINIMUM NUMBER OF RECEIVERS 


IN ASSEMBLY AREAS NUMBER OF RECEIVERS TO BE HEARING-AID COMPATIBLE 
Sea CE eR TI. L1. 
ООО ПОЕТ ЕЕ ТТГТІ- | 3 | 


Note: * = ог fraction thereof 


1109.2.9.1 Dining surfaces. Where dining surfaces for 
the consumption of food or drink are provided, at least 
5 percent, but not less than one, of the dining surfaces 
for the seating and standing spaces shall be accessible 
and be distributed throughout the facility and located 
on a level accessed by an accessible route. 


Where a bar or counter exceeding 34 inches (864 mm) 
in height is provided for consumption of food or 
drink, a structurally integrated portion of the main 
bar or counter shall be provided, measuring a mini- 
mum 60 inches (1524 mm) long or 5 percent of the 
length, whichever is greater, and 28 to 34 inches (711 
to 864 mm) high. Clear floor space for forward 
approach and knee and toe clearance shall be pro- 
vided. 


Flip-up counters, adjacent tables and similar 
devices shall not be permitted to satisfy this require- 
ment. 


1109.3 Self-service storage facilities. Se//-service storage 
facilities shall provide accessible individual self-storage 
spaces in accordance with Table 1109.3. 


TABLE 1109.3 
ACCESSIBLE SELF-SERVICE STORAGE FACILITIES 


TOTAL SPACES MINIMUM NUMBER OF 
IN FACILITY REQUIRED ACCESSIBLE SPACES 
1 to 200 5%, but not less than 1 
Over 200 10, plus 2% of total number of units over 200 


1109.3.1 Dispersion. Accessible individual self-service 
storage spaces shall be dispersed throughout the various 
classes of spaces provided. Where more classes of spaces 
are provided than the number of required accessible 
spaces, the number of accessible spaces shall not be 
required to exceed that required by Table 1109.3. Accessi- 
ble spaces are permitted to be dispersed in a single 
building of a multiple-building facility. 


1109.4 Judicial facilities. Judicial facilities shall comply 
with Sections 1109.4.1 and 1109.4.2. 


1109.4.1 Courtrooms. Each courtroom shall be accessible 
and comply with Sections 1109.4.1.1 through 1109.4.1.5. 
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1109.4.1.1 Jury box. A wheelchair space shall be 
provided within the jury box. 


Exception: Adjacent companion seating is not 
required. 


1109.4.1.2 Gallery seating. Wheelchair spaces shall be 
provided in accordance with Table 1109.2.2.1. Desig- 
nated aisle seats shall be provided in accordance with 
Section 1109.2.5. 


1109.4.1.3 Assistive listening systems. An assistive 
listening system must be provided. Receivers shall be 
provided for the assistive listening system in accor- 
dance with Section 1109.2.7.1. 


1109.4.1.4 Employee work stations. The judge’s 
bench, clerk's station, bailiff s station, deputy clerk's 
station and court reporter’s station shall be located on 
an accessible route. The vertical access to elevated 
employee work stations within a courtroom is not 
required at the time of initial construction, provided a 
ramp, lift or elevator can be installed without requiring 
reconfiguration or extension of the courtroom or exten- 
sion of the electrical system. 


1109.4.1.5 Other work stations. The litigant’s and 
counsel stations, including the lectern, shall be 
accessible. 


1109.4.2 Holding cells. Central holding ce//s and court- 
floor holding ce//s shall comply with Sections 1109.4.2.1 
and 1109.4.2.2. 


1109.4.2.1 Central holding cells. Where separate 
central holding ce//s are provided for adult males, juve- 
nile males, adult females or juvenile females, one of 
each type shall be accessible. Where central holding 
cells are provided and are not separated by age or sex, 
at least one accessible cell shall be provided. 


1109.4.2.2 Court-floor holding cells. Where separate 
court-floor holding ce//s are provided for adult males, 
juvenile males, adult females or juvenile females, each 
courtroom shall be served by one accessible cell of 
each type. Where court-floor holding ce//s are provided 
and are not separated by age or sex, courtrooms shall be 
served by at least one accessible cell. Accessible cells 
shall be permitted to serve more than one courtroom. 
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SECTION 1110 
OTHER FEATURES AND FACILITIES 


1110.1 General. Accessible building features and facilities 
shall be provided in accordance with Sections 1110.2 through 
1110.15. 


Exception: Accessible units, Type A units and Type B 
units shall comply with Chapter 10 of ICC A117.1. 


1110.2 Toilet and bathing facilities. Each toilet room and 
bathing room shall be accessible. Where a floor level is not 
required to be connected by an accessible route, the only 
toilet rooms or bathing rooms provided within the facility 
shall not be located on the inaccessible floor. Except as 
provided for in Sections 1110.2.4 and 1110.2.5, at least one 
of each type of fixture, element, control or dispenser in each 
accessible toilet room and bathing room shall be accessible. 


Exceptions: 


1. Toilet rooms or bathing rooms accessed only 
through a private office, not for common or public 
use and intended for use by a single occupant, shall 
be permitted to comply with the specific exceptions 
in ICC A117.1. 


2. This section is not applicable to toilet and bathing 
rooms that serve dwelling units or sleeping units that 
are not required to be accessible by Section 1108. 


3. Where multiple single-user toilet rooms or bathing 
rooms are clustered at a single location, at least 50 
percent but not less than one room for each use at 
each cluster shall be accessible. 


4. Where no more than one urinal is provided in a toilet 
room or bathing room, the urinal is not required to 
be accessible. 


5. Toilet rooms or bathing rooms that are part of criti- 
cal care or intensive care patient sleeping rooms 
serving Accessible units are not required to be 
accessible. 


6. Toilet rooms or bathing rooms designed for bariat- 
rics patients are not required to comply with the toi- 
let room and bathing room requirement in ICC 
A117.1. The sleeping units served by bariatrics toi- 
let or bathing rooms shall not count toward the 
required number of Accessible s/eeping units. 


7. Where permitted in Section 1108, in toilet rooms or 
bathrooms serving Accessible units, water closets 
designed for assisted toileting shall comply with 
Section 1110.2.2. 


8. Where permitted in Section 1108, in bathrooms 
serving Accessible units, showers designed for 
assisted bathing shall comply with Section 1110.2.3. 


9. Where toilet facilities are primarily for children’s 
use, required accessible water closets, toilet com- 
partments and lavatories shall be permitted to com- 
ply with children’s provision of ICC А117.1. 


1110.2.1 Family or assisted-use toilet and bathing 
rooms. In assembly and mercantile occupancies, an acces- 
sible family or assisted-use toilet room shall be provided 
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where an aggregate of six or more male and female water 
closets is required. In buildings of mixed occupancy, only 
those water closets required for the assembly or mercantile 
occupancy shall be used to determine the family or 
assisted-use toilet room requirement. In recreational facili- 
ties where separate-sex bathing rooms are provided, an 
accessible family or assisted-use bathing room shall be 
provided. Fixtures located within family or assisted-use 
toilet and bathing rooms shall be included in determining 
the number of fixtures provided in an occupancy. 


Exception: Where each separate-sex bathing room has 
only one shower or bathtub fixture, a family or 
assisted-use bathing room is not required. 


1110.2.1.1 Standard. Family or assisted-use toilet and 
bathing rooms shall comply with Sections 1110.2.1.2 
through 1110.2.1.6. 


1110.2.1.2 Family or assisted-use toilet rooms. 
Family or assisted-use toilet rooms shall include only 
one water closet and only one lavatory. A family or 
assisted-use bathing room in accordance with Section 
1110.2.1.3 shall be considered to be a family or 
assisted-use toilet room. 


Exception: The following additional fixtures shall 
be permitted in a family or assisted-use toilet room: 


1. А urinal. 
2. А child-height water closet. 
3. A child-height lavatory. 


1110.2.1.3 Family or assisted-use bathing rooms. 
Family or assisted-use bathing rooms shall include only 
one shower or bathtub fixture. Family or assisted-use 
bathing rooms shall also include one water closet and 
one lavatory. Where storage facilities are provided for 
separate-sex bathing rooms, accessible storage facilities 
shall be provided for family or assisted-use bathing 
rooms. 


1110.2.1.4 Location. Family or assisted-use toilet and 
bathing rooms shall be located on an accessible route. 
Family or assisted-use toilet rooms shall be located not 
more than one story above or below separate-sex toilet 
rooms, The accessible route from any separate-sex 
toilet room to a family or assisted-use toilet room shall 
not exceed 500 feet (152 т). 


1110.2.1.5 Prohibited location. In passenger transpor- 
tation facilities and airports, the accessible route from 
separate-sex toilet rooms to a family or assisted-use 
toilet room shall not pass through security checkpoints. 


1110.2.1.6 Privacy. Doors to family or assisted-use 
toilet and bathing rooms shall be securable from within 
the room and be provided with an “occupied” indicator. 


1110.2.2 Water closets designed for assisted toileting. 
Water closets designed for assisted toileting shall comply 
with Sections 1110.2.2.1 through 1110.2.2.6. 


1110.2.2.1 Location. The centerline of the water closet 
shall be not less than 24 inches (610 mm) and not 
greater than 26 inches (660 mm) from one side of the 
required clearance. 
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1110.2.2.2 Clearance. Clearance around the water 
closet shall comply with Sections 1110.2.2.2.1 through 
1110.2.2.2.3. 


1110.2.2.2.1 Clearance width. Clearance around а 
water closet shall be not less than 66 inches (1675 
mm) in width, measured perpendicularly from the 
side of the clearance that is not less than 24 inches 
(610 mm) and not greater than 26 inches (660 mm) 
from the water closet centerline. 


1110.2.2.2.2 Clearance depth. Clearance around the 
water closet shall be not less than 78 inches (1980 
mm) in depth, measured perpendicularly from the 
rear wall 


1110.2,2.2.3 Clearance overlap. The required clear- 
ance around the water closet shall permit overlaps 
per ICC A117.1, Section 604.3.3 


1110.2.2.3 Height. The height of the water closet seats 
shall comply with ICC A117.1, Section 604.4. 


1110.2.2.4 Swing-up grab bars. Swing-up grab bars 
shall comply with ICC А117.1, Sections 609.2 and 
609.8. Swing-up grab bars shall be provided on both 
sides of the water closet and shall comply with all of 
the following: 


1. The centerline of the grab bar shall be not less 
than 14 inches (356 mm) and not greater than 16 
inches (405 mm) from the centerline of the water 
closet. 


2. The length of the grab bar is not less than 36 
inches (915 mm) in length, measured from the 
rear wall to the end of the grab bar. 


3. The top of the grab bar in the down position is not 
less than 30 inches (760 mm) and not greater than 
34 inches (865 mm) above the floor. 


1110.2.2.5 Flush controls. Flush controls shall comply 
with ICC А117.1, Section 604.6. 


1110.2.2.6 Dispensers. Toilet paper dispensers shall be 
mounted on at least one of the swing-up grab bars and 
the outlet of the dispenser shall be located not less than 
24 inches (610 mm) and not greater than 36 inches (915 
mm) from the rear wall. 


1110.2.3 Standard roll-in-type shower compartment 
designed for assisted bathing. Standard roll-in-type 
shower compartments designed for assisted bathing shall 
comply with Sections 1110.2.3.1 through 1110.2.3.9. 
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1110.2.3.1 Size. Standard roll-in-type shower compart- 
ments shall have a clear inside dimension of not less 
than 60 inches (1525 mm) in width and 30 inches (760 
mm) in depth, measured at the center point of opposing 
sides. An entry not less than 60 inches (1525 mm) in 
width shall be provided. 


1110.2.3.2 Clearance. A clearance of not less than 60 
inches (1525 mm) in length adjacent to the 60-inch 
(1525 mm) width of the open face of the shower 


compartment, and not less than 30 inches (760 mm) in 
depth, shall be provided. 


Exceptions: 


1. A lavatory complying with ICC A117.1, Sec- 
tion 606 shall be permitted at one end of the 
clearance. 


2. Where the shower compartment exceeds mini- 
mum sizes, the clear floor space shall be 
placed adjacent to the grab bars and not less 
than 30 inches (762 mm) from the back wall. 


1110.2.3.3 Grab bars. Grab bars shall comply with 
ICC А117.1, Section 609 and shall be provided in 
accordance with Sections 1110.2.3.3.1 and 
1110.2.3.3.2. In standard roll-in-type shower compart- 
ments, grab bars shall be provided on three walls. 
Where multiple grab bars are used, required horizontal 
grab bars shall be installed at the same height above the 
floor. Grab bars can be separate bars or one continuous 
bar. 


1110.2.3.3.1 Back-wall grab bar. Тһе back-wall 
grab bar shall extend the length of the back wall and 
extend within 6 inches (150 mm) maximum from the 
two adjacent sidewalls. 


Exception: The back-wall grab bar shall not be 
required to exceed 48 inches (1220 mm) in 
length. The rear grab bar shall be located with 
one end within 6 inches maximum of a sidewall 
with a grab bar complying with Section 
1110:2.3.39: 


1110.2.3.3.2 Sidewall grab bars. The sidewall grab 
bars shall extend the length of the wall and extend 
within 6 inches (150 mm) of the adjacent back wall. 


Exceptions: 


1, The sidewall grab bar shall not be required 
to exceed 30 inches (760 mm) in length. 
The side grab bar shall be located with one 
end within 6 inches (152 mm) of the back 
wall with a grab bar complying with Sec- 
tion 1110.2.3.3.1. 


2. Where the sidewalls are located 72 inches 
(1830 mm) or greater apart, a grab bar is 
not required on one of the sidewalls. 


1110.2.3.4 Seats. Wall-mounted folding seats shall not 
be installed. 


1110.2.3.5 Controls and hand showers. In standard 
roll-in-type showers, the controls and hand shower 
shall be located not less than 38 inches (965 mm) and 
not greater than 48 inches (1220 mm) above the shower 
floor. Controls shall be located to facilitate caregiver 
access. 


1110.2.3.6 Hand showers. Hand showers shall comply 
with ICC A117.1, Section 608.5. 


1110.2.3.7 Thresholds. Thresholds shall comply with 
ICC А117.1, Section 608.6. 
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1110.2.3.8 Shower enclosures. Shower compartment 
enclosures for shower compartments shall comply with 
ICC А117.1, Section 608.7. 


1110.2.3.9 Water temperature. Water temperature 
shall comply with ICC A117.1, Section 608.8. 


1110.2.4 Water closet compartment. Where water closet 
compartments are provided in a toilet room or bathing 
room, at least 5 percent of the total number of compart- 
ments shall be wheelchair accessible. Where the combined 
total water closet compartments and urinals provided in a 
toilet room or bathing room is six or more, at least 5 
percent of the total number of compartments shall be 
ambulatory accessible, provided in addition to the wheel- 
chair-accessible compartment. 


1110.2.5 Lavatories. Where lavatories are provided, at 
least 5 percent, but not less than one, shall be accessible. 
Where an accessible lavatory is located within the accessi- 
ble water closet compartment at least one additional 
accessible lavatory shall be provided in the multicompart- 
ment toilet room outside the water closet compartment. 
Where the total lavatories provided in a toilet room or 
bathing facility is six or more, at least one lavatory with 
enhanced reach ranges shall be provided. 


1110.3 Sinks. Where sinks are provided, at least 5 percent but 
not less than one provided in accessible spaces shall be 
accessible. 


Exception: Mop or service sinks are not required to be 
accessible. 


1110.4 Kitchens and kitchenettes. Where kitchens and 
kitchenettes are provided in accessible spaces or rooms, they 
shall be accessible, 


1110.5 Drinking fountains. Where drinking fountains are 
provided on an exterior site, on a floor or within a secured 
area, the drinking fountains shall be provided in accordance 
with Sections 1110.5.1 and 1110.5.2. 


1110.5.1 Minimum number. Not fewer than two drinking 
fountains shall be provided. One drinking fountain shall 
comply with the requirements for people who use a wheel- 
chair and one drinking fountain shall comply with the 
requirements for standing persons. 


Exceptions: 


1. A single drinking fountain with two separate 
spouts that complies with the requirements for 
people who use a wheelchair and standing per- 
sons shall be permitted to be substituted for two 
separate drinking fountains. 


2. Where drinking fountains are primarily for chil- 
dren's use, drinking fountains for people using 
wheelchairs shall be permitted to comply with the 
children's provisions in ICC A117.1 and drinking 
fountains for standing children shall be permitted 
to provide the spout at 30 inches (762 mm) mini- 
mum above the floor. 


1110.5.2 More than the minimum number. Where more 
than the minimum number of drinking fountains specified 
in Section 1110.5.1 is provided, 50 percent of the total 
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number of drinking fountains provided shall comply with 
the requirements for persons who use a wheelchair and 50 
percent of the total number of drinking fountains provided 
shall comply with the requirements for standing persons. 


Exceptions: 


1. Where 50 percent of the drinking fountains yields 
a fraction, 50 percent shall be permitted to be 
rounded up or down, provided that the total num- 
ber of drinking fountains complying with this 
section equals 100 percent of the drinking foun- 
tains. 


2. Where drinking fountains are primarily for chil- 
dren's use, drinking fountains for people using 
wheelchairs shall be permitted to comply with the 
children's provisions in ICC A117.1 and drinking 
fountains for standing children shall be permitted 
to provide the spout at 30 inches (762 mm) mini- 
mum above the floor. 


1110.6 Bottle-filling stations. Where bottle-filling stations 
are provided, they shall be accessible. 


Exception: Bottle-filling stations over drinking fountains 
for standing persons are not required to be accessible, 
provided that bottle-filling stations are also located over 
the drinking fountains for persons using wheelchairs. 


1110.7 Saunas and steam rooms. Where provided, saunas 
and steam rooms shall be accessible. 


Exception: Where saunas or steam rooms are clustered at 
a single location, at least 5 percent of the saunas and steam 
rooms, but not less than one, of each type in each cluster 
shall be accessible. 


1110.8 Elevators. Passenger elevators on an accessible route 
shall be accessible and comply with Chapter 30. 


1110.9 Lifts. Platform (wheelchair) lifts are permitted to be a 
part of a required accessible route in new construction where 
indicated in Items 1 through 10. Platform (wheelchair) lifts 
shall be installed in accordance with the E/evator Code. 


1. An accessible route to a performing area and speaker 
platforms. 


2. An accessible route to wheelchair spaces required to 
comply with the wheelchair space dispersion require- 
ments of Sections 1109.2.2 through 1109.2.6. 


3. An accessible route to spaces that are not open to the 
general public with an occupant load of not more than 
five. 


4. An accessible route within an individual dwelling unit 
or sleeping unit required to be an Accessible unit, 
Type A unit or Type B unit. 


5. An accessible route to jury boxes and witness stands; 
raised courtroom stations including judges' benches, 
clerks’ stations, bailiffs’ stations, deputy clerks’ sta- 
tions and court reporters' stations; and to depressed 
areas such as the well of the court. 


6. An accessible route to play components or soft con- 
tained play structures. 


11-17 


ACCESSIBILITY 


7. An accessible route to team or player seating areas 
serving areas of sport activity. 


8. An accessible route where existing exterior site con- 
straints make use of a ramp or elevator infeasible. 


1110.10 Storage. Where fixed or built-in storage elements 
such as cabinets, coat hooks, shelves, medicine cabinets, 
lockers, closets and drawers are provided in required accessi- 
ble spaces, at least 5 percent, but not less than one of each 
type shall be accessible. 


1110.10.1 Equity. Accessible facilities and spaces shall be 
provided with the same storage elements as provided in 
the similar nonaccessible facilities and spaces. 


1110.10.2 Shelving and display units. Self-service 
shelves and display units shall be located on an accessible 
route. Such shelving and display units shall not be 
required to comply with reach-range provisions. 


1110.11 Detectable warnings. Passenger transit platform 
edges bordering a drop-off and not protected by platform 
screens or guards shall have a detectable warning. 


Exception: Detectable warnings are not required at bus 
stops. 


1110.12 Seating at tables, counters and work surfaces. 
Where seating or standing space at fixed or built-in tables, 
counters or work surfaces is provided in accessible spaces, at 
least 5 percent of the seating and standing spaces, but not less 
than one, shall be accessible. 


Exception: Check-writing surfaces at check-out aisles not 
required to comply with Section 1110.13.1 are not 
required to be accessible. 


1110.12.1 Dispersion. Accessible fixed or built-in seating 
at tables, counters or work surfaces shall be distributed 
throughout the space or facility containing such elements 
and located on a level accessed by an accessible route. 


1110.12.2 Visiting areas. Visiting areas in judicial facili- 
ties and Group I-3 shall comply with Sections 1110.12.2.1 
and 1110.12.2.2. 


1110.12.2.1 Cubicles and counters. At least 5 percent, 
but not less than one of the cubicles, shall be accessible 
on both the visitor and detainee sides. Where counters 
are provided, at least one shall be accessible on both 
the visitor and detainee sides. 


Exception: This requirement shall not apply to the 
detainee side of cubicles or counters at noncontact visit- 
ing areas not serving Accessible unit holding cells. 


1110.12.2.2 Partitions. Where solid partitions or secu- 
rity glazing separate visitors from detainees, at least 
one of each type of cubicle or counter partition shall be 
accessible. 


1110.13 Service facilities. Service facilities shall provide for 
accessible features in accordance with Sections 1110.13.1 
through 1110.13.4. 


1110.13.1 Check-out aisles. Where check-out aisles are 
provided, accessible check-out aisles shall be provided in 


accordance with Table 1110.13.1. Where check-out aisles 
serve different functions, accessible check-out aisles shall 
be provided in accordance with Table 1110.13.1 for each 
function. Where check-out aisles are dispersed throughout 
the building or facility, accessible check-out aisles shall 
also be dispersed. Traffic control devices, security devices 
and turnstiles located in accessible check-out aisles or 
lanes shall be accessible. 


Exception: Where the public use area is under 5,000 
square feet (465 m^) not more than one accessible 
check-out aisle shall be required. 


TABLE 1110.13.1 
ACCESSIBLE CHECK-OUT AISLES 


MINIMUM NUMBER OF 
ACCESSIBLE CHECK-OUT 
AISLES OF EACH FUNCTION 


3, plus 2096 of additional aisles 


1110.13.2 Sales and service counters and windows. 
Where counters or windows are provided for sale or distri- 
bution of goods or services, at least one of each type of 
counter and window provided shall be accessible. Where 
such counters or windows are dispersed throughout the 
building or facility, accessible counters or windows shall 
also be dispersed. 


TOTAL CHECK-OUT 
AISLES OF EACH FUNCTION 


1104 
5108 


1110.13.3 Food service lines. Food service lines shall be 
accessible. Where self-service shelves are provided, at 
least 50 percent, but not less than one, of each type 
provided shall be accessible. 


1110.13.4 Queue and waiting lines. Queue and waiting 
lines servicing accessible counters or check-out aisles 
shall be accessible. 


1110.14 Dressing, fitting and locker rooms. Where dressing 
rooms, fitting rooms or locker rooms are provided, at least 5 
percent, but not less than one, of each type of use in each 
cluster provided shall be accessible. 


1110.15 Controls, operating mechanisms and hardware. 
Controls, operating mechanisms and hardware intended for 
operation by the occupant, including switches that control 
lighting and ventilation and electrical convenience outlets, in 
accessible spaces, along accessible routes or as parts of 
accessible elements shall be accessible. 


Exceptions: 


1. Operable parts that are intended for use only by ser- 
vice or maintenance personnel shall not be required 
to be accessible. 


2. Access doors or gates in barrier walls and fences 
protecting pools, spas and hot tubs shall be permit- 
ted to comply with Section 1010.2.3. 


3. Operable parts exempted in accordance with ICC 
A117.1 are not required to be accessible. 
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SECTION 1111 
RECREATIONAL FACILITIES 


1111.1 General. Recreational facilities on affected building 
sites shall be provided with accessible features in accordance 
with this section and Section 1102.1.2.8. 


1111.2 Recreational facilities. Recreational facilities shall 
be accessible and shall be on an accessible route to the extent 
specified in this section. 


1111.2.1 Area of sport activity. Each area of sport activ- 
ity shall be on an accessible route. 


1111.2.2 Miniature golf facilities. 


1111.2.2.1 Minimum number. At least 50 percent of 
holes on miniature golf courses shall be accessible. 


1111.2.2.2 Accessible route. Holes required to comply 
with Section 1111.4.12.1, including the start of play, 
shall be on an accessible route. 


1111.2.3 Play areas. Play areas containing play compo- 
nents designed and constructed for children shall be 
located on an accessible route. 


1111.2.4 Shooting facilities with firing positions. Where 
shooting facilities with firing positions are designed and 
constructed at a site, at least 5 percent, but not less than 
one, of each type of firing position shall be accessible and 
be on an accessible route. 


Exception: Shooting facilities with firing positions on 
free-standing platforms that are elevated more than 12 
feet (3660 mm) above grade, provided that the aggre- 
gate area of the elevated firing positions is not more 
than 500 square feet (46 m?), are not required to be 
accessible. 


SECTION 1112 
SIGNAGE 
1112.1 Signs. Required accessible elements shall be identi- 
fied by the International Symbol of Accessibility at the 
following locations. 

1. Accessible parking spaces required by Section 
1106.2. 

2. Accessible parking spaces required by Section 1106.3. 
Exception: In Group I-1, R-2, R-3 and R-4 facilities, 
where parking spaces are assigned to specific dwell- 
ing units or sleeping units, identification of 
accessible parking spaces is not required. 

3. Accessible passenger loading zones. 

4. Accessible toilet or bathing rooms where not all toilet 

or bathing rooms are accessible. 

5. Accessible entrances where not all entrances are 
accessible. 

6. Accessible check-out aisles where not all aisles are 
accessible. The sign, where provided, shall be above 
the check-out aisle in the same location as the check- 
out aisle number or type of check-out identification. 
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7. Accessible dressing, fitting and locker rooms where 
not all such rooms are accessible. 


8. Accessible areas of refuge in accordance with Section 
1009.9. 


9. Exterior areas for assisted rescue in accordance with 
Section 1009.9. 


10. In recreational facilities, lockers that are required to 
be accessible in accordance with Section 1110.10. 


1112.2 Signs identifying toilet or bathing rooms. Signs 
required by this code identifying toilet rooms and bathing 
rooms shall be visual characters, raised characters and braille 
complying with ICC А117.1. Where pictograms are provided 
as designations for toilet rooms and bathing rooms, the picto- 
grams shall have visual characters, raised characters and 
braille complying with ICC А117.1. 


1112.3 Directional signage. Directional signage indicating 
the route to the nearest like accessible element shall be 
provided at the following locations. These directional signs 
shall include the International Symbol of Accessibility and 
sign characters shall meet the visual character requirements 
in accordance with ICC A117.1. 


1. Inaccessible building entrances. 

2. Inaccessible public toilets and bathing facilities. 
3. Elevators not serving an accessible route. 
4 


. At each separate-sex toilet and bathing room indicating 
the location of the nearest family/assisted use toilet or 
bathing room where provided in accordance with Sec- 
tion 1110.2.1. 


5. At exits and exit stairways serving a required accessible 
space, but not providing an approved accessible means 
of egress, signage shall be provided in accordance with 
Section 1009.10. 


1112.4 Other signs. Signage indicating special accessibility 
provisions shall be provided as shown. 


1. Each assembly area required to comply with Section 
1109.2.7 shall provide a sign notifying patrons of the 
availability of assistive listening systems. The sign 
shall comply with ICC A117.1 requirements for visual 
characters and include the International Symbol of 
Access for Hearing Loss. 


Exception: Where ticket offices or windows are 
provided, signs are not required at each assembly 
area provided that signs are displayed at each ticket 
office or window informing patrons of the availabil- 
ity of assistive listening systems. 


2. At each door to an area of refuge providing direct 
access to a stairway, exterior area for assisted rescue, 
exit stairway, exit passageway or exit discharge, sig- 
nage shall be provided in accordance with Section 
1013.4. 


3. At areas of refuge, signage shall be provided in accor- 
dance with Section 1009.11. 


4. At exterior areas for assisted rescue, signage shall be 
provided in accordance with Section 1009.11. 
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5, At two-way communication systems, signage shall be 
provided in accordance with Section 1009.8.2. 


6. In interior exit stairways and ramps, floor level signage 
shall be provided in accordance with Section 1023.9. 


1112.5 Variable message signs. Where provided in the loca- 
tions in Sections 1112.5.1 and 1112.5.2, variable message 
signs shall comply with the variable message sign require- 
ments of ICC A117.1. 


1112.5.1 Transportation facilities. Where provided in 
transportation facilities, variable message signs conveying 
transportation-related information shall comply with 
Section 1112.5. 


1112.5.2 Emergency shelters. Where provided in build- 
ings that are designated as emergency shelters, variable 
message signs conveying emergency-related information 
shall comply with Section 1112.5. 


Exception: Where equivalent information is provided 
in an audible manner, variable message signs are not 
required to comply with ICC A117.1. 


SECTION 1113 
CLUSTERED MAILBOXES 


1113.1 Accessible routes. Clustered mailboxes on an 
affected building site shall be connected by an accessible 
route complying with Sections 402 and 403 of ICC A117.1. 


1113.2 Location. Location of clustered mailboxes shall be 
coordinated with the postal authority having jurisdiction. 


1113.2.1 Access to pedestrian circulation. Where an 
improved walking surface such as a sidewalk is located 
within 50 feet (15 240 mm) of the pad on which a clus- 
tered mailbox unit is located, at least one accessible route 
shall connect the improved walking surface to the clus- 
tered mailbox pad. At least one pedestrian access route 
shall be provided within 50 feet (15 240 mm) from the 
vehicular way to the pad on which a clustered mailbox 
unit is located. 


1113.3 Ramps, curb ramps and barriers. Ramps along an 
accessible route to clustered mailboxes shall comply with 
Chapter 4 of ICC A117.1. 


1113.3.1 Curb ramps. Where the accessible route to clus- 
tered mailboxes is obstructed by curbs, curb ramps shall 
be provided within 50 feet (15 240 mm) of the clustered 
mailbox location. 


1113.3.2 Other barriers. Where barriers such as grass 
medians, landscaping or loose gravel between the edge 
of the traveled surface and clustered mailbox pads occur, 
a solid-surfaced access shall be provided within 50 feet 
(15 240 mm) of the clustered mailbox location. 


1113.4 Turning space at clustered mailbox units. Not less 
than one turning space shall be provided at the front of each 
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clustered mailbox. The turning space shall comply with ICC 
A117.1 and shall be either: 


1. A circular space having a diameter not less than 72 
inches (1829 mm). 


2. A T-shaped space within a square not less than 72 

inches (1829 mm) per side, with arms and base not less 

than 48 inches (1219 mm) wide. Each arm of the T 

shall be clear of obstructions not less than 24 inches 

(610 mm) in each direction, and the base shall be clear 

of obstructions not less than 36 inches (914 mm). The 

turning space shall be permitted to include knee and toe 

clearances only at the end of either the base or one arm. 

1113.5 Clear floor space. Clear floor space in accordance 

with ICC A117.1 shall be provided at each mailbox within 

the clustered mailbox location. The required clear space and 
turning space may overlap. 
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СНАРТЕК 12 
INTERIOR ENVIRONMENT 


SECTION 1201 
GENERAL 


1201.1 Scope. The provisions of this chapter shall govern 
ventilation, temperature control, lighting, yards and courts, 
sound transmission, room dimensions, surrounding materials 
and rodentproofing associated with the interior spaces of 
buildings. 


SECTION 1202 
VENTILATION 


1202.1 General. Buildings shall be provided with natural ventila- 
tion in accordance with Section 1202.5, or mechanical ventilation 
in accordance with the Mechanical Code. 


Where the air infiltration rate in a dwelling unit is less than 
5 air changes per hour where tested with a blower door at a 
pressure 0.2 inch w.c. (50 Pa) in accordance with the Energy 
Code, the dwelling unit shall be ventilated by mechanical 
means in accordance with Section 403 of the Mechanical 
Code. Ambulatory care facilities and Group 1-2 occupancies 
shall be ventilated by mechanical means in accordance with 
Section 407 of the Mechanical Code. 


1202.2 Roof ventilation. Roof assemblies shall be ventilated 
in accordance with this section or shall comply with Section 
1202.3. 


1202.2.1 Ventilated attics and rafter spaces. Enclosed 
attics and enclosed rafter spaces formed where ceilings are 
applied directly to the underside of roof framing members 
shall have cross ventilation for each separate space by 
ventilation openings protected against the entrance of rain 
and snow. Blocking and bridging shall be arranged so as 
not to interfere with the movement of air. An airspace of 
not less than 1 inch (25 mm) shall be provided between the 
insulation and the roof sheathing. The net free ventilating 
area shall be not less than '/,,, of the area of the space 
ventilated. Ventilators shall be installed in accordance with 
manufacturer's installation instructions. 


Exception: The net free cross-ventilation area shall be 
permitted to be reduced to '/,,, provided both of the 
following conditions are met: 


1. In Climate Zones 6, 7 and 8, a Class I or П vapor 
retarder is installed on the warm-in-winter side of 
the ceiling. 


2. At least 40 percent and not more than 50 percent 
of the required venting area is provided by venti- 
lators located in the upper portion of the attic or 
rafter space. Upper ventilators shall be located 
not more than 3 feet (914 mm) below the ridge or 
highest point of the space, measured vertically, 
with the balance of the ventilation provided by 
eave or cornice vents. Where the location of wall 
or roof framing members conflicts with the 
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installation of upper ventilators, installation more 
than 3 feet (914 mm) below the ridge or highest 
point of the space shall be permitted. 


1202.2.2 Openings into attic. Exterior openings into the 
attic space of any building intended for human occupancy 
shall be protected to prevent the entry of birds, squirrels, 
rodents, snakes and other similar creatures. Openings for 
ventilation having a least dimension of not less than '/,, 
inch (1.6 mm) and not more than '/, inch (6.4 mm) shall be 
permitted. Openings for ventilation having a least dimen- 
sion larger than '/, inch (6.4 mm) shall be provided with 
corrosion-resistant wire cloth screening, hardware cloth, 
perforated vinyl or similar material with openings having a 
least dimension of not less than '/,, inch (1.6 mm) and not 
more than '/, inch (6.4 mm). Where combustion air is 
obtained from an attic area, it shall be in accordance with 
Chapter 7 of the Mechanical Code. 


1202.3 Unvented attic and unvented enclosed rafter assem- 
blies. Unvented attics and unvented enclosed roof framing 
assemblies created by ceilings applied directly to the underside 
of the roof framing members/rafters and the structural roof 
sheathing at the top of the roof framing members shall be 
permitted where all of the following conditions are met: 


1. The unvented attic space is completely within the 
building thermal envelope. 


2. No interior Class I vapor retarders are installed on the 
ceiling side (attic floor) of the unvented attic assembly 
or on the ceiling side of the unvented enclosed roof 
framing assembly. 


3. Where wood shingles or shakes are used, not less than a 
!/ -inch (6.4 mm) vented airspace separates the shingles 
or shakes and the roofing underlayment above the 
structural sheathing. 


4. Any air-impermeable insulation shall be a Class П 
vapor retarder or shall have a Class II vapor retarder 
coating or covering in direct contact with the underside 
of the insulation. 


5. Insulation shall comply with either Item 5.1 or 5.2, and 
additionally Item 5.3. 


5.1. Пет 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met, 
depending on the air permeability of the insu- 
lation directly under the structural roof sheath- 
ing. 

5.1.1. Where only air-impermeable insula- 
tion is provided, it shall be applied in 
direct contact with the underside of 
the structural roof sheathing. 


5.1.2. Where air-permeable insulation 15 
provided inside the building thermal 
envelope, it shall be installed in accor- 
dance with Item 5.1.1. In addition to 


the air-permeable insulation installed 
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directly below the structural sheath- 
ing, rigid board or sheet insulation 
shall be installed directly above the 
structural roof sheathing in accor- 
dance with the R-values in Table 
1202.3 for condensation control. 


. Where both air-impermeable and air- 
permeable insulation are provided, the 
air-impermeable insulation shall be 
applied in direct contact with the 
underside of the structural roof sheath- 
ing in accordance with Item 5.1.1 and 
shall be in accordance with the R- 
values in Table 1202.3 for condensa- 
tion control. The  air-permeable 
insulation shall be installed directly 
under the air-impermeable insulation. 


5.1.4, Alternatively, sufficient rigid board 
or sheet insulation shall be installed 
directly above the structural roof 
sheathing to maintain the monthly 
average temperature of the underside 
of the structural roof sheathing above 
45°F (7°C). For calculation purposes, 
an interior air temperature of 68°F 
(20°C) is assumed and the exterior air 
temperature is assumed to be the 
monthly average outside air tempera- 
ture of the three coldest months. 


Exceptions: 


1. Section 1202.3 does not apply to special use struc- 
tures or enclosures such as swimming pool enclo- 
sures, data processing centers, hospitals or art 
galleries. 


2. Section 1202.3 does not apply to enclosures in Cli- 
mate Zones 5 through 8 that are humidified beyond 
35 percent during the three coldest months. 


TABLE 1202.3 
INSULATION FOR CONDENSATION CONTROL 


MINIMUM R-VALUE OF AIR- 
CLIMATE ZONE IMPERMEABLE INSULATION* 


Е Е НАИВ 


а. Contributes to, but does not supersede, thermal resistance requirements 
for attic and roof assemblies in the Energy Code. 


1202.4 Under-floor ventilation. The space between the 
bottom of the floor joists and the earth under any building 
except spaces occupied by basements or cellars shall be 
provided with ventilation in accordance with Section 
1202.4.1, 1202.4.2 or 1202.4.3. 


1202.4.1 Ventilation openings. Ventilation openings 
through foundation walls shall be provided. The openings 
shall be placed so as to provide cross ventilation of the 
under-floor space. The net area of ventilation openings 
shall be in accordance with Section 1202.4.1.1 or 
1202.4.1.2. Ventilation openings shall be covered for their 
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height and width with any of the following materials, 
provided that the least dimension of the covering shall be 
not greater than '/, inch (6.4 mm): 


1. Perforated sheet metal plates not less than 0.070 
inch (1.8 mm) thick. 


2. Expanded sheet metal plates not less than 0.047 inch 
(1.2 mm) thick. 


3. Cast-iron grilles or gratings. 
4. Extruded load-bearing vents. 


5. Hardware cloth of 0.035-inch (0.89 mm) wire or 
heavier. 


6. Corrosion-resistant wire mesh, with the least dimen- 
sion not greater than '/, inch (3.2 mm). 


7. Operable louvres, where ventilation is provided in 
accordance with Section 1202.4.1.2. 


1202.4.1.1 Ventilation area for crawl spaces with 
open earth floors. The net area of ventilation openings 
for crawl spaces with uncovered earth floors shall be 
not less than 1 square foot for each 150 square feet 
(0.67 m? for each 100 m?) of crawl space area. 


1202.4.1.2 Ventilation area for crawl spaces with 
covered floors. The net area of ventilation openings for 
crawl spaces with the ground surface covered with a 
Class I vapor retarder shall be not less than 1 square 
foot for each 1,500 square feet (0.67 m? for each 1000 
т?) of crawl space area. 


1202.4.2 Ventilation in cold climates. In extremely cold 
climates, where a ventilation opening will cause a detri- 
mental loss of energy, ventilation openings to the interior 
of the structure shall be provided. 


1202.4.3 Mechanical ventilation. The ground surface of 
mechanically ventilated crawl spaces shall be covered 
with a Class I vapor retarder. Ventilation shall be in accor- 
dance with Section 1202.4.3.1 or 1202.4.3.2. 


1202.4.3.1 Continuous mechanical ventilation. 
Continuously operated mechanical ventilation shall be 
provided at a rate of 1.0 cubic foot per minute (cfm) for 
each 50 square feet (1.02 L/s for each 10 m?) of crawl 
space ground surface area and the ground surface shall 
be covered with a Class I vapor retarder. 


1202.4.3.2 Conditioned space. The crawl space shall 
be conditioned in accordance with the Mechanical 
Code and the walls of the crawl space shall be insulated 
in accordance with the Energy Code. 


1202.4.4 Flood hazard areas. For buildings in flood 
hazard areas as established by the flood plain administra- 
tor, the openings for under-floor ventilation shall be 
deemed as meeting the flood opening requirements of 
ASCE 24 provided that the ventilation openings are 
designed and installed in accordance with ASCE 24. 


1202.5 Natural ventilation. Natural ventilation of an occu- 
pied space shall be through windows, doors, louvers or other 
openings to the outdoors. The operating mechanism for such 
openings shall be provided with ready access so that the 
openings are readily controllable by the building occupants. 
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1202.5.1 Ventilation area required. The openable area of 
the openings to the outdoors shall be not less than 4 
percent of the floor area being ventilated. 


1202.5.1.1 Adjoining spaces. Where rooms and spaces 
without openings to the outdoors are ventilated through 
an adjoining room, the opening to the adjoining room 
shall be unobstructed and shall have an area of not less 
than 8 percent of the floor area of the interior room or 
space, but not less than 25 square feet (2.3 m°). The 
openable area of the openings to the outdoors shall be 
based on the total floor area being ventilated. 


Exception: Exterior openings required for ventilation 
shall be allowed to open into a sunroom with thermal 
isolation or a patio cover provided that the openable 
area between the sunroom addition or patio cover and 
the interior room shall have an area of not less than 8 
percent of the floor area of the interior room or space, 
but not less than 20 square feet (1.86 m^). The open- 
able area of the openings to the outdoors shall be based 
on the total floor area being ventilated. 


1202.5.1.2 Openings below grade. Where openings 
below grade provide required natural ventilation, the 
outside horizontal clear space measured perpendicular 
to the opening shall be one and one-half times the depth 
of the opening. The depth of the opening shall be 
measured from the average adjoining ground level to 
the bottom of the opening. 


1202.5.2 Contaminants exhausted. Contaminant sources 
in naturally ventilated spaces shall be removed in accor- 
dance with the Mechanical Code. 


1202.5.2.1 Bathrooms. Rooms containing bathtubs, 
showers, spas and similar bathing fixtures shall be 
mechanically ventilated in accordance with the 
Mechanical Code. 


1202.5.3 Openings on yards or courts. Where natural 
ventilation is to be provided by openings onto yards or 
courts, such yards or courts shall comply with Section 1205. 


1202.6 Other ventilation and exhaust systems. Ventilation 
and exhaust systems for occupancies and operations involv- 
ing flammable or combustible hazards or other contaminant 
sources as covered in the Mechanical Code or this code shall 
be provided as required by both codes. 


SECTION 1203 
TEMPERATURE CONTROL 


1203.1 Equipment and systems. Interior spaces intended for 
human occupancy shall be provided with active or passive 
space heating systems capable of maintaining an indoor 
temperature of not less than 68°F (20°C) at a point 3 feet (914 
mm) above the floor on the design heating day. 


Exceptions: Space heating systems are not required for: 


1. Interior spaces where the primary purpose of the 
space is not associated with human comfort. 


2. Group F, H, S or U occupancies. 
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SECTION 1204 
LIGHTING 


1204.1 General. Every space intended for human occupancy 
shall be provided with natural light by means of exterior 
glazed openings in accordance with Section 1204.2 or shall 
be provided with artificial light in accordance with Section 
1204.3. Exterior glazed openings shall open directly onto a 
public way or onto a yard or court in accordance with Section 
1205. 


1204.2 Natural light. The minimum net glazed area shall be 
not less than 8 percent of the floor area of the room served. 


1204.2.1 Adjoining spaces. For the purpose of natural 
lighting, any room is permitted to be considered as a 
portion of an adjoining room where one-half of the area of 
the common wall is open and unobstructed and provides 
an opening of not less than one-tenth of the floor area of 
the interior room or 25 square feet (2.32 m°), whichever is 
greater. 


Exception: Openings required for natural light shall be 
permitted to open into a sunroom with thermal isola- 
tion or a patio cover where the common wall provides a 
glazed area of not less than one-tenth of the floor area 
of the interior room or 20 square feet (1.86 m?), which- 
ever is greater. 


1204.2.2 Exterior openings. Exterior openings required 
by Section 1204.2 for natural light shall open directly onto 
a public way, yard or court, as set forth in Section 1205. 


Exceptions: 


1. Required exterior openings are permitted to open 
into a roofed porch where the porch meets all of 
the following criteria: 


1.1. Abuts a public way, yard or court. 


1.2. Has a ceiling height of not less than 7 


feet (2134 mm). 


1.3. Has a longer side at least 65 percent 
open and unobstructed. 


2. Skylights are not required to open directly onto a 
public way, yard or court. 


1204.3 Artificial light. Artificial light shall be provided that 
is adequate to provide an average illumination of 10 footcan- 
dles (107 lux) over the area of the room at a height of 30 
inches (762 mm) above the floor level. 


1204.4 Stairway illumination. Stairways within dwelling 
units and exterior stairways serving a dwelling unit shall have 
an illumination level on tread runs of not less than 1 footcan- 
dle (11 lux). Stairways in other occupancies shall be 
governed by Chapter 10. 


1204.4.1 Controls. The control for activation of the 
required stairway lighting shall be in accordance with the 
Electrical Code. 


1204.5 Emergency egress lighting. The means of egress 
shall be illuminated in accordance with Section 1008.1. 
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SECTION 1205 
YARDS OR COURTS 


1205.1 General. This section shall apply to yards and courts 
adjacent to exterior openings that provide natural light or 
ventilation. Such yards and courts shall be on the same Zot as 
the building. 


1205.2 Yards. Yards shall be not less than 3 feet (914 mm) in 
width for buildings two stories or less above grade plane. For 
buildings more than two stories above grade plane, the mini- 
mum width of the yard shall be increased at the rate of 1 foot 
(305 mm) for each additional story. For buildings exceeding 
14 stories above grade plane, the required width of the yard 
shall be computed on the basis of 14 stories above grade 
plane. 


1205.3 Courts. Courts shall be not less than 3 feet (914 mm) 
in width. Courts having windows opening on opposite sides 
shall be not less than 6 feet (1829 mm) in width. Courts shall 
be not less than 10 feet (3048 mm) in length unless bounded 
on one end by a public way or yard. For buildings more than 
two stories above grade plane, the court shall be increased 1 
foot (305 mm) in width and 2 feet (610 mm) in length for 
each additional story. For buildings exceeding 14 stories 
above grade plane, the required dimensions shall be 
computed on the basis of 14 stories above grade plane. 


1205.3.1 Court access. Access shall be provided to the 
bottom of courts for cleaning purposes. 


1205.3.2 Air intake. Courts more than two stories in 
height shall be provided with a horizontal air intake at the 
bottom not less than 10 square feet (0.93 m?) in area and 
leading to the exterior of the building unless abutting a 
yard or public way. 


1205.3.3 Court drainage. The bottom of every court shall 
be properly graded and drained to a public sewer or other 
approved disposal system complying with the Plumbing 
Code. 


SECTION 1206 
SOUND TRANSMISSION 


1206.1 Scope. This section shall apply to common interior 
walls, partitions and floor/ceiling assemblies between adja- 
cent dwelling units and sleeping units or between dwelling 
units and sleeping units and adjacent public areas. 


1206.2 Airborne sound. Walls, partitions and floor-ceiling 
assemblies separating dwelling units and sleeping units from 
each other or from public or service areas shall have a sound 
transmission class of not less than 50 where tested in accor- 
dance with ASTM E90, or have a Normalized Noise Isolation 
Class (NNIC) rating of not less than 45 if field tested, in 
accordance with ASTM E336 for airborne noise. Alterna- 
tively, the sound transmission class of walls, partitions and 
floor-ceiling assemblies shall be established by engineering 
analysis based on a comparison of walls, partitions and floor- 
ceiling assemblies having sound transmission class ratings as 
determined by the test procedures set forth in ASTM E90. 
Penetrations or openings in construction assemblies for 
piping; electrical devices; recessed cabinets; bathtubs; soffits; 
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or heating, ventilating or exhaust ducts shall be sealed, lined, 
insulated or otherwise treated to maintain the required 
ratings. This requirement shall not apply to entrance doors; 
however, such doors shall be tight fitting to the frame and sill. 


1206.2.1 Masonry. The sound transmission class of 
concrete masonry and clay masonry assemblies shall be 
calculated in accordance with TMS 302 or determined 
through testing in accordance with ASTM E90. 


1206.3 Structure-borne sound. Floor-ceiling assemblies 
between dwelling units and sleeping units or between a dwell- 
ing unit or sleeping unit and a public or service area within 
the structure shall have an impact insulation class rating of 
not less than 50 where tested in accordance with ASTM 
E492, or have a Normalized Impact Sound Rating (NISR) of 
not less than 45 if field tested in accordance with ASTM 
E1007. Alternatively, the impact insulation class of floor- 
ceiling assemblies shall be established by engineering analy- 
sis based on a comparison of floor-ceiling assemblies having 
impact insulation class ratings as determined by the test 
procedures in ASTM E492. 


SECTION 1207 
ENHANCED CLASSROOM ACOUSTICS 


1207.1 General. Enhanced classroom acoustics, where 
required by this section, shall comply with Section 808 of 
TEC ATYZAM 


1207.2 Where required. In Group E occupancies, enhanced 
classroom acoustics shall be provided in all classrooms with a 
volume of 20,000 cubic feet (566 m?) or less. 


SECTION 1208 
INTERIOR SPACE DIMENSIONS 


1208.1 Minimum room widths. Habitable spaces, other than 
a kitchen, shall be not less than 7 feet (2134 mm) in any plan 
dimension. Kitchens shall have a clear passageway of not less 
than 3 feet (914 mm) between counter fronts and appliances 
or counter fronts and walls. 


1208.2 Minimum ceiling heights. Occupiable spaces, habit- 
able spaces and corridors shall have a ceiling height of not 
less than 7 feet 6 inches (2286 mm) above the finished floor. 
Bathrooms, toilet rooms, kitchens, storage rooms and laundry 
rooms shall have a ceiling height of not less than 7 feet (2134 
mm) above the finished floor. 


Exceptions: 


1. In one- and two-family dwellings, beams or girders 
spaced not less than 4 feet (1219 mm) on center 
shall be permitted to project not more than 6 inches 
(152 mm) below the required ceiling height. 


2. If any room in a building has a sloped ceiling, the 
prescribed ceiling height for the room is required in 
one-half the area thereof. Any portion of the room 
measuring less than 5 feet (1524 mm) from the fin- 
ished floor to the ceiling shall not be included in any 
computation of the minimum area thereof. 
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3. The height of mezzanines and spaces below mezza- 
nines shall be in accordance with Section 505.2. 


4. Corridors contained within a dwelling unit or sleep- 
ing unit in a Group R occupancy shall have a ceiling 
height of not less than 7 feet (2134 mm) above the 
finished floor. 


1208.2.1 Furred ceiling. Any room with a furred ceiling 
shall be required to have the minimum ceiling height in 
two-thirds of the area thereof, but in no case shall the 
height of the furred ceiling be less than 7 feet (2134 mm). 


1208.3 Room area. Every dwelling unit shall have not less 
than one room that shall have not less than 120 square feet 
(11.2 т?) of net floor area. Other habitable rooms shall have 
a net floor area of not less than 70 square feet (6.5 m?). 


Exception: Kitchens are not required to be of a minimum 
floor area. 


1208.4 Efficiency dwelling units. Efficiency dwelling units 
shall conform to the requirements of the code except as modi- 
fied herein: 


1. The unit shall have a living room of not less than 190 
square feet (17.7 т?) of floor area. 


2. The unit shall be provided with a separate closet. 


3. For other than Accessible, Type A and Type B dwelling 
units, the unit shall be provided with a kitchen sink, 
cooking appliance and refrigerator, each having a clear 
working space of not less than 30 inches (762 mm) in 
front. Light and ventilation conforming to this code 
shall be provided. 


4. The unit shall be provided with a separate bathroom 
containing a water closet, lavatory and bathtub or 
shower. 


SECTION 1209 
ACCESS TO UNOCCUPIED SPACES 


1209.1 Crawl spaces. Crawl spaces shall be provided with 
not less than one access opening that shall be not less than 18 
inches by 24 inches (457 mm by 610 mm). 


1209.2 Attic spaces. An opening not less than 20 inches by 
30 inches (559 mm by 762 mm) shall be provided to any attic 
area having a clear height of over 30 inches (762 mm). Clear 
headroom of not less than 30 inches (762 mm) shall be 
provided in the attic space at or above the access opening. 


1209.3 Mechanical appliances. Access to mechanical appli- 
ances installed in under-floor areas, in attic spaces and on 
roofs or elevated structures shall be in accordance with the 
Mechanical Code. 


SECTION 1210 
TOILET AND BATHROOM REQUIREMENTS 


1210.1 Required fixtures. The number and type of plumbing 
fixtures provided in any occupancy shall comply with Chap- 
ter 29. See Chapter 11 for accessibility requirements. 
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1210.2 Finish materials. Walls, floors and partitions in toilet 
and bathrooms shall comply with Sections 1210.2.1 through 
1210.2.4. 


1210.2.1 Floors and wall bases. In other than dwelling 
units, toilet, bathing and shower room floor finish materi- 
als shall have a smooth, hard, nonabsorbent surface. The 
intersections of such floors with walls shall have a smooth, 
hard, nonabsorbent vertical base that extends upward onto 
the walls not less than 4 inches (102 mm). 


1210.2.2 Walls and partitions. Walls and partitions 
within 2 feet (610 mm) of service sinks, urinals and water 
closets shall have a smooth, hard, nonabsorbent surface, to 
a height of not less than 4 feet (1219 mm) above the floor, 
and except for structural elements, the materials used in 
such walls shall be of a type that is not adversely affected 
by moisture. 


Exception: This section does not apply to the follow- 
ing buildings and spaces: 


1. Dwelling units and sleeping units. 


2. Toilet rooms that are not accessible to the public 
and that have not more than one water closet. 


Accessories such as grab bars, towel bars, paper dis- 
pensers and soap dishes, provided on or within walls, shall 
be installed and sealed to protect structural elements from 
moisture. 


1210.2.3 Showers. Shower compartments and walls above 
bathtubs with installed shower heads shall be finished with 
a smooth, nonabsorbent surface to a height not less than 72 
inches (1829 mm) above the drain inlet. 


1210.2.4 Waterproof joints. Built-in tubs with showers 
shall have waterproof joints between the tub and adjacent 
wall. 


1210.3 Privacy. Public restrooms shall be visually screened 
from outside entry or exit doorways to ensure user privacy 
within the restroom. Privacy at water closets, single-user 
toilet and bathing rooms and urinals shall be provided in 
accordance with Sections 1210.3.1, 1210.3.2 and 1210.3.3. 


Exception: Visual screening shall not be required for 
single-occupant toilet rooms with a lockable door. 


1210.3.1 Water closet compartment. Each water closet 
utilized by the public or employees shall occupy a separate 
compartment with walls or partitions and a door enclosing 
the fixtures to ensure privacy. 


Exceptions: 


1. Water closet compartments shall not be required 
in a single-occupant toilet room with a lockable 
door. 


2. Toilet rooms located in child day care facilities 
and containing two or more water closets shall be 
permitted to have one water closet without an 
enclosing compartment. 


3. This provision is not applicable to toilet areas 
located within Group I-3 occupancy housing 
areas. 
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1210.3.2 Single-user toilet and bathing rooms. Doors to 
single-user toilet and bathing rooms, including family or 
assisted-use rooms, shall be securable from within the 
room and shall be provided with a privacy lock and an 
occupied indicator complying with Section 1010.2. 


1210.3.3 Urinal partitions. Each urinal utilized by the 
public or employees shall occupy a separate area with 
walls or partitions to provide privacy. The walls or parti- 
tions shall begin at a height not more than 12 inches (305 
mm) from and extend not less than 60 inches (1524 mm) 
above the finished floor surface. The walls or partitions 
shall extend from the wall surface at each side of the urinal 
not less than 18 inches (457 mm) or to a point not less than 
6 inches (152 mm) beyond the outermost front lip of the 
urinal measured from the finished backwall surface, 
whichever is greater. 


Exceptions: 


1. Urinal partitions shall not be required in a single- 
occupant or family or assisted-use toilet room 
with a lockable door. 


2. Toilet rooms located in child day care facilities 
and containing two or more urinals shall be per- 
mitted to have one urinal without partitions. 


1210.4 Fixture clearances. The centerline of water closets or 
bidets shall be not less than 15 inches (381 mm) to any side 
wall or obstruction, and at a spacing of not less than 30 inches 
(762 mm) from center to center of any fixture. The clear 
space in front of water closets and bidets in residential struc- 
tures shall be not less than 21 inches (533 mm). For all other 
occupancies, the clear space in front of water closets and 
bidets shall be not less than 24 inches (610 mm). The center- 
line of urinals shall be not less than 12 inches (305 mm) from 
any side wall or partition and at a spacing of not less than 24 
inches (610 mm) center to center of other urinals. The clear 
space from the front of urinals shall be not less than 24 inches 
(610 mm). Where plumbing fixtures are required to meet the 
accessibility requirements of this code, the installation shall 
comply with the requirements of Chapter 11 and ICC A117.1. 
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CHAPTER 13 
ENERGY EFFICIENCY 


SECTION 1301 
GENERAL 


1301.1 Scope. This chapter governs the design and construc- 
tion of buildings for energy efficiency. 


1301.1.1 Criteria. Buildings shall be designed and 
constructed in accordance with the Energy Code. 
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CHAPTER 14 
EXTERIOR WALLS 


SECTION 1401 
GENERAL 


1401.1 Scope. The provisions of this chapter shall establish 
the minimum requirements for exterior walls; exterior wall 
coverings, exterior wall openings; exterior windows and 
doors; and architectural trim. 


SECTION 1402 
PERFORMANCE REQUIREMENTS 


1402.1 General. The provisions of this section shall apply to 
exterior walls, wall coverings and components thereof. 


1402.2 Weather protection. Exterior walls shall provide the 
building with a weather-resistant exterior wall envelope. The 
exterior wall envelope shall include flashing, as described in 
Section 1404.4. The exterior wall envelope shall be designed 
and constructed in such a manner as to prevent the accumula- 
tion of water within the wall assembly by providing a water- 
resistive barrier behind the exterior veneer, as described in 
Section 1403.2, and a means for draining water that enters the 
assembly to the exterior. Protection against condensation in 
the exterior wall assembly shall be provided in accordance 
with Section 1404.3. 


Exceptions: 


1. A weather-resistant exterior wall envelope shall not be 
required over concrete or masonry walls designed in 
accordance with Chapters 19 and 21, respectively. 


2. Compliance with the requirements for a means of 
drainage, and the requirements of Sections 1403.2 
and 1404.4, shall not be required for an exterior wall 
envelope that has been demonstrated through testing 
to resist wind-driven rain, including joints, penetra- 
tions and intersections with dissimilar materials, in 
accordance with ASTM E331 under the following 
conditions: 


The exterior wall envelope design shall be con- 
sidered to resist wind-driven rain where the results 
of testing indicate that water did not penetrate con- 
trol joints in the exterior wall envelope, joints at the 
perimeter of openings or intersections of termina- 
tions with dissimilar materials. 


2.1. Exterior wall envelope test assemblies shall 
include not fewer than one opening, one 
control joint, one wall/eave interface and 
one wall sill. Tested openings and penetra- 
tions shall be representative of the intended 
end-use configuration. 


2.2. Exterior wall envelope test assemblies shall 
be not less than 4 feet by 8 feet (1219 mm by 
2438 mm) in size. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


2.3. Exterior wall envelope assemblies shall be 
tested at a minimum differential pressure of 
6.24 pounds per square foot (0.297 kN/m?). 


2.4. Exterior wall envelope assemblies shall be 
subjected to a minimum test exposure dura- 
tion of 2 hours. 


3. Exterior insulation and finish systems (EIFS) com- 
plying with Section 1407.4.1. 


1402.3 Structural. Exterior walls, and the associated open- 
ings, shall be designed and constructed to resist safely the 
superimposed /oads required by Chapter 16. 


1402.4 Fire resistance. Exterior walls shall be fire-resistance 
rated as required by other sections of this code with opening 
protection as required by Chapter 7. 


1402.5 Water-resistive barriers. Exterior walls on buildings 
of Type I, II, III or IV construction that are greater than 40 
feet (12 192 mm) in height above grade plane and contain a 
combustible water-resistive barrier shall be tested in accor- 
dance with and comply with the acceptance criteria of NFPA 
285.Combustibility shall be determined in accordance with 
Section 703.3. For the purposes of this section, fenestration 
products, flashing of fenestration products and water-resis- 
tive-barrier flashing and accessories at other locations, 
including through wall flashings, shall not be considered part 
of the water-resistive barrier. 


Exceptions: 


1. Walls in which the water-resistive barrier is the 
only combustible component and the exterior wall 
has a wall covering of brick, concrete, stone, terra 
cotta, stucco or steel with minimum thicknesses in 
accordance with Table 1404.2. 


2. Walls in which the water-resistive barrier is the 
only combustible component and the water-resistive 
barrier complies with the following: 


2.1. A peak heat release rate of less than 150 
kW/m’, a total heat release of less than 20 
MJ/m? and an effective heat of combustion 
of less than 18 MJ/kg when tested on speci- 
mens at the thickness intended for use, in 
accordance with ASTM E1354, in the hori- 
zontal orientation and at an incident radiant 
heat flux of 50 kW/m?, 


2.2. A flame spread index of 25 or less and a 
smoke-developed index of 450 or less as 
determined in accordance with ASTM E84 
or UL 723, with test specimen preparation 
and mounting in accordance with ASTM 
E2404. 
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1402.6 Flood resistance. For buildings in flood hazard areas 
as established by the flood plain administrator, exterior walls 
extending below the elevation required by Section 1612 shall 
be constructed with flood-damage-resistant materials. 


1402.7 Flood resistance for coastal high-hazard areas and 
coastal A zones. For buildings in coastal high-hazard areas 
and coastal A zones as established by the flood plain adminis- 
trator, electrical, mechanical and plumbing system 
components shall not be mounted on or penetrate through 
exterior walls that are designed to break away under flood 
loads. 


SECTION 1403 
MATERIALS 


1403.1 General. Materials used for the construction of exte- 
rior walls shall comply with the provisions of this section. 
Materials not prescribed herein shall be permitted, provided 
that any such alternative has been approved. 


1403.2 Water-resistive barrier. Not fewer than one layer of 
water-resistive barrier material shall be attached to the studs 
or sheathing, with flashing as described in Section 1404.4, in 
such a manner as to provide a continuous water-resistive 
barrier behind the exterior wall veneer. 


Water-resistive barriers shall comply with one of the fol- 
lowing: 

1. No. 15 felt complying with ASTM D226, Type 1. 

2. ASTM E2556, Type I or II. 

3. ASTM E331 in accordance with Section 1402.2. 


4, Other approved materials installed in accordance with 
the manufacturer’s installation instructions. 


1403.3 Wood. Exterior walls of wood construction shall be 
designed and constructed in accordance with Chapter 23. 


1403.3.1 Basic hardboard. Basic hardboard shall 
conform to the requirements of ANSI A135.4. 


1403.3.2 Hardboard siding. Hardboard siding shall 
conform to the requirements of ANSI A135.6 and, where 
used structurally, shall be so identified by the /abel of an 
approved agency. 


1403.4 Masonry. Exterior walls of masonry construction 
shall be designed and constructed in accordance with this 
section and Chapter 21. Masonry units, mortar and metal 
accessories used in anchored and adhered veneer shall meet 
the physical requirements of Chapter 21. The backing of 
anchored and adhered veneer shall be of concrete, masonry, 
steel framing or wood framing. Continuous insulation meet- 
ing the applicable requirements of this code shall be 
permitted between the backing and the masonry veneer. 


1403.5 Metal. Exterior walls constructed of cold-formed or 
structural steel shall be designed in accordance with Chapter 
22. Exterior walls constructed of aluminum shall be designed 
in accordance with Chapter 20. 


1403.5.1 Aluminum siding. Aluminum siding shall 
conform to the requirements of AAMA 1402. 


1403.5.2 Cold-rolled copper. Copper shall conform to the 
requirements of ASTM B370. 


1403.5.3 Lead-coated copper. Lead-coated copper shall 
conform to the requirements of ASTM В101. 


1403.6 Concrete. Exterior walls of concrete construction 
shall be designed and constructed in accordance with Chapter 
19. 


1403.7 Glass-unit masonry Exterior walls of glass-unit 
masonry shall be designed and constructed in accordance 
with Chapter 21. 


1403.8 Plastics. Plastic panel, apron or spandrel walls as 
defined in this code shall not be limited in thickness, provided 
that such plastics and their assemblies conform to the require- 
ments of Chapter 26 and are constructed of approved 
weather-resistant materials of adequate strength to resist the 
wind /oads for cladding specified in Chapter 16. 


1403.9 Vinyl siding. Vinyl siding shall be certified and 
labeled as conforming to the requirements of ASTM D3679 
by an approved quality control agency. 


1403.10 Fiber-cement siding. Fiber-cement siding shall 
conform to the requirements of ASTM C1186, Type A (or 
ISO 8336, Category A), and shall be so identified on labeling 
listing an approved quality control agency. 


1403.11 Exterior insulation and finish systems. Exterior 
insulation and finish systems (EIFS) and exterior insulation 
and finish systems (EIFS) with drainage shall comply with 
Section 1407. 


1403.12 Polypropylene siding. Polypropylene siding shall 
be certified and labeled as conforming to the requirements of 
ASTM D7254 and those of Section 1403.12.1 or 1403.12.2 
by an approved quality control agency. Polypropylene siding 
shall be installed in accordance with the requirements of 
Section 1404.18 and in accordance with the manufacturer's 
instructions. Polypropylene siding shall be secured to the 
building so as to provide weather protection for the exterior 
walls of the building. 


1403.12.1 Flame spread index. The certification of the 
flame spread index shall be accompanied by a test report 
stating that all portions of the test specimen ahead of the 
flame front remained in position during the test in accor- 
dance with ASTM E84 or UL 723. 


1403.12.2 Fire separation distance. The fire separation 
distance between a building with polypropylene siding and 
the adjacent building shall be not less than 10 feet (3048 
mm). 

1403.13 Foam plastic insulation. Foam plastic insulation 


used in exterior wall covering assemblies shall comply with 
Chapter 26. 


1403.14 Attachments through insulation. Exterior wall 
coverings attached to the building structure through foam 
plastic insulating sheathing shall comply with the attachment 
requirements of Section 2603.11, 2603.12, or 2603.13. 
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БЕСТІОМ 1404 
INSTALLATION OF WALL COVERINGS 


1404.1 General. Exterior wall coverings shall be designed 
and constructed in accordance with the applicable provisions 
of this section. 


1404.2 Weather protection. Exterior walls shall provide 
weather protection for the building. The materials of the 
minimum nominal thickness specified in Table 1404.2 shall 
be acceptable as approved weather coverings. 


1404.3 Vapor retarders. Vapor retarder materials shall be 
classified in accordance with Table 1404.3(1). А vapor 
retarder shall be provided on the interior side of frame walls 
in accordance with Tables 1404.3(2) and 1404.3(3), or an 
approved design using accepted engineering practice for 
hygrothermal analysis. 


Where a Class II vapor retarder is used in combination 
with foam plastic insulating sheathing installed as continuous 
insulation on the exterior side of frame walls, the continuous 
insulation shall comply with Table 1404.3(4) and the Class II 
vapor retarder shall have a vapor permeance greater than 1 
perm when measured by ASTM E96 water method (Proce- 
dure B). Use of a Class I interior vapor retarder in frame walls 
with a Class I vapor retarder on the exterior side shall require 
an approved design. 


Exceptions: 
1. Basement walls. 
2. Below-grade portion of any wall. 
3. Masonry walls with exposed interior surfaces. 
4 


. Where exterior continuous rigid insulation is at least 
50 percent of the required R-value for that wall 
assembly, a Class / or Class II vapor retarder may 
be installed on the interior surface of rigid insula- 
tion. 


5. Construction where accumulation, condensation or 
freezing of moisture will not damage the materials. 


6. Class I and II vapor retarders with vapor permeance 
greater than 1 perm when measured by ASTM E96 
water method (Procedure B) shall be allowed on the 
interior side of any frame wall in all climate zones. 


1404.3.1 Spray foam plastic insulation for moisture 
control with Class III vapor retarders. For purposes of 
compliance with Table 1404.3(3), spray foam with a maxi- 
mum permeance of 1.5 perms at the installed thickness 
applied to the interior cavity side of wood structural 
panels, fiberboard, insulating sheathing or gypsum shall be 
deemed to meet the continuous insulation moisture control 
requirement where the spray foam R-value meets or 
exceeds the specified continuous insulation R-value. 


1404.3.2 Hybrid insulation for moisture control with 
Class Ш vapor retarders. For the purposes of compliance 
with Table 1404.3(3), the combined moisture control of 
spray foam plastic insulation and continuous insulation 
shall be permitted to be counted toward the continuous R- 
value requirement. 
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TABLE 1404.2 
MINIMUM THICKNESS OF WEATHER COVERINGS 


MINIMUM THICKNESS 
(inches) 
0.019 


COVERING TYPE 


Anchored masonry veneer жд. > oe 
Stone (natural) 
Architectural cast stone 
ове 

Asbestos-cement boards 


Asbestos shingles 


Cold-rolled copper? 
Exterior plywood (with sheathing) 
See Section 2304.6 
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Exterior plywood (without sheathing) 
Fiber cement lap siding 
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Fiber cement panel siding 
Fiberboard siding 


5 

fiber reinforced concrete panels 
| 

See Section 2304.6 

Stucco or exterior cementne [| 
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For SI: 1 inch = 25.4 mm, 1 ounce = 28.35 р, 1 square foot = 0.093 m°, 

a. Wood siding of thicknesses less than 0.5 inch shall be placed over 
sheathing that conforms to Section 2304.6. 

b. Exclusive of texture. 

c. As measured at the bottom of decorative grooves. 

d. 16 ounces per square foot for cold-rolled copper and lead-coated copper, 
12 ounces per square foot for copper shingles, high-yield copper and lead- 
coated high-yield copper. 


Lead-coated copper? 


-yield copper 
Marble slabs 
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TABLE 1404.3(1) 
VAPOR RETARDER MATERIALS AND CLASSES | 


VAPOR ACCEPTABLE 
RETARDER MATERIALS 
CLASS 


Sheet polyethylene, nonperforated aluminum foil, or other approved materials with a perm rating of less than or equal to 0.1 
Kraft-faced fiberglass batts or vapor retarder paint or other approved materials, applied in accordance with the manufacturer’s 


instructions for a perm rating greater than 0.1 and less than or equal to 1.0 


Latex paint, enamel paint, or other approved materials, applied in accordance with the manufacturer’s instructions for a perm rat- 
ing of greater than 1.0 and less than or equal to 10 


|| TABLE 1404.3(2)^ < 
VAPOR RETARDER OPTIONS 


CL 
CLIMATE ZONE VAPOR RETARDER CLASS 


See Table 14030 


a. See also Sections 1404.3.1 and 1404.3.2. 

b. Zone Marine 4 includes the following counties: Benton, Clackamas, Clatsop, Columbia, Coos, Curry, Douglas, Jackson, Josephine, Lane, Lincoln, Linn, Marion, 
Multnomah, Polk, Tillamook, Washington and Yamhill. 

с. Zone 5 includes the counties not listed in Zone Marine 4. 


VV 


TABLE 1404.3(3) 
CLASS ІІІ VAPOR RETARDERS 


| ZONE | CLASS ІІІ VAPOR RETARDERS PERMITTED FOR:*” 


Vented cladding over wood structural panels 

Vented cladding over fiberboard 

|| Vented cladding over gypsum 

Continuous insulation with R-value > R-2.5 over 2 x 4 wall 
Continuous insulation with R-value > R-3.75 over 2 х 6 wall 


Vented cladding over wood structural panels 
Vented cladding over fiberboard 

Vented cladding over gypsum 

Continuous insulation with R-value > R-5 over 2 х 4 wall 
Continuous insulation with R-value > R-7.5 over 2 х 6 wall 


а. Vented cladding shall include vinyl lap siding, polypropylene, or horizontal aluminum siding, brick veneer with airspace as specified in this code, and other 
approved vented claddings. 

b. The requirements in this table apply only to insulation used to control moisture in order to permit the use of Class Ш vapor retarders. The insulation materials 
used to satisfy this option also contribute to but do not supersede the thermal envelope requirements of the Energy Code. 

с. Zone Marine 4 includes the following counties: Benton, Clackamas, Clatsop, Columbia, Coos, Curry, Douglas, Jackson, Josephine, Lane, Lincoln, Linn, Marion, 
Multnomah, Polk, Tillamook, Washington and Yamhill. 

d. Zone 5 includes the counties not listed in Zone Marine 4. 


TABLE 1404.3(4) 
CONTINUOUS INSULATION WITH CLASS ІІ VAPOR RETARDER 


ы CLIMATE ZONE PERMITTED CONDITIONS? 


45 Continuous insulation with R-value > R-3 over 2 х 4 wall 
S : Continuous insulation with R-value > R-5 over 2 х 6 wall 


a. In addition to the vapor retarder, spray foam with a maximum permeance of 1.5 perms at the installed thickness, applied to the interior cavity side of wood 
structural panels, fiberboard, insulating sheathing or gypsum is deemed to comply with the continuous insulation requirement only for the moisture control 
purposes of this table where the spray foam R-value plus any continuous insulation R-value provided equals or exceeds the specified continuous insulation R- 
value. 


б 
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1404.4 Flashing. Flashing shall be installed in such a manner 
so as to prevent moisture from entering the wall or to redirect 
that moisture to the surface of the exterior wall finish or to a 
water-resistive barrier complying with Section 1403.2 and 
that is part of a means of drainage complying with Section 
1402.2. Flashing shall be installed at the perimeters of exte- 
rior door and window assemblies, penetrations and 
terminations of exterior wall assemblies, exterior wall inter- 
sections with roofs, chimneys, porches, decks, balconies and 
similar projections and at built-in gutters and similar loca- 
tions where moisture could enter the wall. Flashing with 
projecting flanges shall be installed on both sides and the 
ends of copings, under sills and continuously above project- 
ing trim. Where self-adhered membranes are used as 
flashings of fenestration in wall assemblies, those self- 
adhered flashings shall comply with AAMA 711. Where fluid 
applied membranes are used as flashing for exterior wall 
openings, those fluid applied membrane flashings shall 
comply with AAMA 714. 


1404.4.1 Exterior wall pockets. In exterior walls of 
buildings or structures, wall pockets or crevices in which 
moisture can accumulate shall be avoided or protected 
with caps or drips, or other approved means shall be 
provided to prevent water damage. 


1404.4.2 Masonry. Flashing and weep holes in anchored 
veneer designed in accordance with Section 1404.6 shall 
be located not more than 10 inches (245 mm) above 
finished ground level above the foundation wall or slab. At 
other points of support including structural floors, shelf 
angles and lintels, flashing and weep holes shall be located 
in the first course of masonry above the support. 


1404.5 Wood veneers. Wood veneers on exterior walls of 
buildings of Types I, II, Ш and IV construction shall be not 
less than | inch (25 mm) nominal thickness, 0.438-inch (11.1 
mm) exterior hardboard siding or 0.375-inch (9.5 mm) exte- 
rior-type wood structural panels or particleboard and shall 
conform to the following: 


1, The veneer shall not exceed 40 feet (12 190 mm) in 
height above grade. Where fire-retardant-treated wood 
is used, the height shall not exceed 60 feet (18 290 mm) 
in height above grade. 


2. The veneer is attached to or furred from a noncombusti- 
ble backing that is fire-resistance rated as required by 
other provisions of this code. 


3. Where open or spaced wood veneers (without con- 
cealed spaces) are used, they shall not project more 
than 24 inches (610 mm) from the building wall. 


1404.6 Anchored masonry veneer. Anchored masonry 
veneer shall comply with the provisions of Sections 1404.6 
through 1404.9 and Sections 12.1 and 12.2 of TMS 402. 


1404.6.1 Tolerances. Anchored masonry veneers in 
accordance with Chapter 14 are not required to meet the 
tolerances in Article 3.3 Е1 of TMS 602. 


1404.6.2 Seismic requirements. Anchored masonry 
veneer located in Seismic Design Category C, D, E or F 
shall conform to the requirements of Section 12.2.2.11 of 
TMS 402. 
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1404.7 Stone veneer. Anchored stone veneer units not 
exceeding 10 inches (254 mm) in thickness shall be anchored 
directly to masonry, concrete or to stud construction by one 
of the following methods: 


1. With concrete or masonry backing, anchor ties shall be 
not less than 0.1055-inch (2.68 mm) corrosion-resistant 
wire, or approved equal, formed beyond the base of the 
backing. The legs of the loops shall be not less than 6 
inches (152 mm) in length bent at right angles and laid 
in the mortar joint, and spaced so that the eyes or loops 
are 12 inches (305 mm) maximum on center in both 
directions. There shall be provided not less than a 
0.1055-inch (2.68 mm) corrosion-resistant wire tie, or 
approved equal, threaded through the exposed loops for 
every 2 square feet (0.2 т?) of stone veneer. This tie 
shall be a loop having legs not less than 15 inches (381 
mm) in length bent so that the tie will lie in the stone 
veneer mortar joint. The last 2 inches (51 mm) of each 
wire leg shall have a right-angle bend. One-inch (25 
mm) minimum thickness of cement grout shall be 
placed between the backing and the stone veneer. 


2. With wood stud backing, a 2-inch by 2-inch (51 by 51 
mm) 0.0625-inch (1.59 mm) zinc-coated or nonmetallic 
coated wire mesh with two layers of water-resistive 
barrier in accordance with Section 1403.2 shall be 
applied directly to wood studs spaced not more than 16 
inches (406 mm) on center. On studs, the mesh shall be 
attached with 2-inch-long (51 mm) corrosion-resistant 
steel wire furring nails at 4 inches (102 mm) on center 
providing a minimum 1.125-inch (29 mm) penetration 
into each stud and with 8d annular threaded nails at 8 
inches (203 mm) on center. into top and bottom plates 
or with equivalent wire ties. There shall be not less than 
a 0.1055-inch (2.68 mm) zinc-coated or nonmetallic 
coated wire, or approved equal, attached to the stud 
with not smaller than an 8d (0.120 in. diameter) annular 
threaded nail for every 2 square feet (0.2 т?) of stone 
veneer. This tie shall be a loop having legs not less than 
15 inches (381 mm) in length, so bent that the tie will 
lie in the stone veneer mortar joint. The last 2 inches 
(51 mm) of each wire leg shall have a right-angle bend. 
One-inch (25 mm) minimum thickness of cement grout 
shall be placed between the backing and the stone 
veneer. 


3. With cold-formed steel stud backing, a 2-inch by 2-inch 
(51 by 51 mm) 0.0625-inch (1.59 mm) zinc-coated or 
nonmetallic coated wire mesh with two layers of water- 
resistive barrier in accordance with Section 1403.2 
shall be applied directly to steel studs spaced a not 
more than 16 inches (406 mm) on center. The mesh 
shall be attached with corrosion-resistant #8 self-drill- 
ing, tapping screws at 4 inches (102 mm) on center, and 
at 8 inches (203 mm) on center into top and bottom 
tracks or with equivalent wire ties. Screws shall extend 
through the steel connection not fewer than three 
exposed threads. There shall be not less than a 0.1055- 
inch (2.68 mm) corrosion-resistant wire, or approved 
equal, attached to the stud with not smaller than a #8 
self-drilling, tapping screw extending through the steel 
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framing not fewer than three exposed threads for every 
2 square feet (0.2 т?) of stone veneer. This tie shall be 
a loop having legs not less than 15 inches (381 mm) in 
length, so bent that the tie will lie in the stone veneer 
mortar joint. The last 2 inches (51 mm) of each wire 
leg shall have a right-angle bend. Cement grout not less 
than 1 inch (25 mm) in thickness shall be placed 
between the backing and the stone veneer. The cold- 
formed steel framing members shall have a minimum 
bare steel thickness of 0.0428 inches (1.087 mm). 


1404.8 Slab-type veneer. Anchored slab-type veneer units 
not exceeding 2 inches (51 mm) in thickness shall be 
anchored directly to masonry, concrete or /ight-frame 
construction. For veneer units of marble, travertine, granite or 
other stone units of slab form, ties of corrosion-resistant 
dowels in drilled holes shall be located in the middle third of 
the edge of the units, spaced not more than 24 inches (610 
mm) apart around the periphery of each unit with not less 
than four ties per veneer unit. Units shall not exceed 20 
square feet (1.9 m?) in area. If the dowels are not tight fitting, 
the holes shall be drilled not more than 0.063 inch (1.6 mm) 
larger in diameter than the dowel, with the hole countersunk 
to a diameter and depth equal to twice the diameter of the 
dowel in order to provide a tight-fitting key of cement mortar 
at the dowel locations where the mortar in the joint has set. 
Veneer ties shall be corrosion-resistant metal capable of 
resisting, in tension or compression, a force equal to two 
times the weight of the attached veneer. If made of sheet 
metal, veneer ties shall be not smaller in area than 0.0336 by 
1 inch (0.853 by 25 mm) or, if made of wire, not smaller in 
diameter than 0.1483-inch (3.76 mm) wire. 


1404.9 Terra cotta. Anchored terra cotta or ceramic units not 
less than 1°/, inches (41 mm) thick shall be anchored directly 
to masonry, concrete or stud construction. Tied terra cotta or 
ceramic veneer units shall be not less than 1°/, inches (41 
mm) thick with projecting dovetail webs on the back surface 
spaced approximately 8 inches (203 mm) on center. The 
facing shall be tied to the backing wall with corrosion-resis- 
tant metal anchors of not less than No. 8 gage wire installed 
at the top of each piece in horizontal bed joints not less than 
12 inches (305 mm) nor more than 18 inches (457 mm) on 
center; these anchors shall be secured to '/,-inch (6.4 mm) 
corrosion-resistant pencil rods that pass through the vertical 
aligned loop anchors in the backing wall. The veneer ties 
shall have sufficient strength to support the full weight of the 
veneer in tension. The facing shall be set with not less than a 
2-inch (51 mm) space from the backing wall and the space 
shall be filled solidly with Portland cement grout and pea 
gravel. Immediately prior to setting, the backing wall and the 
facing shall be drenched with clean water and shall be 
distinctly damp when the grout is poured. 


1404.10 Adhered masonry veneer. Adhered masonry 
veneer shall comply with the applicable requirements in this 
section and Sections 12.1 and 12.3 of TMS 402. 


1404.10.1 Exterior adhered masonry veneer. Exterior 
adhered masonry veneer shall be installed in accordance 
with Section 1404.10 and the manufacturer's instructions. 
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1404.10.1.1 Water-resistive barriers. Water-resistive A 


barriers shall be installed as required in Section 
2510.6. 


1404.10.1.2 Flashing. Flashing shall comply with the 
applicable requirements of Sections 1404.4 and 
1404.10.1.2.1. 


1404.10.1.2.1 Flashing at foundation. A corrosion- 
resistant screed or flashing of a minimum 0.019-inch 
(0.48 mm) or 26 gage galvanized or plastic with a 
minimum vertical attachment flange of 3'/, inches 
(89 mm) shall be installed to extend not less than 1 
inch (25 mm) below the foundation plate line on 
exterior stud walls in accordance with Section 
1404.4. The water-resistive barrier shall lap over the 
exterior of the attachment flange of the screed or 
flashing. 


1404.10.1.3 Clearances. On exterior stud walls, 
adhered masonry veneer shall be installed not less than 
4 inches (102 mm) above the earth, or not less than 2 
inches (51 mm) above paved areas, or not less than '/, 
inch (12.7 mm) above exterior walking surfaces that are 
supported by the same foundation that supports the 
exterior wall. 


1404.10.1.4 Adhered masonry veneer installed with 
lath and mortar. Exterior adhered masonry veneer 
installed with lath and mortar shall comply with the 
following. 


1404.10.1.4.1 Lathing. Lathing shall comply with 
the requirements of Section 2510. 


1404.10.1.4.2 Scratch coat. A nominal '/,-inch-thick 
(12.7 mm) layer of mortar complying with the mate- 
rial requirements of Sections 2103 and 2512.2 shall 
be applied, encapsulating the lathing. The surface of 
this mortar shall be scored horizontally, resulting in 
a scratch coat. 


1404.10.1.4.3 Adhering veneer. The masonry 
veneer units shall be adhered to the mortar scratch 
coat with a nominal '/,-inch-thick (12.7 mm) setting 
bed of mortar complying with Sections 2103 and 
2512.2 applied to create a full setting bed for the back 
of the masonry veneer units. The masonry veneer 
units shall be worked into the setting bed resulting in 
a nominal */,-inch (9.5 mm) setting bed after the 
masonry veneer units are applied. 


1404.10.1.5 Adhered masonry veneer applied 
directly to masonry and concrete. Adhered masonry 
veneer applied directly to masonry or concrete shall 
comply with the applicable requirements of Section 
1404.10 and with the requirements of Section 
1404.10.1.4 or 2510.7. 


1404.10.1.6 Cold weather construction. Cold weather 
construction of adhered masonry veneer shall comply 
with the requirements of Sections 2104 and 2512.4. 


1404.10.1.7 Hot weather construction. Hot weather 
construction of adhered masonry veneer shall comply 
with the requirements of Section 2104. 
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1404.10.2 Exterior adhered masonry veneers—porce- 
lain tile. Adhered units weighing more than 3.5 pounds 
per square foot (0.17 kN/m?) shall not exceed 48 inches 
(1219 mm) in any face dimension nor more than 9 square 
feet (0.8 т?) in total face area and shall not weigh more 
than 6 pounds per square foot (0.29 kN/m’). Adhered units 
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1404.12 Glass veneer. The area of a single section of thin 
exterior structural glass veneer shall not exceed 10 square 
feet (0.93 т?) where that section is not more than 15 feet 
(4572 mm) above the level of the sidewalk or grade level 
directly below, and shall not exceed 6 square feet (0.56 m?) 
where it is more than 15 feet (4572 mm) above that level. 


weighing less than or equal to 3.5 pounds per square foot 
(0.17 kN/m?) shall not exceed 72 inches (1829 mm) in any 
face dimension nor more than 17.5 square feet (1.6 m?) in 
total face area. Porcelain tile shall be adhered to an 
approved backing system. 


1404.10.3 Interior adhered masonry veneers. Interior 
adhered masonry veneers shall have a maximum weight of 
20 psf (0.958 kg/m?) and shall be installed in accordance 
with Section 1404.10. Where the interior adhered masonry 
veneer is supported by wood construction, the supporting 
members shall be designed to limit deflection to '/,,, of the 
span of the supporting members. 


Exception: Where interior adhered masonry veneer 
can be demonstrated to support its own weight and the 
lateral load for the interior adhered masonry veneer is 
provided through the use of an engineered system, the 
20 psf (97.6 kg/m?) limitation does not apply. 


1404.11 Metal veneers. Veneers of metal shall be fabricated 
from approved corrosion-resistant materials or shall be 
protected front and back with porcelain enamel, or otherwise 
be treated to render the metal resistant to corrosion. Such 
veneers shall be not less than 0.0149-inch (0.378 mm) nomi- 
nal thickness sheet steel mounted on wood or metal furring 
strips or approved sheathing on /ight-frame construction. 


1404.11.1 Attachment. Exterior metal veneer shall be 
securely attached to the supporting masonry or framing 
members with corrosion-resistant fastenings, metal ties or 
by other approved devices or methods. The spacing of the 
fastenings or ties shall not exceed 24 inches (610 mm) 
either vertically or horizontally, but where units exceed 4 
square feet (0.4 m?) in area there shall be not less than four 
attachments per unit. The metal attachments shall have a 
cross-sectional area not less than provided by W 1.7 wire. 
Such attachments and their supports shall be designed and 
constructed to resist the wind /oads as specified in Section 
1609 for components and cladding. 


1404.11.2 Weather protection. Metal supports for exte- 
rior metal veneer shall be protected by painting, 
galvanizing or by other equivalent coating or treatment. 
Wood studs, furring strips or other wood supports for exte- 
rior metal veneer shall be approved pressure-treated wood 
or protected as required in Section 1402.2. Joints and 
edges exposed to the weather shall be caulked with 
approved durable waterproofing material or by other 
approved means to prevent penetration of moisture. 


1404.11.3 Backup. Masonry backup shall not be required 
for metal veneer unless required by the fire-resistance 
requirements of this code. 


1404.11.4 Grounding. Grounding of metal veneers on 
buildings shall comply with the E/ectrical Code. 
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1404.12.1 Length and height. The length or height of any 
section of thin exterior structural glass veneer shall not 
exceed 48 inches (1219 mm). 


1404.12.2 Thickness. The thickness of thin exterior struc- 
tural glass veneer shall be not less than 0.344 inch (8.7 
mm). 


1404.12.3 Application. Thin exterior structural glass 
veneer shall be set only after backing is thoroughly dry 
and after application of an approved bond coat uniformly 
over the entire surface of the backing so as to effectively 
seal the surface. Glass shall be set in place with an 
approved mastic cement in sufficient quantity so that not 
less than 50 percent of the area of each glass unit is 
directly bonded to the backing by mastic not less than '/, 
inch (6.4 mm) thick and not more than °/, inch (15.9 mm) 
thick. The bond coat and mastic shall be evaluated for 
compatibility and shall bond firmly together. 


1404.12.4 Installation at sidewalk level. Where glass 
extends to a sidewalk surface, each section shall rest in an 
approved metal molding, and be set not less than '/, inch 
(6.4 mm) above the highest point of the sidewalk. The 
space between the molding and the sidewalk shall be thor- 
oughly caulked and made watertight. 


1404.12.4.1 Installation above sidewalk level. Where 
thin exterior structural glass veneer is installed above 
the level of the top of a bulkhead facing, or at a level 
more than 36 inches (914 mm) above the sidewalk 
level, the mastic cement binding shall be supplemented 
with approved nonferrous metal shelf angles located in 
the horizontal joints in every course. Such shelf angles 
shall be not less than 0.0478-inch (1.2 mm) thick and 
not less than 2 inches (51 mm) long and shall be spaced 
at approved intervals, with not less than two angles for 
each glass unit. Shelf angles shall be secured to the wall 
or backing with expansion bolts, toggle bolts or by 
other approved methods. 


1404.12.5 Joints. Unless otherwise specifically approved 
by the building official, abutting edges of thin exterior 
structural glass veneer shall be ground square. Mitered 
joints shall not be used except where specifically approved 
for wide angles. Joints shall be uniformly buttered with an 
approved jointing compound and horizontal joints shall be 
held to not less than 0.063 inch (1.6 mm) by an approved 
nonrigid substance or device. Where thin exterior struc- 
tural glass veneer abuts nonresilient material at sides or 
top, expansion joints not less than '/, inch (6.4 mm) wide 
shall be provided. 


1404.12.6 Mechanical fastenings. Thin exterior structural 
glass veneer installed above the level of the heads of show 
windows and veneer installed more than 12 feet (3658 
mm) above sidewalk level shall, in addition to the mastic 
cement and shelf angles, be held in place by the use of 
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fastenings at each vertical or horizontal edge, or at the four 
comers of each glass unit. Fastenings shall be secured to 
the wall or backing with expansion bolts, toggle bolts or 
by other methods. Fastenings shall be so designed as to 
hold the glass veneer in a vertical plane independent of the 
mastic cement. Shelf angles providing both support and 
fastenings shall be permitted. 


1404.12.7 Flashing. Exposed edges of thin exterior struc- 
tural glass veneer shall be flashed with overlapping 
corrosion-resistant metal flashing and caulked with a 
waterproof compound in a manner to effectively prevent 
the entrance of moisture between the glass veneer and the 
backing. 


1404.13 Exterior windows and doors. Windows and doors 
installed in exterior walls shall conform to the testing and 
performance requirements of Section 1709.5. 


1404.13.1 Installation. Windows and doors shall be 
installed in accordance with approved manufacturer’s 
instructions. Fastener size and spacing shall be provided in 
such instructions and shall be calculated based on maxi- 
mum /oads and spacing used in the tests. 


1404.14 Vinyl siding. Vinyl siding conforming to the 
requirements of this section and complying with ASTM 
D3679 shall be permitted on exterior walls where the design 
wind pressure determined in accordance with Section 1609 
does not exceed 30 pounds per square foot (1.44 kN/m?). 
Where the design wind pressure exceeds 30 pounds per 
square foot (1.44 kN/m?), tests or calculations indicating 
compliance with Chapter 16 shall be submitted. Vinyl siding 
shall be secured to the building so as to provide weather 
protection for the exterior walls of the building. 


1404.14.1 Application. The siding shall be applied over 
sheathing or materials listed in Section 2304.6. Siding 
shall be applied to conform to the water-resistive barrier 
requirements in Section 1402. Siding and accessories shall 
be installed in accordance with the approved manufac- 
turer's instructions. 


1404.14.1.1 Fasteners and fastener penetration for 
wood construction. Unless otherwise specified in the 
approved manufacturer's instructions, nails used to 
fasten the siding and accessories shall be corrosion 
resistant and have not less than a 0.313-inch (7.9 mm) 
head diameter and '/,-inch (3.18 mm) shank diameter. 
The penetration into nailable substrate shall be not less 
than 1'/, inches (32 mm). 


1404.14.1.2 Fasteners and fastener penetration for 
cold-formed steel light-fame construction. For cold- 
formed steel light-frame construction, corrosion-resis- 
tant fasteners shall be used. Screw fasteners shall 
penetrate through the steel with not fewer than three 
exposed threads. Other fasteners shall be installed in 
accordance with the approved construction documents 
and manufacturer’s instructions. 


1404.14.1.3 Fastener spacing. Unless specified other- 
wise by the approved manufacturer’s instructions, 
fasteners shall be installed in the middle third of the 
slots of the nail hem and spacing between fasteners 


shall be not greater than 16 inches (406 mm) for hori- 
zontal siding and 12 inches (305 mm) for vertical 
siding. 

1404.15 Cement plaster. Cement plaster applied to exterior 


walls shall conform to the requirements specified in Chapter 
23. 


1404.16 Fiber-cement siding.  Fiber-cement siding 
complying with Section 1403.10 shall be permitted on ех/е- 
rior walls of Types I, II, III, IV and V construction for wind 
pressure resistance or wind speed exposures as indicated by 
the manufacturer's listing and /abel and approved installa- 
tion instructions. Where specified, the siding shall be 
installed over sheathing or materials listed in Section 2304.6 
and shall be installed to conform to the water-resistive 
barrier requirements in Section 1402. Siding and accesso- 
ries shall be installed in accordance with approved 
manufacturer's instructions. Unless otherwise specified in 
the approved manufacturer's instructions, nails used to 
fasten the siding to wood studs shall be corrosion-resistant 
round head smooth shank and shall be long enough to pene- 
trate the studs not less than 1 inch (25 mm). For cold- 
formed steel /ight-frame construction, corrosion-resistant 
fasteners shall be used. Screw fasteners shall penetrate the 
cold-formed steel framing not fewer than three exposed full 
threads. Other fasteners shall be installed in accordance 
with the approved construction documents and manufac- 
turer's instructions. 


1404.16.1 Panel siding. Fiber-cement panels shall comply 
with the requirements of ASTM C1186, Type A, mini- 
mum Grade II (or ISO 8336, Category A, minimum Class 
2). Panels shall be installed with the long dimension either 
parallel or perpendicular to framing. Vertical and horizon- 
tal joints shall occur over framing members and shall be 
protected with caulking, with battens or flashing, or be 
vertical or horizontal shiplap or otherwise designed to 
comply with Section 1402.2. Panel siding shall be 
installed with fasteners in accordance with the approved 
manufacturer's instructions. 


1404.16.2 Lap siding. Fiber-cement lap siding having a 
maximum width of 12 inches (305 mm) shall comply with 
the requirements of ASTM C1186, Type A, minimum 
Grade II (or ISO 8336, Category A, minimum Class 2). 
Lap siding shall be lapped not less than 1'/, inches (32 
mm) and lap siding not having tongue-and-groove end 
joints shall have the ends protected with caulking, covered 
with an H-section joint cover, located over a strip of flash- 
ing or shall be otherwise designed to comply with Section 
1402.2. Lap siding courses shall be installed with the 
fastener heads exposed or concealed in accordance with 
the approved manufacturer’s instructions. 


1404.17 Fastening. Weather boarding and wall coverings 
shall be securely fastened with aluminum, copper, zinc, zinc- 
coated or other approved corrosion-resistant fasteners in 
accordance with the nailing schedule in Table 2304.10.2 or 
the approved manufacturer's instructions. Shingles and other 
weather coverings shall be attached with appropriate stan- 
dard-shingle nails to furring strips securely nailed to studs, or 
with approved mechanically bonding nails, except where 
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sheathing is of wood not less than 1-іпеһ (25 mm) nominal 
thickness or of wood structural panels as specified in Table 
2308.6.3(3). 


1404.18 Polypropylene siding. Polypropylene siding 
conforming to the requirements of this section and comply- 
ing with Section 1403.12 shall be limited to exterior walls 
located in areas where the wind speed specified in Chapter 
16 does not exceed 100 miles per hour (45 m/s) and the 
building height is less than or equal to 40 feet (12 192 mm) 
in Exposure C. Where construction is located in areas where 
the basic wind speed exceeds 100 miles per hour (45 m/s), 
or building heights are in excess of 40 feet (12 192 mm), 
tests or calculations indicating compliance with Chapter 16 
shall be submitted. Polypropylene siding shall be installed 
in accordance with the manufacturer's instructions. Poly- 
propylene siding shall be secured to the building so as to 
provide weather protection for the exterior walls of the 
building. 


SECTION 1405 
COMBUSTIBLE MATERIALS ON 
THE EXTERIOR SIDE OF EXTERIOR WALLS 


1405.1 Combustible exterior wall coverings. Combustible 
exterior wall coverings shall comply with this section. 


Exception: Plastics complying with Chapter 26. 


1405.1.1 Types I, II, Ш and ТУ construction. On build- 
ings of Types I, П, Ш and IV construction, exterior wall 
coverings shall be permitted to be constructed of combus- 
tible materials, complying with the following limitations: 


— 


. Combustible exterior wall coverings shall not 
exceed 10 percent of an exterior wall surface area 
where the fire separation distance is 5 feet (1524 
mm) or less. 


2. Combustible exterior wall coverings shall be limited 
to 40 feet (12 192 mm) in height above grade plane. 


чә 


. Combustible exterior wall coverings constructed of 
fire-retardant-treated wood complying with Sec- 
tion 2303.2 for exterior installation shall not be lim- 
ited in wall surface area where the fire separation 
distance is 5 feet (1524 mm) or less and shall be per- 
mitted up to 60 feet (18 288 mm) in height above 
grade plane regardless of the fire separation dis- 
tance. 


4. Wood veneers shall comply with Section 1404.5. 


1405.1.1.1 Ignition resistance. Where permitted by 
Section 1405.1.1, combustible exterior wall coverings 
shall be tested in accordance with NFPA 268. 


Exceptions: 
1. Wood or wood-based products. 


2. Other combustible materials covered with an 
exterior weather covering, other than ушу! 
sidings, included in and complying with the 
thickness requirements of Table 1404.2. 


3. Aluminum having a minimum thickness of 
0.019 inch (0.48 mm). 
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1405.1.1.1.1 Fire separation 5 feet or less. Where 
installed on exterior walls having a fire separation 
distance of 5 feet (1524 mm) or less, combustible 
exterior wall coverings shall not exhibit sustained 
flaming as defined in NFPA 268. 


1405.1.1.1.2 Fire separation greater than 5 feet. 
For fire separation distances greater than 5 feet 
(1524 mm), any exterior wall covering shall be 
permitted that has been exposed to a reduced level of 
incident radiant heat flux in accordance with the 
NFPA 268 test method without exhibiting sustained 
flaming. The minimum fire separation distance 
required for the exterior wall covering shall be deter- 
mined from Table 1405.1.1.1.2 based on the 
maximum tolerable level of incident radiant heat flux 
that does not cause sustained flaming of the exterior 
wall covering. 


TABLE 1405.1.1.1.2 
MINIMUM FIRE SEPARATION FOR 
COMBUSTIBLE EXTERIOR WALL COVERINGS 


FIRE SEPARATION DISTANCE TOLERABLE LEVEL INCIDENT 
RADIANT HEAT ENERGY (kW/m?) 


10.3 
Е ОТУРУ 
8.3 
7.7 
7.2 
6.7 
6.3 
9.9 
3:2 
4.9 
4.6 
44 
4.1 
59 

For SI: 1 foot = 304.8 mm, 1 Btu/H? x °F = 0.0057 kW/m? x К. 
1405.1.2 Location. Combustible exterior wall coverings 
located along the top of exterior walls shall be completely 


backed up by the exterior wall and shall not extend over or 
above the top of the exterior wall. 


1405.1.3 Fireblocking. Where the combustible exterior 
wall covering is furred out from the exterior wall and 
forms a solid surface, the distance between the back of the 
exterior wall covering and the exterior wall shall not 
exceed 1°/, inches (41 mm). The concealed space thereby 


(feet) 

5 

7, 

12 
13 
15 
20 
21 
22 
23 
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created shall be fireblocked in accordance with Section 
718. 


Exception: The distance between the back of the exte- 
rior wall covering and the exterior wall shall be 
permitted to exceed 1°/, inches (41 mm) where the 
concealed space is not required to be fireblocked by 
Section 718. 


SECTION 1406 
METAL COMPOSITE MATERIALS (MCM) 


1406.1 General. The provisions of this section shall govern 
the materials, construction and quality of metal composite 
materials (MCM) for use as exterior wall coverings in addi- 
tion to other applicable requirements of Chapters 14 and 16. 


1406.2 Exterior wall covering. MCM used as exterior wall 
covering or as elements of balconies and similar projections 
and bay and oriel windows to provide cladding or weather 
resistance shall comply with Sections 1406.4 through 
1406.13 . 


1406.3 Architectural trim and embellishments. MCM used 
as architectural trim or embellishments shall comply with 
Sections 1406.7 through 1406.13 . 


1406.4 Structural design. MCM systems shall be designed 
and constructed to resist wind /oads as required by Chapter 
16 for components and cladding. 


1406.5 Approval. Results of approved tests or an engineer- 
ing analysis shall be submitted to the building official to 
verify compliance with the requirements of Chapter 16 for 
wind loads. 


1406.6 Weather resistance. MCM systems shall comply 
with Section 1402 and shall be designed and constructed to 
resist wind and rain in accordance with this section and the 
manufacturer's installation instructions. 


1406.7 Durability. MCM systems shall be constructed of 
approved materials that maintain the performance character- 
istics required in Section 1406 for the duration of use. 


1406.8 Fire-resistance rating. Where MCM systems are 
used on exterior walls required to have a fire-resistance 
rating in accordance with Section 705, evidence shall be 
submitted to the building official that the required fire-resis- 
tance rating is maintained. 


Exception: MCM systems that are part of an exterior wall 
envelope not containing foam plastic insulation and are 
installed on the outer surface of a fire-resistance-rated 
exterior wall in a manner such that the attachments do not 
penetrate through the entire exterior wall assembly, shall 
not be required to comply with this section. 


1406.9 Surface-burning characteristics. Unless otherwise 
specified, MCM shall have a flame spread index of 75 or less 
and a smoke-developed index of 450 or less when tested in the 
maximum thickness intended for use in accordance with 
ASTM E84 or UL 723. 


1406.10 Types I, П, HI and IV construction. Where 
installed on buildings of Types I, II, III and IV construction, 
metal composite material (MCM) shall comply with Sections 
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1406.10.1 and 1406.10.2 for installations up to 40 feet (12 
192 mm) above grade plane. Where installed on buildings of 
Types I, IL Ш and IV construction, MCMs and MCM 
systems shall comply with Sections 1406.10.1 through 
1406.10.3, for installations greater than 40 feet (12 192 mm) 
above grade plane. 


1406.10.1 Surface-burning characteristics. MCM shall 
have a flame spread index of not more than 25 and a 
smoke-developed index of not more than 450 when tested 
in the maximum thickness intended for use in accordance 
with ASTM E84 or UL 723. 


1406.10.2 Thermal barriers. MCM shall be separated 
from the interior of a building by an approved thermal 
barrier consisting of '/,-inch (12.7 mm) gypsum wallboard 
or material that is tested in accordance with and meets the 
acceptance criteria of both the Temperature Transmission 
Fire Test and the Integrity Fire Test of NFPA 275. 


Exceptions: 


1. The MCM system is specifically approved based 
on tests conducted in accordance with NFPA 286 
and with the acceptance criteria of Section 
803.1.1.1, UL 1040 or UL 1715. Such testing 
shall be performed with the MCM in the maxi- 
mum thickness intended for use. The MCM sys- 
tem shall include seams, joints and other typical 
details used in the installation and shall be tested 
in the manner intended for use. 


2. The MCM is used as elements of balconies and 
similar projections, architectural trim or embel- 
lishments. 


1406.10.3 Full-scale tests. The MCM system shall be 
tested in accordance with, and comply with, the accep- 
tance criteria of NFPA 285. Such testing shall be 
performed on the MCM system with the MCM in the 
maximum thickness intended for use. 


1406.11 Type V construction. MCM shall be permitted to be 
installed on buildings of Type V construction. 


1406.12 Foam plastic insulation. Where MCM systems are 
included in an exterior wall envelope containing foam plastic 
insulation, the exterior wall envelope shall also comply with 
the requirements of Section 2603. 


1406.13 Labeling. MCM shall be labeled in accordance with 
Section 1703.5. 


SECTION 1407 
EXTERIOR INSULATION AND FINISH SYSTEMS 
(EIFS) 


1407.1 General. The provisions of this section shall govern 
the materials, construction and quality of exterior insulation 
and finish systems (EIFS) for use as exterior wall coverings 
in addition to other applicable requirements of Chapters 7, 
14, 16, 17 and 26. 


1407.2 Performance characteristics. EIFS shall be 
constructed such that it meets the performance characteristics 
required in ASTM E2568. 
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1407.3 Structural design. The underlying structural framing 
and substrate shall be designed and constructed to resist /oads 
as required by Chapter 16. 


1407.4 Weather resistance. EIFS shall comply with Section 
1402 and shall be designed and constructed to resist wind and 
rain in accordance with this section and the manufacturer’s 
application instructions. 


1407.4.1 EIFS with drainage required. All EIFS shall be 
provided with a drainage system. 


Exception: EIFS without drainage barrier systems are 
permitted to be used in the following applications: 


1. Repairs to existing barrier systems. 


2. Architectural features not protecting an interior 
space. 


3. Installation on concrete and concrete masonry 
unit (CMU) surfaces. 


1407.5 Installation. Installation of EIFS with drainage shall 
be in accordance with the EIFS manufacturer’s instructions. 


1407.6 Special inspections. EIFS installations shall comply 
with the provisions of Sections 1704.2 and 1705.17. 


SECTION 1408 
HIGH-PRESSURE DECORATIVE EXTERIOR-GRADE 
COMPACT LAMINATES (HPL) 


1408.1 General. The provisions of this section shall govern 
the materials, construction and quality of High-Pressure 
Decorative Exterior-Grade Compact Laminates (HPL) for 
use as exterior wall coverings in addition to other applicable 
requirements of Chapters 14 and 16. 


1408.2 Exterior wall covering. HPL used as exterior wall 
covering or as elements of balconies and similar projections 
and bay and oriel windows to provide cladding or weather 
resistance shall comply with Sections 1408.4 through 
1408.14. 


1408.3 Architectural trim and embellishments. HPL used 
as architectural trim or embellishments shall comply with 
Sections 1408.7 through 1408.14. 


1408.4 Structural design. HPL systems shall be designed 
and constructed to resist wind /oads as required by Chapter 
16 for components and cladding. 


1408.5 Approval. Results of approved tests or an engineer- 
ing analysis shall be submitted to the building official to 
verify compliance with the requirements of Chapter 16 for 
wind /oads. 


1408.6 Weather resistance. HPL systems shall comply with 
Section 1402 and shall be designed and constructed to resist 
wind and rain in accordance with this section and the manu- 
facturer’s instructions. 


1408.7 Durability. HPL systems shall be constructed of 
approved materials that maintain the performance character- 
istics required in Section 1408 for the duration of use. 


1408.8 Fire-resistance rating. Where HPL systems are used 
on exterior walls required to have a fire-resistance rating in 
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accordance with Section 705, evidence shall be submitted to 
the building official that the required fire-resistance rating is 
maintained. 


Exception: HPL systems not containing foam plastic insu- 
lation, which are installed on the outer surface of а fire- 
resistance-rated exterior wall in a manner such that the 
attachments do not penetrate through the entire exterior 
wall assembly, shall not be required to comply with this 
section. 


1408.9 Surface-burning characteristics. Unless otherwise 
specified, HPL shall have a flame spread index of 75 or less 
and a smoke-developed index of 450 or less when tested in the 
minimum and maximum thicknesses intended for use in 
accordance with ASTM E84 or UL 723. 


1408.10 Types I, П, Ш and IV construction. Where 
installed on buildings of Types I, II, III and IV construction, 
HPL systems shall comply with Sections 1408.10.1 through 
1408.10.4, or Section 1408.11. 


1408.10.1 Surface-burning characteristics. HPL shall 
have a flame spread index of not more than 25 and a 
smoke-developed index of not more than 450 when tested 
in the minimum and maximum thicknesses intended for 
use in accordance with ASTM E84 or UL 723. 


1408.10.2 Thermal barriers. HPL shall be separated 
from the interior of a building by an approved thermal 
barrier consisting of '/,-inch (12.7 mm) gypsum wallboard 
or a material that is tested in accordance with and meets 
the acceptance criteria of both the Temperature Transmis- 
sion Fire Test and the Integrity Fire Test of NFPA 275. 


1408.10.3 Thermal barrier not required. The thermal 
barrier specified for HPL in Section 1408.10.2 is not 
required where: 


1. The HPL system is specifically approved based on 
tests conducted in accordance with NFPA 286, and 
with the acceptance criteria of Section 803.1.1.1, or 
with UL 1040 or UL 1715. Such testing shall be per- 
formed with the HPL in the minimum and maximum 
thicknesses intended for use. The HPL system shall 
include seams, joints and other typical details used 
in the installation and shall be tested in the manner 
intended for use. 


2. The HPL is used as elements of balconies and simi- 
lar projections, architectural trim or embellishments. 


1408.10.4 Full-scale tests. The HPL system shall be 
tested in accordance with, and comply with, the accep- 
tance criteria of NFPA 285. Such testing shall be 
performed on the HPL system with the HPL in the mini- 
mum and maximum thicknesses intended for use. 


1408.11 Alternate conditions. HPL and HPL systems shall 
not be required to comply with Sections 1408.10.1 through 
1408.10.4 provided that such systems comply with Section 
1408.11.1. 


1408.11.1 Installations up to 40 feet in height. HPL shall 
be permitted to be installed up to 40 feet (12 190 mm) in 
height above grade plane where installed in accordance 
with Section 1408.11.1.1 or 1408.11.1.2. 
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1408.11.1.1 Fire separation distance of 5 feet or less. 
Where the fire separation distance is 5 feet (1524 mm) 
or less, the area of HPL shall not exceed 10 percent of 
the exterior wall surface. 


1408.11.1.2 Fire separation distance greater than 5 
feet. Where the fire separation distance is greater than 
5 feet (1524 mm), the area of exterior wall surface 
coverage using HPL shall not be limited. 


1408.12 Type V construction. HPL shall be permitted to be 
installed on buildings of Type V construction. 


1408.13 Foam plastic insulation. HPL systems containing 
foam plastic insulation shall comply with the requirements of 
Section 2603. 


1408.14 Labeling. HPL shall be labeled in accordance with 
Section 1703.5. 


SECTION 1409 
PLASTIC COMPOSITE DECKING 


1409.1 Plastic composite decking. Exterior deck boards, 
stair treads, handrails and guards constructed of plastic 
composites, including plastic lumber, shall comply with 
Section 2612. 
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CHAPTER 15 


ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 


SECTION 1501 
GENERAL 


1501.1 Scope. The provisions of this chapter shall govern the 
design, materials, construction and quality of roof assemblies, 
and rooftop structures. 


The following information regarding the installation of roof fall 
protection systems is not part of this code and is provided solely 
for the reader’s consideration: 


Integration of roof fall protection systems into the building design is 


not required by law. For information about worker fall protection 
systems, designers are encouraged to consult Oregon OSHA 
administrative rules for worker fall protection systems, located in 
OAR Chapter 437, Division 3, Subdivision М-1926.502, Fall 
Protection Systems Criteria and Practices. 


SECTION 1502 
ROOF DRAINAGE 


1502.1 General. Design and installation of roof drainage 
> | systems shall comply with this section. 


Е 1502.1.1 General requirements. Where required by the 
ы? municipality, a drainage system, which тау include 
gutters, drains or necessary associated piping, shall be 
installed. Roofs shall be sloped a minimum of 1 unit verti- 
cal in 48 units horizontal (2-percent slope) for drainage 
unless designed for water accumulation in accordance 
with Section 1611.2 and approved by the building official. 


1502.1.2 Roof drains. Unless roofs are sloped to drain 
over roof edges, roof drains shall be installed at each low 
point of the roof. Roof drains shall be sized and discharged 
in accordance with the Plumbing Code. 


1502.1.3 Overflow drains and scuppers. Where roof 
drains are required, overflow drains shall be installed in 
accordance with the Plumbing Code. 

1502.1.4 Concealed piping. Roof drains and overflow 
drains, where concealed within the construction of the 
building, shall be installed in accordance with the P/umb- 
ing Code. 

1502.1.5 Over public property. Roof drainage water 
from a building shall not be permitted to flow over public 
property. 

Exception: Group R-3 and Group U occupancies. 


SECTION 1503 
WEATHER PROTECTION 


( ) 1503.1 General. Roof decks shall be covered with approved 
roof coverings secured to the building or structure in accor- 
dance with the provisions of this chapter. Roof coverings 
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shall be designed in accordance with this code, and installed 
in accordance with this code and the manufacturer’s 
approved instructions. 


1503.2 Flashing. Flashing shall be installed in such a manner 
so as to prevent water from entering the wall and roof through 
joints in copings, through moisture-permeable materials and 
at intersections with parapet walls and other penetrations 
through the roof plane. 


1503.2.1 Locations, Flashing shall be installed at wall and 
roof intersections, at gutters, wherever there is a change in 
roof slope or direction and around roof openings. Where 
flashing is of metal, the metal shall be corrosion resistant 
with a thickness of not less than 0.019 inch (0.483 mm) 
(No. 26 galvanized sheet). 


1503.3 Parapet walls. Parapet walls shall be coped ог 
covered in accordance with Sections 1503.3.1 and 1503.3.2. 
The top surface of the parapet wall shall provide positive 
drainage. 


1503.3.1 Fire-resistance-rated parapet walls. Parapet 
walls required by Section 705.11 shall be coped or 
covered with weatherproof materials of a width not less 
than the thickness of the parapet wall such that the fire- 
resistance rating of the wall is not decreased. 


1503.3.2 Other parapet walls. Parapet walls meeting one 
of the exceptions in Section 705.11 shall be coped or 
covered with weatherproof materials of a width not less 
than the thickness of the parapet wall. 


1503.4 Attic and rafter ventilation. Intake and exhaust 
vents shall be provided in accordance with Section 1202.2 
and the vent product manufacturer's installation instructions. 


1503.5 Crickets and saddles. A cricket or saddle shall be 
installed on the ridge side of any chimney or penetration 
greater than 30 inches (762 mm) wide as measured perpen- 
dicular to the slope. Cricket or saddle coverings shall be sheet 
metal or of the same material as the roof covering. 


Exception: Unit skylights installed in accordance with 
Section 2405.5 and flashed in accordance with the manu- 
facturer's instructions shall be permitted to be installed 
without a cricket or saddle. 


SECTION 1504 
PERFORMANCE REQUIREMENTS 


1504.1 Wind resistance of roofs. Roof decks and roof cover- 
ings shall be designed for wind /oads in accordance with 
Chapter 16 and Sections 1504.2, 1504.3, 1504.4 and 1504.5 


1504.2 Wind resistance of asphalt shingles. Asphalt shin- 
gles shall be tested in accordance with ASTM D7158. 
Asphalt shingles shall meet the classification requirements of 
Table 1504.2 for the appropriate maximum basic wind speed. 
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Asphalt shingle packaging shall bear a label to indicate 
compliance with ASTM D7158 and the required classifica- 
tion in Table 1504.2. 


Exception: Asphalt shingles not included in the scope of 
ASTM D7158 shall be tested and labeled in accordance 
with ASTM D3161. Asphalt shingle packaging shall bear 
a label to indicate compliance with ASTM D3161 and the 
required classification in Table 1504.2. 


1504.3 Wind resistance of clay and concrete tile. Wind 
loads on clay and concrete tile roof coverings shall be in 
accordance with Section 1609.5. 


1504.3.1 Testing. Testing of concrete and clay roof tiles 
shall be in accordance with Sections 1504.3.1.1, 
1504.3.1.2 and 1504,3.1.3. 


1504.3.1.1 Overturning resistance. Concrete and clay 
roof tiles shall be tested to determine their resistance to 
overturning due to wind in accordance with Chapter 15 
and either SBCCI SSTD 11 or ASTM C1568. 


1504.3.1.2 Wind tunnel testing. Where concrete and 
clay roof tiles do not satisfy the limitations in Chapter 
16 for rigid tile, a wind tunnel test shall be used to 
determine the wind characteristics of the concrete or 
clay tile roof covering in accordance with Chapter 15 
and either SBCCI SSTD 11 or ASTM C1569. 


1504.3.1.3 Air permeability testing. The lift coeffi- 
cient for concrete and clay tile shall be 0.2 or shall be 
determined in accordance with SBCCI SSTD 11 or 
ASTM C1570. 


1504.4 Wind resistance of nonballasted roofs. Roof cover- 
ings installed on roofs in accordance with Section 1507 that 
are mechanically attached or adhered to the roof deck shall be 
designed to resist the design wind /oad pressures for compo- 
nents and cladding in accordance with Section 1609.5.2. The 
wind /oad on the roof covering shall be permitted to be deter- 
mined using allowable stress design. 


1504.4.1 Other roof systems. Built-up, modified bitu- 
men, fully adhered or mechanically attached single-ply 
roof systems, metal panel roof systems applied to a solid 
or closely fitted deck and other types of membrane roof 


coverings shall be tested in accordance with FM 4474, UL 
580 or UL 1897. 


1504.4.2 Structural metal panel roof systems. Where 
the metal roof panel functions as the roof deck and roof 
covering and it provides both weather protection and 
support for /oads, the structural metal panel roof system 
shall comply with this section. Structural standing-seam 
metal panel roof systems shall be tested in accordance 
with ASTM E1592 or FM 4474. Structural through- 
fastened metal panel roof systems shall be tested in accor- 
dance with ASTM E1592, FM 4474 or UL 580. 


Exceptions: 


1. Metal roofs constructed of cold-formed steel 
shall be permitted to be designed and tested in 
accordance with the applicable referenced struc- 
tural design standard in Section 2210.1. 


2. Metal roofs constructed of aluminum shall be 
permitted to be designed and tested in accordance 
with the applicable referenced structural design 
standard in Section 2002.1. 


1504.4.3 Metal roof shingles. Metal roof shingles applied 
to a solid or closely fitted deck shall be tested in accor- 
dance with ASTM D3161, FM 4474, UL 580 or UL 1897. 
Metal roof shingles tested in accordance with ASTM 
D3161 shall meet the classification requirements of Table 
1504.2 for the appropriate maximum basic wind speed and 
the metal shingle packaging shall bear a label to indicate 
compliance with ASTM D3161 and the required classifi- 
cation in Table 1504.2. 


1504.5 Ballasted low-slope single-ply roof systems. 
Ballasted low-slope (roof slope < 2:12) single-ply roof 
system coverings installed in accordance with Section 
1507.12 shall be designed in accordance with ANSI/SPRI 
КР-4. 


1504.6 Edge systems for low-slope roofs. Metal edge 
systems, except gutters and counterflashing, installed on 
built-up, modified bitumen and single-ply roof systems 
having a slope less than 2 units vertical in 12 units horizontal 
(2:12) shall be designed and installed for wind /oads in accor- 
dance with Chapter 16 and tested for resistance in accordance 


TABLE 1504.2 
CLASSIFICATION OF STEEP SLOPE ROOF SHINGLES TESTED IN ACCORDANCE WITH ASTM D31610R D7158 


For SI: 1 foot = 304.8 mm; 1 mph = 0.447 m/s. 
a, The standard calculations contained in ASTM D7158 assume Exposure Category B or C and building height of 60 feet or less, Additional calculations are 
required for conditions outside of these assumptions. 
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with Test Methods RE-1, RE-2 and RE-3 of ANSI/SPRI ES- 
1, except basic design wind speed, V, shall be determined 
from Table 1609.3 as applicable. 


1504.6.1 Gutter securement for low-slope roofs. Gutters 
that are used to secure the perimeter edge of the roof 
membrane on low-slope (less than 2:12 slope) built-up, 
modified bitumen, and single-ply roofs, shall be designed, 
constructed and installed to resist wind loads in accordance 
with Section 1609 and shall be tested in accordance with 
Test Methods G-1 and G-2 of SPRI GT-1. 


1504.7 Physical properties. Roof coverings installed on low- 
slope roofs (roof slope « 2:12) in accordance with Section 
1507 shall demonstrate physical integrity over the working 
life of the roof based on 2,000 hours of exposure to acceler- 
ated weathering tests conducted in accordance with ASTM 
G152, ASTM С154 ог ASTM (155. Those roof coverings 
that are subject to cyclical flexural response due to wind 
loads shall not demonstrate any significant loss of tensile 
strength for unreinforced membranes or breaking strength for 
reinforced membranes when tested as herein required. 


1504.8 Impact resistance. Roof coverings installed on low- 
slope roofs (roof slope « 2:12) in accordance with Section 
1507 shall resist impact damage based on the results of tests 
conducted in accordance with ASTM D3746, ASTM D4272 
or the “Resistance to Foot Traffic Test" in FM 4470. 


1504.9 Wind resistance of aggregate-surfaced roofs. Para- 
pets shall be provided for aggregate surfaced roofs and shall 
comply with Table 1504.9. 
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SECTION 1505 
FIRE CLASSIFICATION 


1505.1 General. Roof assemblies shall be divided into the 
classes defined in this section. Class A, B and C roof assem- 
blies and roof coverings required to be listed by this section 
shall be tested in accordance with ASTM E108 or UL 790. In 
addition, fire-retardant-treated wood roof coverings shall be 
tested in accordance with ASTM D2898. The minimum roof 
coverings installed on buildings shall comply with Table 
1505.1 based on the type of construction of the building. 


Exception: Skylights and sloped glazing that comply with 
Chapter 24 or Section 2610. 


TABLE 1505.1 
MINIMUM ROOF COVERING 
CLASSIFICATION FOR TYPES OF CONSTRUCTION" 
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For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m’. 

а. Nonclassified roof coverings shall be permitted on buildings of Group R-3 
and Group U occupancies, where there is a minimum fire-separation 
distance of 6 feet measured from the leading edge of the roof. 

b. Buildings that are not more than two stories above grade plane and 
having not more than 6,000 square feet of projected roof area and where 
there is a minimum 10-foot fire-separation distance from the leading 
edge of the roof to a lot line on all sides of the building, except for street 
fronts or public ways, shall be permitted to have roofs of No. 1 cedar ог 
redwood shakes and No. 1 shingles constructed in accordance with 
Section 1505.7. 


TABLE 1504.9 
MINIMUM REQUIRED PARAPET HEIGHT (INCHES) FOR AGGREGATE SURFACED КООЕ$° ° ° 


WIND EXPOSURE AND BASIC DESIGN WIND SPEED (MPH) 


AGGREGATE 


SIZE Exposure B 


Exposure С“ 


RC NU eco I PR еа ваме нона Аал 
ПИСТИ ЕНЕН ЕЛ Е Е pepe pepe bebe bar 
Mia Mapa aran E Fol AEE Ee a a a 
рү IL RE RNC Ea ЕДИЛ EN о А ры 
i bos сау Ae A ТИ АМЕ ЕЕ О Е ЛТД 


Bette TARE: 


ЕЛЕЛЕДЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЗЕЛЕДЕН 


вот ря 

ПЕ СС С Е Е С a pep. 
ЕЕ |» [л [5 А ИСИ 
Қ a ЕНЕЛЕНЕНЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕДЕЛЕН 


(No. 6) 


EROE 22250 Д aR КА АК NEAN T а 
BLO ase ЕГІС ИЛИ 


ШЕЛИЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЗЕЛЕЛЕБЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


For SI: 1 inch = 25.4 mm; | foot = 304.8 mm; 1 mile per hour = 0.447 m/s. 
a. Interpolation shall be permitted for mean roof height and parapet height. 


b. Basic design wind speed, V, and wind exposure shall be determined in accordance with Section 1609. 
c, Where the minimum required parapet height is indicated to be 2 inches (51 mm), a gravel stop shall be permitted and shall extend not less than 2 inches (51 


mm) from the roof surface and not less than the height of the aggregate. 


d. For Exposure D, add 8 inches (203 mm) to the parapet height required for Exposure C and the parapet height shall not be less than 12 inches (305 mm). 
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1505.2 Class A roof assemblies. Class A roof assemblies are 
those that are effective against severe fire test exposure. Class 
A roof assemblies and roof coverings shall be listed and iden- 
tified as Class A by an approved testing agency. Class A roof 
assemblies shall be permitted for use in buildings or struc- 
tures of all types of construction. 


Exceptions: 


1. Class A roof assemblies include those with cover- 
ings of brick, masonry or an exposed concrete roof 
deck. 


2. Class A roof assemblies also include ferrous or cop- 
per shingles or sheets, metal sheets and shingles, 
clay or concrete roof tile or slate installed on non- 
combustible decks or ferrous, copper or metal sheets 
installed without a roof deck on noncombustible 
framing. 


3. Class A roof assemblies include minimum 16 ounce 
per square foot (0.0416 kg/m?) copper sheets 
installed over combustible decks. 


4. Class A roof assemblies include slate installed over 
ASTM D226, Type II underlayment over combusti- 
ble decks. 


1505.3 Class B roof assemblies. Class B roof assemblies are 
those that are effective against moderate fire-test exposure. 
Class B roof assemblies and roof coverings shall be listed and 
identified as Class B by an approved testing agency. 


1505.4 Class C roof assemblies. Class C roof assemblies are 
those that are effective against light fire-test exposure. Class C 
roof assemblies and roof coverings shall be listed and identi- 
fied as Class C by an approved testing agency. 


1505.5 Nonclassified roofing. Nonclassified roofing is 
approved material that is not /isted as a Class A, B or C roof 
covering. 


1505.6 Fire-retardant-treated wood shingles and shakes. 
Fire-retardant-treated wood shakes and shingles shall be 
treated by impregnation with chemicals by the full-cell 
vacuum-pressure process, in accordance with AWPA CI. 
Each bundle shall be marked to identify the manufactured 
unit and the manufacturer, and shall be /abeled to identify the 
classification of the material in accordance with the testing 
required in Section 1505.1, the treating company and the 
quality control agency. 


1505.7 Special purpose roofs. Special purpose wood shingle 
or wood shake roofing shall conform to the grading and 
application requirements of Section 1507.8 or 1507.9. In 
addition, an underlayment of */,-inch (15.9 mm) Type X 
water-resistant gypsum backing board or gypsum sheathing 
shall be placed under minimum nominal '/,-inch-thick (12.7 
mm) wood structural panel solid sheathing or l-inch (25 
mm) nominal spaced sheathing. 


1505.8 Building-integrated photovoltaic (BIPV) prod- 
ucts. B/PV products installed as the roof covering shall be 
tested, /isted and labeled for fire classification in accordance 
with Section 1505.1. 


1505.9 Rooftop mounted photovoltaic panel systems. 
Rooftop mounted photovoltaic panel systems shall have 


15-4 


noncombustible racking and mounting systems, or be tested, | | 


listed and identified with a fire classification in accordance 
with UL 2703. Listed systems shall be installed in accordance 
with the manufacturer's installation instructions and their list- 
ing. The fire classification shall comply with Table 1505.1 
based on the type of construction of the building. 


1505.10 Landscaped roofs. Landscaped roofs shall comply 
with Sections 1505.1 and 1507.15 and shall be installed in 
accordance with ANSI/SPRI VF-1. 


SECTION 1506 
MATERIALS 


1506.1 Scope. The requirements set forth in this section shall 
apply to the application of roof-covering materials specified 
herein. Roof coverings shall be applied in accordance with 
this chapter and the roof covering listing as required by 
Section 1505. Installation of roof coverings shall comply with 
the applicable provisions of Section 1507. 


1506.2 Material specifications and physical characteris- 
tics. Roof-covering materials shall conform to the applicable 
standards listed in this chapter. 


1506.3 Product identification. Roof-covering materials 
shall be delivered in packages bearing the manufacturer's 
identifying marks and approved testing agency labels 
required in accordance with Section 1505. Bulk shipments of 
materials shall be accompanied with the same information 
issued in the form of a certificate or on a bill of lading by the 
manufacturer. 


SECTION 1507 
REQUIREMENTS FOR ROOF COVERINGS 


1507.1 Scope. Roof coverings shall be applied in accordance 
with the applicable provisions of this section and the manu- 
facturer's installation instructions. 


1507.1.1 Underlayment. Underlayment for asphalt shin- 
gles, clay and concrete tile, metal roof shingles, mineral- 
surfaced roll roofing, slate and slate-type shingles, wood 
shingles, wood shakes, metal roof panels and photovoltaic 
shingles shall conform to the applicable standards listed in 
this chapter. Underlayment materials required to comply 
with ASTM D226, D1970, D4869 and D6757 shall bear a 
label indicating compliance with the standard designation 
and, if applicable, type classification indicated in Table 
1507.1.1(1). Underlayment shall be applied in accordance 
with Table 1507.1.1(2). Underlayment shall be attached in 
accordance with Table 1507.1.1(3). 


Exceptions: 


1. As an alternative, a minimum 4-inch-wide (102 
mm) strip of self-adhering polymer modified 
bitumen membrane complying with ASTM 
D1970 and installed in accordance with the man- 
ufacturer's installation instructions for the deck 
material shall be applied over all joints in the roof 
decking. An approved underlayment for the 
applicable roof covering for design wind speeds 
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less than 120 mph (54 m/s) shall be applied over 
the 4-inch-wide (102 mm) membrane strips. 


2. As an alternative, two layers of underlayment 
complying with ASTM D226 Type II or ASTM 
D4869 Type IV shall be permitted to be installed 
as follows: Apply a 19-inch (483 mm) strip of 
underlayment parallel with the eave. Starting at 
the eave, apply 36-inch-wide (914 mm) strips of 
underlayment felt, overlapping successive sheets 
19 inches (483 mm). The underlayment shall be 
attached with corrosion-resistant fasteners in a 
grid pattern of 12 inches (305 mm) between side 
laps with a 6-inch (152 mm) spacing at side and 
end laps. End laps shall be 4 inches (102 mm) 
and shall be offset by 6 feet (1829 mm). Under- 
layment shall be attached using metal or plastic 
cap nails with a nominal cap diameter of not less 
than 1 inch (25.4 mm). Metal caps shall have a 
thickness of not less than 32-gage sheet metal. 
Power-driven metal caps shall have a thickness of 
not less than 0.010 inch (0.254 mm). Thickness 
of the outside edge of plastic caps shall be not 
less than 0.035 inch (0.89 mm), The cap nail 
shank shall be not less than 0.083 inch (2.1 mm) 
for ring shank cap nails and 0.091 inch (2.3 mm) 
for smooth shank cap nails. The cap nail shank 
shall have a length sufficient to penetrate through 
the roof sheathing or not less than */, inch (19.1 
mm) into the roof sheathing. 


3. Structural metal panels that do not require a sub- 
strate or underlayment. 
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1507.1.2 Ice barriers. In areas where there has been a 
history of ice forming along the eaves causing a backup of 
water, an ice barrier shall be installed for asphalt shingles, 
metal roof shingles, mineral-surfaced roll roofing, slate 
and slate-type shingles, wood shingles, and wood shakes. 
The ice barrier shall consist of not less than two layers of 
underlayment cemented together, or a self-adhering poly- 
mer modified bitumen sheet shall be used in place of 
normal underlayment and extend from the lowest edges of 
all roof surfaces to a point not less than 24 inches (610 
mm) inside the exterior wall line of the building. 


Exception: Detached accessory structures that do not 
contain conditioned floor area. 


1507.2 Asphalt shingles. The installation of asphalt shingles 
shall comply with the provisions of this section. 


1507.2.1 Deck requirements. Asphalt shingles shall be 
fastened to solidly sheathed decks. 


1507.2.2 Slope. Asphalt shingles shall only be used on 
roof slopes of 2 units vertical in 12 units horizontal (17- 
percent slope) or greater. For roof slopes from 2 units 
vertical in 12 units horizontal (17-percent slope) up to 4 
units vertical in 12 units horizontal (33-percent slope), 
double underlayment application is required in accordance 
with Section 1507.1.1. 


1507.2.3 Underlayment. Underlayment shall comply 
with Section 1507.1.1. 


1507.2.4 Asphalt shingles. Asphalt shingles shall comply 
with ASTM D3462. 


ROOF COVERING SECTION 


Asphalt shingles 1507.2 
1507.3 


Metal roof panels 1507.4 
Metal roof shingles 1507.5 
Mineral-surfaced roll roofing 1507.6 


Clay and concrete tiles 


Photovoltaic shingles 1507.16 
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TABLE 1507.1.1(1) 
UNDERLAYMENT TYPES 


MAXIMUM BASIC DESIGN 
WIND SPEED, V < 140 MPH 


ASTM D226 Type I or Il ASTM D226 Type П 
ASTM D4869 Type I, II, Ш or IV ASTM D4869 Type IV 
ASTM D6757 ASTM D6757 


ASTM D226 Type II ASTM D226 Type II 
ASTM D2626 Type I ASTM D2626 Type I 
ASTM D6380 Class M ASTM D6380 Class M 
mineral surfaced roll roofing mineral surfaced roll roofing 
ou а ASTM D226 Type II 
Manufacturer’s instructions ASTM D4869 Type IV 
ASTM D226 Type I or II ASTM D226 Type II 
ASTM D4869 Type I, II, Ш or IV ASTM D4869 Type IV 
ASTM D226 Type I or II ASTM D226 Type II 
ASTM D4869 Type I, II, Ш or IV ASTM D4869 Type IV 


| ASTM D226 Type Il ASTM D226 Type Il 

Slate овие -€— ASTM D4869 Type III or IV ASTM D4869 Type IV 
À ASTM D226 Type I or II ASTM D226 Type II 

nee Sie: ASTM D4869 Type I, II, Ш or IV ASTM D4869 Type IV 
ASTM D226 Type I or II ASTM D226 Type П 

тонон nye ASTM D4869 Type І, II, Ш or IV ASTM D4869 Type IV 


ASTM D226 Type I or II ASTM D226 Type II 
ASTM D4869 Type I, II, Ш or ТУ ASTM D4869 Type IV 
ASTM D6757 ASTM D6757 


MAXIMUM BASIC DESIGN 
WIND SPEED, V 2 140 MPH 
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TABLE 1507.1.1(2) 
UNDERLAYMENT APPLICATION 


MAXIMUM BASIC DESIGN 
ROOF COVERING | SECTION MAXIMUM BASIC DESIGN WIND SPEED, V « 140 MPH WIND SPEED, V 2 140 MPH 


For roof slopes from 2 units vertical in 12 units horizontal (2:12), up 
to 4 units vertical in 12 units horizontal (4:12), underlayment shall be 
two layers applied as follows: Apply a 19-inch strip of underlayment 
felt parallel to and starting at the eaves. Starting at the eave, apply 36- 
inch-wide sheets of underlayment, overlapping successive sheets 19 
inches. End laps shall be 4 inches and shall be offset by 6 feet. Distor- 
tions in the underlayment shall not interfere with the ability of the 
shingles to seal. 

For roof slopes of 4 units vertical in 12 units horizontal (4:12) or 
greater, underlayment shall be one layer applied as follows: Underlay- 
ment shall be applied shingle fashion, parallel to and starting from the 
eave and lapped 2 inches, Distortions in the underlayment shall not 
interfere with the ability of the shingles to seal. End laps shall be 4 
inches and shall be offset by 6 feet. 


Same as Maximum Basic Design Wind 
Speed, У < 140 mph except all laps 
shall be not less than 4 inches 


Asphalt shingles 


For roof slopes from 2'/, units vertical in 12 units horizontal (2'/,:12), 
up to 4 units vertical in 12 units horizontal (4:12), underlayment shall 
be not fewer than two layers applied as follows: Starting at the eave, a 
19-inch strip of underlayment shall be applied parallel with the eave. 
Starting at the eave, a 36-inch-wide strip of underlayment felt shall be 
applied, overlapping successive sheets 19 inches. End laps shall be 4 
inches and shall be offset by 6 feet. 

For roof slopes of 4 units vertical in 12 units horizontal (4:12) or 
greater, underlayment shall be one layer applied as follows: Underlay- 
ment shall be applied shingle fashion, parallel to and starting from the 
eave and lapped 2 inches. End laps shall be 4 inches and shall be off- 
set by 6 feet. 


Same as Maximum Basic Design Wind 
Speed, У < 140 mph except all laps 
shall be not less than 4 inches 


Clay and concrete 
tile 


Metal roof panels |1507.4 


Metal roof shin- 
Mineral-surfaced 

roll roofing 13076 
Slate shingles 1507.7 
Wood shingles 1507.8 


3 


Photovoltaic shin- 
gles 


For roof slopes from 2 units vertical in 
12 units horizontal (2:12), up to 4 units 
vertical in 12 units horizontal (4:12), 
underlayment shall be two layers 
applied as follows: Apply a 19-inch 
strip of underlayment felt parallel to 
and starting at the eaves. Starting at the 
eave, apply 36-inch-wide sheets of 
underlayment, overlapping successive 
sheets 19 inches. End laps shall be 4 
inches and shall be offset by 6 feet. 
For roof slopes of 4 units vertical in 12 
units horizontal (4:12) or greater, 
underlayment shall be one layer 
applied as follows: Underlayment shall 
be applied shingle fashion, parallel to 
and starting from the eave and lapped 4 
inches. End laps shall be 4 inches and 
shall be offset by 6 feet. 


Apply in accordance with the manufacturer's installation instructions 


For roof slopes from 3 units vertical in 12 units horizontal (3:12), up 
to 4 units vertical in 12 units horizontal (4:12), underlayment shall be 
two layers applied as follows: Apply a 19-inch strip of underlayment 
felt parallel to and starting at the eaves. Starting at the eave, apply 36- 
inch-wide sheets of underlayment, overlapping successive sheets 19 
inches. End laps shall be 4 inches and shall be offset by 6 feet. Distor- 
tions in the underlayment shall not interfere with the ability of the 
shingles to seal. 

For roof slopes of 4 units vertical in 12 units horizontal (4:12) or 
greater, underlayment shall be one layer applied as follows: Underlay- 
ment shall be applied shingle fashion, parallel to and starting from the 
eave and lapped 2 inches. Distortions in the underlayment shall not 
interfere with the ability of the shingles to seal. End laps shall be 4 
inches and shall be offset by 6 feet. 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm; 1 mile per hour = 0.447 m/s. 


Same as Maximum Basic Design Wind 
Speed, V « 140 mph except all laps 
shall be not less than 4 inches 


1507.16 
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TABLE 1507.1.1(3) 
UNDERLAYMENT ATTACHMENT 


MAXIMUM BASIC 
ROOF COVERING SECTION ро rate л 


Asphalt shingles 1507.2 
Clay and concrete tile 1507.3 


Fastened sufficiently 
to hold in place 


Photovoltaic shingles 1507.16 


Metal roof panels 1507.4 
Metal roof shingles 1507.5 
Mineral-surfaced roll roofing 1507.6 
Slate shingles 1507.7 
Wood shingles 1507.8 


Wood shakes 1507.9 


For SI: 1 inch = 25.4 mm; 1 mile per hour = 0.447 m/s. 


Manufacturer’s 
installation instruc- 
tions 


1507.2.5 Fasteners. Fasteners for asphalt shingles shall be 
galvanized, stainless steel, aluminum or copper roofing 
nails, minimum 12-gage [0.105 inch (2.67 mm)] shank 
with a minimum */,-inch-diameter (9.5 mm) head, of a 
length to penetrate through the roofing materials and not 
less than ?/, inch (19.1 mm) into the roof sheathing. Where 
the roof sheathing is less than ?/, inch (19.1 mm) thick, the 
nails shall penetrate through the sheathing. Fasteners shall 
comply with ASTM F1667. 


1507.2.6 Attachment. Asphalt shingles shall have the mini- 
mum number of fasteners required by the manufacturer, but 
not less than four fasteners per strip shingle or two fasteners 
per individual shingle. Where the roof slope exceeds 21 
units vertical in 12 units horizontal (21:12), shingles shall 
be installed as required by the manufacturer. 


1507.2.7 Ice barrier. Where required, ice barriers shall 
comply with Section 1507.1.2. 


1507.2.8 Flashings. Flashing for asphalt shingles shall 
comply with this section. Flashing shall be applied in 
accordance with this section and the asphalt shingle manu- 
facturer's printed instructions. 


1507.2.8.1 Base and cap flashing. Base and cap flash- 
ing shall be installed in accordance with the 
manufacturer's instructions. Base flashing shall be of 
either corrosion-resistant metal of minimum nominal 
0.019-inch (0.483 mm) thickness or mineral-surfaced 
roll roofing weighing not less than 77 pounds per 100 
square feet (3.76 kg/m’). Cap flashing shall be corro- 
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MAXIMUM BASIC DESIGN WIND SPEED, V > 140 MPH 


The underlayment shall be attached with corrosion-resistant fasteners in a 
grid pattern of 12 inches between side laps with a 6-inch spacing at side 
and end laps. Underlayment shall be attached using metal or plastic cap 
nails or cap staples with a nominal cap diameter of not less than 1 inch. 
Metal caps shall have a thickness of not less than 32-gage (0.0134 inch) 
sheet metal. Power-driven metal caps shall have a minimum thickness of 
0.010 inch. Minimum thickness of the outside edge of plastic caps shall 
be 0.035 inch. The cap nail shank shall be not less than 0.083 inch for 
ring shank cap nails and 0.091 inch for smooth shank cap nails. Staples 
shall be not less than 21 gage (0.032 inch). The cap nail shank and cap 
staple legs shall have a length sufficient to penetrate through the roof 
sheathing or not less than /, inch into the roof sheathing. 


The underlayment shall be attached with corrosion-resistant fasteners 
in a grid pattern of 12 inches between side laps with a 6-inch spacing at 
side and end laps. Underlayment shall be attached using metal or plastic 
cap nails or cap staples with a nominal cap diameter of not less than 1 
inch. Metal caps shall have a thickness of not less than 32-gage sheet 
metal. Power-driven metal caps shall have a minimum thickness of 
0.010 inch. Minimum thickness of the outside edge of plastic caps shall 
be 0.035 inch. The cap nail shank shall be not less than 0.083 inch for 
ring shank cap nails and 0.091 inch for smooth shank cap nails. Staples 
shall be not less than 21 gage. The cap nail shank and cap staple legs 
shall have a length sufficient to penetrate through the roof sheathing or 
not less than */, inch into the roof sheathing. 


sion-resistant metal of minimum nominal 0.019-inch 
(0.483 mm) thickness. 


1507.2.8.2 Valleys. Valley linings shall be installed in 
accordance with the manufacturer's instructions before 
applying shingles. Valley linings of the following types 
shall be permitted: 


1. For open valleys (valley lining exposed) lined 
with metal, the valley lining shall be not less than 
24 inches (610 mm) wide and of any of the corro- 
sion-resistant metals in Table 1507.2.8.2. 


2. For open valleys, valley lining of two plies of 
mineral-surfaced roll roofing complying with 
ASTM D3909 or ASTM D6380 shall be permit- 
ted. The bottom layer shall be 18 inches (457 
mm) and the top layer not less than 36 inches 
(914 mm) wide. 


3. For closed valleys (valleys covered with shin- 
gles), valley lining of one ply of smooth roll roof- 
ing complying with ASTM 06380, and not less 
than 36 inches (914 mm) wide or types as 
described in Item 1 or 2 above shall be permitted. 
Self-adhering polymer modified bitumen under- 
layment bearing a label indicating compliance 
with ASTM D1970 shall be permitted in lieu of 
the lining material. 


1507.2.8.3 Drip edge. A drip edge shall be provided at 
eaves and rake edges of shingle roofs. Adjacent 
segments of the drip edge shall be lapped not less than 
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2 inches (51 mm). The vertical leg of drip edges shall 
be not less than 1'/, inches (38 mm) in width and shall 
extend not less than '/, inch (6.4 mm) below sheathing. 
The drip edge shall extend back on the roof not less 
than 2 inches (51 mm). Underlayment shall be installed 
over drip edges along eaves. Drip edges shall be 
installed over underlayment along rake edges. Drip 
edges shall be mechanically fastened at intervals not 
greater than 12 inches (305 mm) on center. 


1507.3 Clay and concrete tile. The installation of clay and 
concrete tile shall comply with the provisions of this section. 


1507.3.1 Deck requirements. Concrete and clay tile shall 
be installed only over solid sheathing. 


Exception: Spaced lumber sheathing shall be permitted 
in Seismic Design Categories A, B and C. 


1507.3.2 Deck slope. Clay and concrete roof tile shall be 
installed on roof slopes of 2'/, units vertical in 12 units 
horizontal (21-percent slope) or greater. For roof slopes 
from 2'/, units vertical in 12 units horizontal (21-percent 
slope) to 4 units vertical in 12 units horizontal (33-percent 
slope), double underlayment application is required in 
accordance with Section 1507.1.1. 


1507.3.3 Underlayment. Unless otherwise noted, 
required underlayment shall conform to: ASTM D226, 
Type П; ASTM D2626 or ASTM D6380, Class М 
mineral-surfaced roll roofing. 


1507.3.4 Clay tile. Clay roof tile shall comply with ASTM 
C1167. 


1507.3.5 Concrete tile. Concrete roof tile shall comply 
with ASTM C1492. 


1507.3.6 Fasteners. Tile fasteners shall be corrosion resis- 
tant and not less than 11-gage, [0.120 inch (3 mm)], */,,- 
inch (8.0 mm) head, and of sufficient length to penetrate 
the deck not less than */, inch (19.1 mm) or through the 
thickness of the deck, whichever is less. Attaching wire for 
clay or concrete tile shall not be smaller than 0.083 inch 


(2.1 mm). Perimeter fastening areas include three tile 
courses but not less than 36 inches (914 mm) from either 
side of hips or ridges and edges of eaves and gable rakes, 


1507.3.7 Attachment. Clay and concrete roof tiles shall 
be fastened in accordance with Table 1507.3.7. 


1507.3.8 Application. Tile shall be applied according to 
the manufacturer’s installation instructions, based on the 
following: 


1. Climatic conditions. 

2. Roof slope. 

3. Underlayment system. 

4. Type of tile being installed. 


1507.3.9 Flashing. At the juncture of the roof vertical 
surfaces, flashing and counterflashing shall be provided in 
accordance with the manufacturer’s installation instruc- 
tions, and where of metal, shall be not less than 0.019-inch 
(0.48 mm) (№. 26 galvanized sheet gage) corrosion-resis- 
tant metal. The valley flashing shall extend not less than 
11 inches (279 mm) from the centerline each way and 
have a splash diverter rib not less than 1 inch (25 mm) 
high at the flow line formed as part of the flashing. 
Sections of flashing shall have an end lap of not less than 4 
inches (102 mm). For roof slopes of three units vertical in 
12 units horizontal (25-percent slope) and over, the valley 
flashing shall have а 36-inch-wide (914 mm) underlay- 
ment of either one layer of Type І underlayment running 
the full length of the valley, or a self-adhering polymer- 
modified bitumen sheet bearing a label indicating compli- 
ance with ASTM 01970, in addition to other required 
underlayment. In areas where the average daily tempera- 
ture in January is 25°F (-4°C) or less or where there is a 
possibility of ice forming along the eaves causing a 
backup of water, the metal valley flashing underlayment 
shall be solid cemented to the roofing underlayment for 
slopes under seven units vertical in 12 units horizontal 
(58-percent slope) or self-adhering polymer-modified 
bitumen sheet shall be installed. 


TABLE 1507.2.8.2 
VALLEY LINING MATERIAL 


[WWE | инн Галаван 
ТЕТ а | Tum — [M ERI C meom 
Eee | вы | [| ТТИ 
M A a lh iad oC TO 
саћа [оз | жағам; | — 

Wet to И 


0.027 in. 


For SI: 1 inch = 25.4 mm, 1 pound = 0.454 kg, 1 ounce = 28.35 р, 1 square foot = 0.0929 m°. 


20 pounds 


0.0162 in. mE ASTM B101, 12 oz. per square ft 
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TABLE 1507.3.7 
CLAY AND CONCRETE TILE АТТАСНМЕМТ >< 


GENERAL—CLAY OR CONCRETE ROOF TILE 


Maximum Allowable Stress 
Design Wind Speed, V,,/ Mean cee Roof slope < 3:12 Roof slope 3:12 and over 
(mph) 
5 


ГАНЕ 2 АМЕ Tee) One fastener per tile. Flat tile | Two fasteners per tile. Only one fastener on slopes of 7:12 and 
without vertical laps, two fas- | less for tiles with installed weight exceeding 7.5 Ibs./sq. ft. hav- 

du eve cs ЕС ЗЫ teners per tile, ing a width not more than 16 inches. 
The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with approved 

> 40-60 clips. Rake tiles shall be nailed with two nails. The nose of all ridge, hip and rake tiles shall be 

set in a bead of roofer's mastic. 

йо. — = 7 — Se 1-0. ~ The fastening system shall resist the wind forces in Section 1609.5,3. 

1207 „ёлун, К, ЕЕЕ The fastening system shall resist the wind forces in Section 1609.5.3. 

A 


a a | The fastening system shall resist the wind forces in Section 1609.5.3. 
Ес Ss >й ж The fastening system shall resist the wind forces in Section 1609.5.3. 


INTERLOCKING CLAY OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGS** 


130 
П 
(Installations оп spaced/solid sheathing with battens or spaced sheathing) 
Maximum Allowable Stress 
Design Wind Speed, Mean oe Roof slope < 5:12 Roof slope 5:12 < 12:12 Roof slope 12:12 and over 
Vasa (mph) 

5 One fastener required for 
20 

30 

П 


Fasteners аге not required. 
Tiles with installed weight 
less than 9 Ibs./sq. ft. require 
not fewer than one fastener 
per tile. 


8 One fastener per tile every other 
every tile. Tiles with installed 


asc row. Perimeter tiles require one 
NES zr urhe 
E set in a bead of roofer's mastic. 


fastener. Tiles with installed 
require not fewer than one fas- 
OBERE ақ The fastening system shall resist the wind forces in Section 1609.5.3. 


The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with approved 
clips. Rake tiles shall be nailed with two nails. The nose of all ridge, hip and rake tiles shall be 


weight less than 9 Ibs./sq. ft. 
tener per tile. 
бя The fastening system shall resist the wind forces in Section 1609.5.3. 


INTERLOCKING CLAY OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGS (installations on solid sheathing without battens) 
Maximum Allowable Stress | Mean roof height 
Wind Speed, V,,,/(mph) (feet) All roof slopes 
0-40 
The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with approved 
clips. Rake tiles shall be nailed with two nails, The nose of all ridge, hip and rake tiles shall be 
120 | 0-60 | The fastening system shall resist the wind forces in Section 1609.5.3. 
130 | 0-60 | The fastening system shall resist the wind forces in Section 1609.5,3. 
a. Minimum fastener size. Corrosion-resistant nails not less than No. 11 gage with */,,-inch head. Fasteners shall be long enough to penetrate into the sheathing 
У, inch or through the thickness of the sheathing, whichever is less. Attaching wire for clay and concrete tile shall not be smaller than 0.083 inch. 
. Horizontal battens. Battens shall be not less than 1 inch by 2 inches nominal. Provisions shall be made for drainage by a riser of not less than '/, inch at each 
nail or by 4-foot-long battens with not less than a '/,-inch separation between battens. Horizontal battens are required for slopes over 7:12. 


require not fewer than one fas- 
The fastening system shall resist the wind forces in Section 1609.5.3. 
| 06 | One fastener per tile. 
set in a bead of roofer’s mastic. 
The fastening system shall resist the wind forces in Section 1609.5.3. 
. Snow areas. Not fewer than two fasteners per tile are required or battens and one fastener. 
. Perimeter fastening areas include three tile courses but not less than 36 inches from either side of hips or ridges and edges of eaves and gable rakes. 


tener per tile. 

1 

1 
The fastening system shall resist the wind forces in Section 1609.5.3. 
OS ed n Y The fastening system shall resist the wind forces in Section 1609.5.3. 
For SI: 1 inch = 25.4 mm, | foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 4.882 kg/m’. 

. Roof slopes greater than 24:12. The nose of all tiles shall be securely fastened. 

V „a Shall be determined in accordance with Section 1609.3.1. 


aon 


— о 
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1507.4 Metal roof panels. The installation of metal roof 
panels shall comply with the provisions of this section. 


1507.4.1 Deck requirements. Metal roof panel roof 
coverings shall be applied to a solid or closely fitted deck, 
except where the roof covering is specifically designed to 
be applied to spaced supports. 


1507.4.2 Deck slope. Minimum slopes for metal roof 
panels shall comply with the following: 


1. The minimum slope for lapped, nonsoldered seam 
metal roof panels without applied lap sealant shall 
be three units vertical in 12 units horizontal (25-per- 
cent slope). 


2. The minimum slope for lapped, nonsoldered seam 
metal roof panels with applied lap sealant shall be 
one-half unit vertical in 12 units horizontal (4-per- 
cent slope). Lap sealants shall be applied in accor- 
dance with the approved manufacturer’s installation 
instructions. 


3. The minimum slope for standing-seam metal roof 
panel systems shall be one-quarter unit vertical in 12 
units horizontal (2-percent slope). 


1507.4.3 Material standards. Metal-sheet roof covering 
systems that incorporate supporting structural members 
shall be designed in accordance with Chapter 22. Metal- 
sheet roof coverings installed over structural decking shall 
comply with Table 1507.4.3(1). The materials used for 
metal-sheet roof coverings shall be naturally corrosion 
resistant or provided with corrosion resistance in accor- 
dance with the standards and minimum thicknesses shown 
in Table 1507.4.3(2). 


1507.4.4 Attachment. Metal roof panels shall be secured 
to the supports in accordance with the approved manufac- 
turer’s fasteners. In the absence of manufacturer 
recommendations, the following fasteners shall be used: 


1. Galvanized fasteners shall be used for steel roofs. 


2. Copper, brass, bronze, copper alloy or 300 series 
stainless-steel fasteners shall be used for copper 
roofs. 


3. Stainless-steel fasteners are acceptable for all types 
of metal roofs. 


4. Aluminum fasteners are acceptable for aluminum 
roofs attached to aluminum supports. 


1507.4.5 Underlayment and high wind. Underlayment 
shall comply with Section 1507.1.1. 


1507.5 Metal roof shingles. The installation of metal roof 

shingles shall comply with the provisions of this section. 
1507.5.1 Deck requirements. Metal roof shingles shall be 
applied to a solid or closely fitted deck, except where the 


roof covering is specifically designed to be applied to 
spaced sheathing. 


1507.5.2 Deck slope. Metal roof shingles shall not be 
installed on roof slopes below three units vertical in 12 
units horizontal (25-percent slope). 
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TABLE 1507.4.3(1) 
METAL ROOF COVERINGS 


ROOF 
ASTM B209, 0.024 inch minimum thickness 
Aluminum for roll-formed panels and 0.019 inch minimum 
thickness for press-formed shingles. 
Ananuna Bie УТ AT92 AZ 50 
alloy coated steel 


ASTM B370 minimum 16 oz./sq. ft. and 12 
07./34. ft. high yield copper for metal-sheet roof 
covering systems: 12 oz./sq. ft. for preformed 
metal shingle systems. 


16 oz./sq. ft. for metal-sheet roof-covering 
Copper systems; 12 о2./54. ft. for preformed metal 
shingle systems. 
Galvanized steel | ASTM A653 G90 zinc-coated.* 
Hard lead 2 lbs./sq. ft. 


Lead-coated cop- ASTM B101 
per 


Prepainted steel |АЅТМ A755 


Cold-rolled copper 


е 

Soft lead 3 Ibs./sq. ft. 
ASTM A240, 300 Series Alloys 
Bed 7 [ASIM А924 


0 Ibs. per double base box, 

палын. Тегпе coating of 4 р а uble base box, 
field painted where applicable in accordance 

coated stainless : Ж. ER : 
with manufacturer’s installation instructions. 


0.027 inch minimum thickness; 99.995% 
electrolytic high-grade zinc with alloy 
additives of copper (0.08% - 0.20%), titanium 
(0.07% - 0.12%) and aluminum (0.015%). 


For SI: 1 ounce per square foot = 0.305 kg/m’, 1 pound per square foot = 

4,882 kg/m’, 1 inch = 25.4 mm, | pound = 0.454 kg. 

а. For Group U buildings, the minimum coating thickness for ASTM A653 
galvanized steel roofing shall be G60. 


Zine 


TABLE 1507.4.3(2) 
MINIMUM CORROSION RESISTANCE 


55% Aluminum-zinc alloy coated steel 


a, Paint systems in accordance with ASTM А755 shall be applied over steel 
products with corrosion-resistant coatings complying with ASTM A463, 
ASTM A653, ASTM A792 or ASTM A875. 


1507.5.3 Underlayment. Underlayment shall comply 
with Section 1507.1.1. 


1507.5.4 Ice barrier. Where required, ice barriers shall 
comply with Section 1507.1.2. 


1507.5.5 Material standards. Metal roof shingle roof 
coverings shall comply with Table 1507.4.3(1). The mate- 
rials used for metal-roof shingle roof coverings shall be 
naturally corrosion resistant or provided with corrosion 


2022 OREGON STRUCTURAL SPECIALTY CODE 


A 


e 


resistance in accordance with the standards and minimum 
thicknesses specified in the standards listed in Table 
1507.4.3(2). 


1507.5.6 Attachment. Metal roof shingles shall be 
secured to the roof in accordance with the approved manu- 
facturer’s installation instructions. 


1507.5.7 Flashing. Roof valley flashing shall be of 
corrosion-resistant metal of the same material as the roof 
covering or shall comply with the standards in Table 
1507.4.3(1). The valley flashing shall extend not less 
than 8 inches (203 mm) from the centerline each way and 
shall have a splash diverter rib not less than 7/, inch (19.1 
mm) high at the flow line formed as part of the flashing. 
Sections of flashing shall have an end lap of not less than 
4 inches (102 mm). In areas where the average daily 
temperature in January is 25°F (-4°C) or less or where 
there is a possibility of ice forming along the eaves caus- 
ing a backup of water, the metal valley flashing shall 
have a 36-inch-wide (914 mm) underlayment directly 
under it consisting of either one layer of underlayment 
running the full length of the valley or a self-adhering 
polymer-modified bitumen sheet bearing a label indicat- 
ing compliance with ASTM D1970, in addition to 
underlayment required for metal roof shingles. The metal 
valley flashing underlayment shall be solidly cemented 
to the roofing underlayment for roof slopes under seven 
units vertical in 12 units horizontal (58-percent slope) or 
self-adhering polymer-modified bitumen sheet shall be 
installed. 


1507.6 Mineral-surfaced roll roofing. The installation of 
mineral-surfaced roll roofing shall comply with this section. 


1507.6.1 Deck requirements. Mineral-surfaced roll roof- 
ing shall be fastened to solidly sheathed roofs. 


1507.6.2 Deck slope. Mineral-surfaced roll roofing shall 
not be applied on roof slopes below one unit vertical in 12 
units horizontal (8-percent slope). 


1507.6.3 Underlayment. Underlayment shall comply 
with Section 1507.1.1. 


1507.6.4 Ice barrier. Where required, ice barriers shall 
comply with Section 1507.1.2. 


1507.6.5 Material standards. Mineral-surfaced roll roof- 
ing shall conform to ASTM D3909 or ASTM D6380. 


1507.7 Slate shingles. The installation of slate shingles shall 
comply with the provisions of this section. 


1507.7.1 Deck requirements. Slate shingles shall be 
fastened to solidly sheathed roofs. 


1507.7.2 Deck slope. Slate shingles shall only be used on 
slopes of four units vertical in 12 units horizontal (4:12) or 
greater. 


1507.7.3 Underlayment. Underlayment shall comply 
with Section 1507.1.1. 


1507.7.4 Ice barrier. Where required, ice barriers shall 
comply with Section 1507.1.2. 


1507.7.5 Material standards. Slate shingles shall comply 
with ASTM C406. 
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1507.7.6 Application. Minimum headlap for slate shin- 
gles shall be in accordance with Table 1507.7.6. Slate 
shingles shall be secured to the roof with two fasteners per 
slate. 


TABLE 1507.7.6 
SLATE SHINGLE HEADLAP 


For SI: 1 inch = 25.4 mm. 


1507.7.7 Flashing. Flashing and counterflashing shall 
be made with sheet metal. Valley flashing shall be not 
less than 15 inches (381 mm) wide. Valley and flashing 
metal shall be a minimum uncoated thickness of 
0.0179-inch (0.455 mm) zinc-coated G90, Chimneys, 
stucco or brick walls shall have not fewer than two plies 
of felt for a cap flashing consisting of a 4-inch-wide 
(102 mm) strip of felt set in plastic cement and extend- 
ing | inch (25 mm) above the first felt and a top coating 
of plastic cement. The felt shall extend over the base 
flashing 2 inches (51 mm). 


1507.8 Wood shingles. The installation of wood shingles 
shall comply with the provisions of this section and Table 
1507.8. 


1507.8.1 Deck requirements. Wood shingles shall be 
installed on solid or spaced sheathing. Where spaced 
sheathing is used, sheathing boards shall be not less than 
1-іпсһ by 4-inch (25 mm by 102 mm) nominal dimensions 
and shall be spaced on centers equal to the weather expo- 
sure to coincide with the placement of fasteners. 


1507.8.1.1 Solid sheathing required. Solid sheathing 
is required in areas where the average daily temperature 
in January is 25°F (-4°C) or less or where there is a 
possibility of ice forming along the eaves causing a 
backup of water. 


1507.8.2 Deck slope. Wood shingles shall be installed on 
slopes of not less than three units vertical in 12 units hori- 
zontal (25-percent slope). 


1507.8.3 Underlayment. Underlayment shall comply 
with Section 1507.1.1. 


1507.8.4 Ice barrier. Where required, ice barriers shall 
comply with Section 1507.1.2. 


1507.8.5 Material standards. Wood shingles shall be of 
naturally durable wood and comply with the requirements 
of Table 1507.8.5. 


TABLE 1507.8.5 
WOOD SHINGLE MATERIAL REQUIREMENTS 


APPLICABLE GRADING 
MATERIAL MINIMUM GRADES RULES 


Wood shingles of naturally 
durable wood 


CSSB = Cedar Shake and Shingle Bureau 
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TABLE 1507.8 


WOOD SHINGLE AND SHAKE INSTALLATION 


ROOF ITEM WOOD SHINGLES WOOD SHAKES 


1, Roof slope 
2. Deck requirement 


Shingles shall be applied to roofs with solid or spaced 
sheathing. Where spaced sheathing is used, sheathing 
boards shall be not less than 1” х 4” nominal dimen- 
sions and shall be spaced on centers equal to the 
weather exposure to coincide with the placement of 


Temperate climate 


Wood shingles shall be installed on slopes of not less | Wood shakes shall be installed on slopes of not less than 
than 3 units vertical in 12 units horizontal (3:12). 4 units vertical in 12 units horizontal (4:12), 


Shakes shall be applied to roofs with solid or spaced 
sheathing. Where spaced sheathing is used, sheathing 
boards shall be not less than 1” х 4” nominal dimensions 
and shall be spaced on centers equal to the weather 
exposure to coincide with the placement of fasteners. 
Where 1” х 4” spaced sheathing is installed at 10 inches, 


fasteners. boards must be installed between the sheathing boards. 


In areas where the average 
daily temperature in Janu- 
ary is 25°F or less or where 
there is a possibility of ice 
forming along the eaves 
causing a backup of water. 


3. Interlayment Interlayment shall comply with ASTM D226, Type 1. 


Solid sheathing is required. Solid sheathing is required. 


Underlayment shall comply with Section 1507.1.1. — |Underlayment shall comply with Section 1507.1.1. 
ШИОР Ти я 


Fasteners for wood shingles shall be hot-dipped galva- | Fasteners for wood shakes shall be hot-dipped galva- 

nized or Type 304 (Туре 316 for coastal areas) stain- |nized or Type 304 (Type 316 for coastal areas) with a 
Attachment less steel with a minimum penetration of 0.75 inch into | minimum penetration of 0.75 inch into the sheathing. 

the sheathing. For sheathing less than 0.5 inch thick, |For sheathing less than 0.5 inch thick, the fasteners shall 


the fasteners shall extend through the sheathing. extend through the sheathing. 


Two per shingle. Two per shake. 


Белі Weather exposures shall not exceed those set forth іп | Weather exposures shall not exceed those set forth in 
р Table 1507.8.7. Table 1507.9,8. 


Shakes shall be laid with a side lap of not less than 1.5 
inches between joints in adjacent courses, Spacing 
between shakes shall not be less than 0.375 inch or more 
than 0.625 inch for shakes and taper sawn shakes of nat- 
urally durable wood and shall be 0.25 to 0.375 inch for 
preservative-treated taper sawn shakes. 


Flashing In accordance with Section 1507.8.8. In accordance with Section 1507.9.9. 


For SI: 1 inch = 25.4 mm, °C = [(°F) - 32]/1.8. 


ed ts es es ol мн 


Shingles shall be laid with a side lap of not less than 
1.5 inches between joints in courses, and no two joints 
in any three adjacent courses shall be in direct align- 
ment. Spacing between shingles shall be 0.25 to 0.375 
inch. 


TABLE 1507.8.7 
WOOD SHINGLE WEATHER EXPOSURE AND ROOF SLOPE 


EXPOSURE (inches) 


1507.8.6 Attachment. Fasteners for wood shingles shall 
be corrosion resistant with a minimum penetration of 7, 
inch (19.1 mm) into the sheathing. For sheathing less than 


ROOFING LENGTH 

'/, inch (12.7 mm) in thickness, the fasteners shall extend (inches) EIE eran 
through the sheathing. Each shingle shall be attached with ем 
not fewer than two fasteners. No. 1 3.75 5 
1507.8.7 Application. Wood shingles shall be laid with a No, 2 3.5 4 
side lap not less than 1'/, inches (38 mm) between joints No. 3 3 3.5 
in adjacent courses, and not be in direct alignment in Shinel No. 1 4.25 5.5 
alternate courses. Spacing between shingles shall be У, to of алай No.2 4 45 
?/, inch (6.4 to 9.5 mm). Weather exposure for wood durable he - › 
shingles shall not exceed that set in Table 1507.8.7. No. 3 3.5 4 

№. 1 5.75 7.5 

24 No. 2 5.5 6.5 
No. 3 5 5.5 A 


For SI: 1 inch = 25.4 mm. 
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1507.8.8 Flashing. At the juncture of the roof and vertical 
surfaces, flashing and counterflashing shall be provided in 
accordance with the manufacturer’s installation instruc- 
tions, and where of metal, shall be not less than 0.019-inch 
(0.48 mm) (No. 26 galvanized sheet gage) corrosion-resis- 
tant metal. The valley flashing shall extend not less than 
11 inches (279 mm) from the centerline each way and 
have a splash diverter rib not less than 1 inch (25 mm) 
high at the flow line formed as part of the flashing. 
Sections of flashing shall have an end lap of not less than 4 
inches (102 mm). For roof slopes of three units vertical in 
12 units horizontal (25-percent slope) and over, the valley 
flashing shall have a 36-inch-wide (914 mm) underlay- 
ment of either one layer of Type I underlayment running 
the full length of the valley or a self-adhering polymer- 
modified bitumen sheet bearing a label indicating compli- 
ance with ASTM D1970, in addition to other required 
underlayment. In areas where the average daily tempera- 
ture in January is 25°F (-4°C) or less or where there is a 
possibility of ice forming along the eaves causing a 
backup of water, the metal valley flashing underlayment 
shall be solidly cemented to the roofing underlayment for 
slopes under seven units vertical in 12 units horizontal 
(58-percent slope) or self-adhering polymer-modified 
bitumen sheet shall be installed. 


1507.8.9 Label required. Each bundle of shingles shall be 
identified by a label of an approved grading or inspection 
bureau or agency. 


1507.9 Wood shakes. The installation of wood shakes shall 
comply with the provisions of this section and Table 1507.8. 


1507.9.1 Deck requirements. Wood shakes shall only be 
used on solid or spaced sheathing. Where spaced sheath- 
ing is used, sheathing boards shall be not less than 1-inch 
by 4-inch (25 mm by 102 mm) nominal dimensions and 
shall be spaced on centers equal to the weather exposure to 
coincide with the placement of fasteners. Where 1-inch by 
4-inch (25 mm by 102 mm) spaced sheathing is installed 
at 10 inches (254 mm) on center, additional 1-inch by 4- 
inch (25 mm by 102 mm) boards shall be installed 
between the sheathing boards. 


1507.9.1.1 Solid sheathing required. Solid sheathing 
is required in areas where the average daily temperature 
in January is 25°F (-4°C) or less or where there is a 
possibility of ice forming along the eaves causing a 
backup of water. 


1507.9.2 Deck slope. Wood shakes shall only be used on 
slopes of not less than 4 units vertical in 12 units horizon- 
tal (33-percent slope). 


1507.9.3 Underlayment. Underlayment shall comply 
with Section 1507.1.1. 


1507.9.4 Ice barrier. Where required, ice barriers shall 
comply with Section 1507.1.2. 


1507.9.5 Interlayment. /nterlayment shall comply with 
ASTM D226, Type I. 


1507.9,6 Material standards. Wood shakes shall comply 
with the requirements of Table 1507.9.6. 
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TABLE 1507.9.6 
WOOD SHAKE RAND rdi REQUIREMENTS 


APPLICABLE 
Wood shakes of naturally durable иссаи CSSB 
wood 
Taper sawn shakes of naturally dura- 1 ог2 CSSB 
ble wood 
Preservative-treated shakes and shin- CSSB 
gles of naturally durable wood 
Fire-retardant-treated shakes and 1 CSSB 
shingles of naturally durable wood 

lor2 TFS 

Requirement 4.6) 
CSSB = Cedar Shake and Shingle Bureau. 
TFS = Forest Products Laboratory of the Texas Forest Services. 
1507.9.7 Attachment. Fasteners for wood shakes shall be 
corrosion resistant with a minimum penetration of */, inch 
(19.1 mm) into the sheathing. For sheathing less than '/, 
inch (12.7 mm) in thickness, the fasteners shall extend 


through the sheathing. Each shake shall be attached with 
not fewer than two fasteners. 


1507.9.8 Application. Wood shakes shall be laid with a 
side lap not less than 1'/, inches (38 mm) between joints in 
adjacent courses. Spacing between shakes in the same 
course shall be */, to */, inch (9.5 to 15.9 mm) for shakes 
and taper sawn shakes of naturally durable wood and shall 
be '/, to ?/, inch (6.4 to 9.5 mm) for preservative taper 
sawn shakes. Weather exposure for wood shakes shall not 
exceed those set in Table 1507.9.8. 


Preservative-treated taper sawn 
shakes of Southern pine treated in 
accordance with AWPA UI (Com- 
modity Specification A, Special 


TABLE 1507.9.8 
WOOD SHAKE WEATHER EXPOSURE AND ROOF SLOPE 


EXPOSURE 
(inches) 
4:12 PITCH OR 
STEEPER 


Shakes of naturally 18 No. 1 7.5 
durable wood 24 No. 1 10° 

18 No, 1 253 
Preservative-treated 24 No. 1 10 
taper sawn shakes of 


ROOFING 
MATERIAL 


LENGTH 
(inches) 


Southern yellow pine 18 No. 2 5.5 
24 No. 2 7.5 
18 Мо. 1 V2 

Taper sawn shakes of 24 No. 1 10 

naturally durable 

wood 18 No. 2 5.5 
24 No. 2 7.5 

For SI: 1 inch = 25.4 mm. 


a. For 24-inch by 0.375-inch handsplit shakes, the maximum exposure is 7.5 
inches. 


1507.9.9 Flashing. At the juncture of the roof and verti- 
cal surfaces, flashing and counterflashing shall be 
provided in accordance with the manufacturer’s installa- 
tion instructions, and where of metal, shall be not less 
than 0.019-inch (0.48 mm) (No. 26 galvanized sheet 
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gage) corrosion-resistant metal. The valley flashing shall 
extend not less than 11 inches (279 mm) from the center- 
line each way and have a splash diverter rib not less than 
1 inch (25 mm) high at the flow line formed as part of the 
flashing. Sections of flashing shall have an end lap of not 
less than 4 inches (102 mm). For roof slopes of three 
units vertical in 12 units horizontal (25-percent slope) 
and over, the valley flashing shall have a 36-inch-wide 
(914 mm) underlayment of either one layer of Type I 
underlayment running the full length of the valley or a 
self-adhering polymer-modified bitumen sheet bearing a 
label indicating compliance with ASTM 11970, in addi- 
tion to other required underlayment. In areas where the 
average daily temperature in January is 25°F (-4°C) or 
less or where there is a possibility of ice forming along 
the eaves causing a backup of water, the metal valley 
flashing underlayment shall be solidly cemented to the 
roofing underlayment for slopes under seven units verti- 
cal in 12 units horizontal (58-percent slope) or self- 
adhering polymer-modified bitumen sheet shall be 
installed. 


1507.9.10 Label required. Each bundle of shakes shall be 
identified by a label of an approved grading or inspection 
bureau or agency. 


1507.10 Built-up roofs. The installation of built-up roofs 
shall comply with the provisions of this section. 


1507.10.1 Slope. Built-up roofs shall have a design slope 
of not less than '/, unit vertical in 12 units horizontal (2- 
percent slope) for drainage, except for coal-tar built-up 
roofs that shall have a design slope of not less than '/, unit 
vertical in 12 units horizontal (1-percent slope). 


1507.10.2 Material standards. Built-up roof covering 
materials shall comply with the standards in Table 
1507.10.2 or UL 55А. 


1507.11 Modified bitumen roofing. The installation of 
modified bitumen roofing shall comply with the provisions of 
this section. 


1507.11.1 Slope. Modified bitumen roofing shall have a 
design slope of not less than '/, unit vertical in 12 units 
horizontal (2-percent slope) for drainage. 


1507.11.2 Material standards. Modified bitumen roofing 
materials shall comply with ASTM D6162, ASTM D6163, 
ASTM D6164, ASTM D6222, ASTM D6223, ASTM 
D6298 or ASTM D6509. 


1507.11.2.1 Base sheet. A base sheet that complies 
with the requirements of Section 1507.11.2, ASTM 
D1970 or ASTM D4601 shall be permitted to be used 
with a modified bitumen cap sheet. 


| 1507.12 Single-ply roofing. The installation of single-ply 
roofing shall comply with the provisions of this section. 


1507.12.1 Slope. Single-ply membrane roofs shall have a 
design slope of not less than '/, unit vertical in 12 units 
horizontal (2-percent slope) for drainage. 


15-14 


TABLE 1507.10.2 
BUILT-UP ROOFING MATERIAL STANDARDS 


Asphalt cements used in roofing е-е са 


Asphalt-coated glass fiber base sheet ASTM D4601 


ASTM D1227; 
D2823; 22824; 
D4479 


Asphalt glass felt ASTM D2178 
Asphalt primer used in roofing ASTM D41 


Asphalt-saturated and asphalt-coated organic ASTM D2626 


felt base sheet 
Asphalt-saturated organic felt (perforated) 
25643 


ASTM D450; 
Type I or П 
Coal-tar primer used in roofing, dampproofing 


and waterproofing ASTM D43 


Glass mat, venting type ASTM D4897 
Mineral-surfaced inorganic cap sheet ASTM D3909 


ASTM D5665, 
D5726 
1507.12.2 Material standards. Single-ply roof coverings 


shall comply with the material standards in Table 
1507.12.2. 


Asphalt coatings used in roofing 


Coal-tar cements used in roofing 


Coal-tar pitch used in roofing 


Thermoplastic fabrics used in roofing 


TABLE 1507.12.2 
SINGLE-PLY ROOFING MATERIAL STANDARDS 


Chlorosulfonated polyethylene (CSPE) or 

polyisobutylene (PIB) PNTNEISOIS 
Ethylene propylene diene monomer (EPDM) ASTM D4637 
Ketone Ethylene Ester (KEE) ASTM D6754 


Polyvinyl Chloride (PVC) or (PVC/KEE) ASTM D4434 
Thermoplastic polyolefin (TPO) ASTM D6878 


1507.12.3 Ballasted low-slope roofs. Ballasted low-slope 
roofs (roof slope « 2:12) shall be installed in accordance 
with this section and Section 1504.5. Stone used as ballast 
shall comply with ASTM D448 or ASTM D7655. 


1507.13 Sprayed polyurethane foam roofing. The installa- 
tion of sprayed polyurethane foam roofing shall comply with 
the provisions of this section. 
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1507.13.1 Slope. Sprayed polyurethane foam roofs shall 
have a design slope of not less than У, unit vertical іп 12 
units horizontal (2-percent slope) for drainage. 


1507.13.2 Material standards. Spray-applied polyure- 
thane foam insulation shall comply with ASTM C1029 
Type Ш or IV or ASTM 07425. 


1507.13.3 Application. Foamed-in-place roof insulation 
shall be installed in accordance with the manufacturer’s 
instructions. А liquid-applied protective coating that 
complies with Table 1507.13.3 shall be applied not less 
than 2 hours nor more than 72 hours following the applica- 
tion of the foam. 


TABLE 1507.13.3 
PROTECTIVE COATING MATERIAL STANDARDS 


1507.13.4 Foam plastics. Foam plastic materials and 
installation shall comply with Chapter 26. 


1507.14 Liquid-applied roofing. The installation of liquid- 
applied roofing shall comply with the provisions of this 
section. 


1507.14.1 Slope. Liquid-applied roofing shall have a 
design slope of not less than '/, unit vertical in 12 units 
horizontal (2-percent slope). 


1507.14.2 Material standards. Liquid-applied roofing 
shall comply with ASTM C836, ASTM C957 or ASTM 
D3468. 


1507.15 Vegetative roofs and landscaped roofs. Vegetative 
roofs and landscaped roofs shall comply with the require- 


>| | ments of this chapter and Section 1607.14.2.2. 


1507.15.1 Structural fire resistance. The structural 
frame and roof construction supporting the load imposed 
on the roof by the vegetative roof or landscaped roofs shall 
comply with the requirements of Table 601. 


1507.16.2 Landscaped roof size. Landscaped roof areas 
shall not exceed 15,625 square feet (1452 m?) in size for 
any single area with a maximum dimension of 125 feet (38 
m) in length or width. A minimum 6-foot-wide (1829 m) 
clearance consisting of a /isted Class A roof assembly 
tested in accordance with ASTM E108 or UL 790 shall be 
provided between adjacent landscaped roof areas. 


1507.16.3 Rooftop structure and equipment clearance. 
For all vegetative roofs abutting combustible vertical 
surfaces, a Class A-rated roof system complying with 
ASTM E108 or UL 790 shall be achieved for a minimum 
6-foot-wide (1829 mm) continuous border placed around 
rooftop structures and all rooftop equipment, including but 
not limited to mechanical and machine rooms, penthouses, 
skylights, roof vents, solar panels, antenna supports and 
building service equipment. 
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1507.16 Photovoltaic shingles. The installation of photovol- 
taic shingles shall comply with the provisions of this section 
and Section 3111. 


1507.16.1 Deck requirements. Photovoltaic shingles 
shall be applied to a solid or closely fitted deck, except 
where the shingles are specifically designed to be applied 
over spaced sheathing. 


1507.16.2 Deck slope. Photovoltaic shingles shall be 
installed on roof slopes of not less than 2 units vertical in 
12 units horizontal (2:12). 


1507.16.3 Underlayment. Underlayment shall comply 
with Section 1507.1.1. 


1507.16.4 Ice barrier. Where required, ice barriers shall 
comply with Section 1507.1.2. 


1507.16.5 Fasteners. Fasteners for photovoltaic shingles 
shall be galvanized, stainless steel, aluminum or copper 
roofing nails, minimum 12-gage [0.105 inch (2.67 mm)] 
shank with a minimum */,-inch-diameter (9.5 mm) head, 
of a length to penetrate through the roofing materials and 
not less than ?/, inch (19.1 mm) into the roof sheathing. 
Where the roof sheathing is less than ?/, inch (19.1 mm) 
thick, the nails shall penetrate through the sheathing. 
Fasteners shall comply with ASTM F1667. 


1507.16.6 Material standards. Photovoltaic shingles 
shall be /isted and labeled in accordance with UL 7103 or 
with both UL 61730-1 and UL 61730-2. 


1507.16.7 Attachment. Photovoltaic shingles shall be 
attached in accordance with the manufacturer’s installa- 
tion instructions. 


1507.16.8 Wind resistance. Photovoltaic shingles shall 
comply with the classification requirements of Table 
1504.2 for the appropriate maximum basic wind speed. 


1507.17 Building-integrated photovoltaic roof panels. The 
installation of building-integrated photovoltaic (B/PV) roof 
panels shall comply with the provisions of this section. 


1507.17.1 Deck requirements. B/PV roof panels shall be 
applied to a solid or closely fitted deck, except where the 
roof covering is specifically designed to be applied over 
spaced sheathing. 


1507.17.2 Deck slope. BIPV roof panels shall be used 
only on roof slopes of 2 units vertical in 12 units horizon- 
tal (2:12) or greater. 


1507.17.3 Underlayment. Underlayment shall comply 
with ASTM D226, ASTM D4869 or ASTM D6757. 


1507.17.4 Underlayment application. Underlayment 
shall be applied shingle fashion, parallel to and starting 
from the eave, lapped 2 inches (51 mm) and fastened suffi- 
ciently to hold in place. 


1507.17.4.1 High-wind attachment. Underlayment 
applied in areas subject to high winds [V,,,, greater than 
110 mph (49 m/s) as determined in accordance with 
Section 1609.3.1] shall be applied in accordance with 
the manufacturer’s instructions. Fasteners shall be 
applied along the overlap at not more than 36 inches 
(914 mm) on center. Underlayment installed where И, 
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is not less than 120 mph (54 m/s) shall comply with 
ASTM D226, Type III, ASTM D4869, Type IV or 
ASTM D6757. The underlayment shall be attached in a 
grid pattern of 12 inches (305 mm) between side laps 
with a 6-inch (152 mm) spacing at the side laps. The 
underlayment shall be applied in accordance with 
Section 1507.1.1 except all laps shall be not less than 4 
inches (102 mm). Underlayment shall be attached using 
cap nails or cap staples. Caps shall be metal or plastic 
with a nominal head diameter of not less than 1 inch 
(25.4 mm). Metal caps shall have a thickness of not less 
than 0.010 inch (0.25 mm). Power-driven metal caps 
shall have a thickness of not less than 0.010 inch (0.25 
mm). Thickness of the outside edge of plastic caps shall 
be not less than 0.035 inch (0.89 mm). The сар nail 
shank shall be not less than 0.083 inch (2.11 mm) for 
ring shank cap nails and 0.091 inch (2.31 mm) for 
smooth shank cap nails. Staple gage shall be not less 
than 21 gage [0.0.2 inch (0.81 mm)]. Cap nail shank 
and cap staple legs shall have a length sufficient to 
penetrate through-the-roof sheathing or not less than 7, 
inch (19.1 mm) into the roof sheathing. 


Exception: As an alternative, adhered underlayment 
complying with ASTM D1970 shall be permitted. 


1507.17.4.2 Ice barrier. In areas where there has been 
a history of ice forming along the eaves causing a back- 
up of water, an ice barrier consisting of not fewer than 
two layers of underlayment cemented together or of a 
self-adhering polymer modified bitumen sheet shall be 
used instead of normal underlayment and extend from 
the lowest edges of all roof surfaces to a point not less 
than 24 inches (610 mm) inside the exterior wall line of 
the building. 


Exception: Detached accessory structures that do 
not contain conditioned floor area. 
1507.17.5 Material standards. BIPV roof panels shall be 


listed and labeled in accordance with UL 7103 or with 
both UL 61730-1 and UL 61730-2. 


1507.17.6 Attachment. B/PV roof panels shall be 
attached in accordance with the manufacturer's installa- 
tion instructions. 


SECTION 1508 
ROOF INSULATION 


[BF] 1508.1 General. The use of above-deck thermal insula- 
tion shall be permitted provided that such insulation is 
covered with an approved roof covering and passes the tests 
of NFPA 276 or UL 1256 when tested as an assembly. 


Exceptions: 


1. Foam plastic roof insulation shall conform to the 
material and installation requirements of Chapter 26. 


2. Where a concrete or composite metal and concrete 
roof deck is used and the above-deck thermal insula- 
tion is covered with an approved roof covering. 
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[BF] 1508.2 Material standards. Above-deck thermal 
insulation board shall comply with the standards in Table 
1508.2. 


[BF] TABLE 1508.2 
MATERIAL STANDARDS FOR ROOF INSULATION 


Cellular glass board ASTM C552 


ype III, IV, V or VII 


; ; у ASTM C1289, 
High-density polyisocyanurate board Type II, Class 4 


Mineral fiber insulation board ASTM C726 
Perlite board ASTM C728 
ASTM C1289, 
Type I or II 


Wood fiberboard ASTM C208, Type П 


SECTION 1509 
ROOF COATINGS 


1509.1 General. The installation of a roof coating on a roof 
covering shall comply with the requirements of Section 1505 
and this section. 


Polyisocyanurate board 


1509.2 Material standards. Roof coating materials shall 
comply with the standards in Table 1509.2. 


TABLE 1509.2 
ROOF COATING MATERIAL STANDARDS 


SECTION 1510 
RADIANT BARRIERS INSTALLED ABOVE DECK 


1510.1 General. A radiant barrier installed above a deck 
shall comply with Sections 1510.2 through 1510.4. 


1510.2 Fire testing. Radiant barriers shall be permitted for 
use above decks where the radiant barrier is covered with an 
approved roof covering and the system consisting of the radi- 
ant barrier and the roof covering complies with the 
requirements of either FM 4450 or UL 1256. 


1510.3 Installation. The low emittance surface of the radiant 
barrier shall face the continuous airspace between the radi- 
ant barrier and the roof covering. 
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1510.4 Material standards. А radiant barrier installed 
above a deck shall comply with ASTM C1313/1313M. 


SECTION 1511 
ROOFTOP STRUCTURES 


1511.1 General. The provisions of this section shall govern 
the construction of rooftop structures. 


1511.1.1 Area limitation. The aggregate area of pent- 
houses and other enclosed rooftop structures shall not 
exceed one-third the area of the supporting roof deck. 
Such penthouses and other enclosed rooftop structures 
shall not be required to be included in determining the 
building area or number of stories as regulated by Section 
503.1. The area of such penthouses shall not be included 
in determining the fire area specified in Section 901.8. 


1511.2 Penthouses. Penthouses in compliance with Sections 
1511.2.1 through 1511.2.4 shall be considered as a portion of 
the story directly below the roof deck on which such pent- 
houses are located. Other penthouses shall be considered as 
an additional story of the building. 


1511.2.1 Height above roof deck. Penthouses 
constructed on buildings of other than Type I construction 
shall not exceed 18 feet (5486 mm) in height above the 
roof deck as measured to the average height of the roof of 
the penthouse. Penthouses located on the roof of buildings 
of Type I construction shall not be limited in height. 


Exception: Where used to enclose tanks or elevators 
that travel to the roof level, penthouses shall be permit- 
ted to have a maximum height of 28 feet (8534 mm) 
above the roof deck. 


1511.2.2 Use limitations. Penthouses shall not be used for 
purposes other than the shelter of mechanical or electrical 
equipment, tanks, elevators and related machinery, stair- 
ways or vertical shaft openings in the roof assembly, 
including ancillary spaces used to access elevators and 
stairways. 


1511.2.3 Weather protection. Provisions such as louvers, 
louver blades or flashing shall be made to protect the 
mechanical and electrical equipment and the building inte- 
rior from the elements. 


1511.2.4 Type of construction. Penthouses shall be 
constructed of building elements as required for the type 
of construction of the building on which such penthouses 
are built. 


Exceptions: 


1. On buildings of Type I construction, the exterior 
walls and roofs of penthouses with a fire separa- 
tion distance greater than 5 feet (1524 mm) and 
less than 20 feet (6096 mm) shall be permitted to 
have not less than a 1-hour fire-resistance rating. 
The exterior walls and roofs of penthouses with a 
fire separation distance of 20 feet (6096 mm) or 
greater shall not be required to have a fire-resis- 
tance rating. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 


2. On buildings of Type I construction two stories 
or less in height above grade plane or of Type II 
construction, the exterior walls and roofs of pent- 
houses with a fire separation distance greater 
than 5 feet (1524 mm) and less than 20 feet (6096 
mm) shall be permitted to have not less than a 1- 
hour fire-resistance rating or a lesser fire-resis- 
tance rating as required by Table 705.5 and be 
constructed of fire-retardant-treated wood. The 
exterior walls and roofs of penthouses with a fire 
separation distance of 20 feet (6096 mm) or 
greater shall be permitted to be constructed of 
fire-retardant-treated wood and shall not be 
required to have a fire-resistance rating. Interior 
framing and walls shall be permitted to be con- 
structed of fire-retardant-treated wood. 


3. On buildings of Type III, IV or V construction, 
the exterior walls of penthouses with a fire sepa- 
ration distance greater than 5 feet (1524 mm) and 
less than 20 feet (6096 mm) shall be permitted to 
have not less than a 1-hour fire-resistance rating 
or a lesser fire-resistance rating as required by 
Table 705.5. On buildings of Type III, IV or VA 
construction, the exterior walls of penthouses 
with a fire separation distance of 20 feet (6096 
mm) or greater shall be permitted to be of heavy 
timber construction complying with Sections 
602.4 and 2304.11 or noncombustible construc- 
tion or fire-retardant-treated wood and shall not 
be required to have a fire-resistance rating. 


1511.3 Tanks. Tanks having a capacity of more than 500 
gallons (1893 L) located on the roof deck of a building shall 
be supported on masonry, reinforced concrete, steel or heavy 
timber construction complying with Section 2304.11 
provided that, where such supports are located in the building 
above the lowest story, the support shall be fire-resistance 
rated as required for Type IA construction. 


1511.3.1 Valve and drain. In the bottom or on the side 
near the bottom of the tank, a pipe or outlet, fitted with a 
suitable quick-opening valve for discharging the contents 
into a drain in an emergency shall be provided. 


1511.3.2 Location. Tanks shall not be placed over or near 
a stairway or an elevator shaft, unless there is a solid roof 
or floor underneath the tank. 


1511.3.3 Tank cover. Unenclosed roof tanks shall have 
covers sloping toward the perimeter of the tanks. 


1511.4 Cooling towers. Cooling towers located on the roof 
deck of a building and greater than 250 square feet (23.2 т?) 
in base area or greater than 15 feet (4572 mm) in height 
above the roof deck, as measured to the highest point on the 
cooling tower, where the roof is greater than 50 feet (15 240 
mm) in height above grade plane shall be constructed of 
noncombustible materials. The base area of cooling towers 
shall not exceed one-third the area of the supporting roof 
deck. 


Exception: Drip boards and the enclosing construction 
shall be permitted to be of wood not less than 1 inch (25 
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mm) nominal thickness, provided that the wood is covered 
on the exterior of the tower with noncombustible material. 


1511.5 Towers, spires, domes and cupolas. Towers, spires, 
domes and cupolas shall be of a type of construction having 
fire-resistance ratings not less than required for the building on 
top of which such tower, spire, dome or cupola is built. 
Towers, spires, domes and cupolas greater than 85 feet (25 908 
mm) in height above grade plane as measured to the highest 
point on such structures, and either greater than 200 square feet 
(18.6 m^) in horizontal area or used for any purpose other than 
a belfry or an architectural embellishment, shall be constructed 
of and supported on Type I or II construction. 


1511.5.1  Noncombustible construction required. 
Towers, spires, domes and cupolas greater than 60 feet (18 
288 mm) in height above the highest point at which such 
structure contacts the roof as measured to the highest point 
on such structure, or that exceeds 200 square feet (18.6 
т?) in area at any horizontal section, or which is intended 
to be used for any purpose other than a belfry or architec- 
tural embellishment, or is located on the top of a building 
greater than 50 feet (1524 mm) in building height shall be 
constructed of and supported by noncombustible materials 
and shall be separated from the building below by 
construction having a fire-resistance rating of not less 
than 1.5 hours with openings protected in accordance with 
Section 711. Such structures located on the top of a build- 
ing greater than 50 feet (15 240 mm) in building height 
shall be supported by noncombustible construction. 


1511.5.2 Towers and spires. Enclosed towers and spires 
shall have exterior walls constructed as required for the 
building on top of which such towers and spires are built. 
The roof covering of spires shall be not less than the same 
class of roof covering required for the building on top of 
which the spire is located. 


1511.6 Mechanical equipment screens. Mechanical equip- 
ment screens shall be constructed of the materials specified 
for the exterior walls in accordance with the type of construc- 
tion of the building. Where the fire separation distance is 
greater than 5 feet (1524 mm), mechanical equipment screens 
shall not be required to comply with the fire-resistance rating 
requirements. 


1511.6.1 Height limitations. Mechanical equipment 
screens shall not exceed 18 feet (5486 mm) in height 
above the roof deck, as measured to the highest point on 
the mechanical equipment screen. 


Exception: Where located on buildings of Type IA 
construction, the height of mechanical equipment 
screens shall not be limited. 


1511.6.2 Type I, II, Ш or IV construction. Regardless of 
the requirements in Section 1511.6, mechanical equipment 
screens that are located on the roof decks of buildings of 
Type 1, II, III or IV construction shall be permitted to be 
constructed of combustible materials in accordance with 
any one of the following limitations: 


1. The fire separation distance shall be not less than 20 
feet (6096 mm) and the height of the mechanical 
equipment screen above the roof deck shall not 


exceed 4 feet (1219 mm) as measured to the highest 
point on the mechanical equipment screen. 


2. The fire separation distance shall be not less than 20 
feet (6096 mm) and the mechanical equipment 
screen shall be constructed of fire-retardant-treated 
wood complying with Section 2303.2 for exterior 
installation. 


3. Where exterior wall covering panels are used, the 
panels shall have a flame spread index of 25 or less 
when tested in the minimum and maximum thick- 
nesses intended for use, with each face tested inde- 
pendently in accordance with ASTM E84 or UL 
723. The panels shall be tested in the minimum and 
maximum thicknesses intended for use in accor- 
dance with, and shall comply with the acceptance 
criteria of, NFPA 285 and shall be installed as 
tested. Where the panels are tested as part of an exte- 
rior wall assembly in accordance with NFPA 285, 
the panels shall be installed on the face of the 
mechanical equipment screen supporting structure 
in the same manner as they were installed on the 
tested exterior wall assembly. 


1511.6.3 Type V construction. The height of mechanical 
equipment screens located on the roof decks of buildings 
of Type V construction, as measured from grade plane to 
the highest point on the mechanical equipment screen, 
shall be permitted to exceed the maximum building height 
allowed for the building by other provisions of this code 
where complying with any one of the following limita- 
tions, provided that the fire separation distance is greater 
than 5 feet (1524 mm): 


1. Where the fire separation distance is not less than 
20 feet (6096 mm), the height above grade plane of 
the mechanical equipment screen shall not exceed 4 
feet (1219 mm) more than the maximum building 
height allowed. 


2. The mechanical equipment screen shall be con- 
structed of noncombustible materials. 


3. The mechanical equipment screen shall be con- 
structed of fire-retardant-treated wood complying 
with Section 2303.2 for exterior installation. 


4. Where the fire separation distance is not less than 
20 feet (6096 mm), the mechanical equipment 
screen shall be constructed of materials having a 
flame spread index of 25 or less when tested in the 
minimum and maximum thicknesses intended for 
use with each face tested independently in accor- 
dance with ASTM E84 or UL 723. 


1511.7 Other rooftop structures. Rooftop structures not 
regulated by Sections 1511.2 through 1511.6 shall comply 
with Sections 1511.7.1 through 1511.7.5, as applicable. 


1511.7.1 Aerial supports. Aerial supports shall be 
constructed of noncombustible materials. 


Exception: Aerial supports not greater than 12 feet 
(3658 mm) in height as measured from the roof deck to 
the highest point on the aerial supports shall be permit- 
ted to be constructed of combustible materials. 
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1511.7.2 Bulkheads. Bulkheads used for the shelter of 
mechanical or electrical equipment or vertical shaft open- 
ings in the roof assembly shall comply with Section 
1511.2 as penthouses. Bulkheads used for any other 
purpose shall be considered as an additional story of the 
building. 


1511.7.3 Dormers. Dormers shall be of the same type of 
construction as required for the roof in which such 
dormers are located or the exterior walls of the building. 


1511.7.4 Fences. Fences and similar structures shall 
comply with Section 1511.6 as mechanical equipment 
screens. 


1511.7.5 Flagpoles. Flagpoles and similar structures shall 
not be required to be constructed of noncombustible mate- 
rials and shall not be limited in height or number. 


1511.8 Structural fire resistance. The structural frame and 
roof construction supporting /oads imposed upon the roof by 
any rooftop structure shall comply with the requirements of 
Table 601. The fire-resistance reduction permitted by Table 
601, Note a, shall not apply to roofs containing rooftop 
structures. 


SECTION 1512 
REROOFING 


1512.1 General. Materials and methods of application used 
for recovering or replacing an existing roof covering shall 
comply with the requirements of Chapter 15 and the Energy 
Code. 


Exception: Roof replacement or roof recover of existing 
low-slope roof coverings shall not be required to meet the 
minimum design slope requirement of '/, unit vertical in 
12 units horizontal (2-percent slope) in Section 1507 for 
roofs that provide positive roof drainage. 


1512.2 Roof replacement. Roof replacement shall include 


| the removal of all existing layers of roof assembly materials 


down to the roof deck. 


Exception: Where the existing roof assembly includes an 
ice barrier membrane that is adhered to the roof deck, the 
existing ice barrier membrane shall be permitted to remain 
in place and covered with an additional layer of ice barrier 
membrane in accordance with Section 1507. 


1512.2.1 Roof recover. The installation of a new roof 
covering over an existing roof covering shall be permitted 
where any of the following conditions occur: 


1. Where the new roof covering is installed in accor- 
dance with the roof covering manufacturer’s 
approved instructions. 


2. Complete and separate roofing systems, such as 
standing-seam metal roof panel systems, that are 
designed to transmit the roof /oads directly to the 
building’s structural system and that do not rely on 
existing roofs and roof coverings for support, shall 
not require the removal of existing roof coverings. 
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3. Metal panel, metal shingle and concrete and clay tile 
roof coverings shall be permitted to be installed over 
existing wood shake roofs when applied in accor- 
dance with Section 1512.3. 


4. The application of a new protective roof coating 
over an existing protective roof coating, metal roof 
panel, built-up roof, spray polyurethane foam roof- 
ing system, metal roof shingles, mineral-surfaced 
roll roofing, modified bitumen roofing or thermoset 
and thermoplastic single-ply roofing shall be permit- 
ted without tear off of existing roof coverings. 


1512.2.1.1 Exceptions. A roof recover shall not be 
permitted where any of the following conditions occur: 


1. Where the existing roof or roof covering is water 
soaked or has deteriorated to the point that the 
existing roof or roof covering is not adequate as a 
base for additional roofing. 


2. Where the existing roof covering is slate, clay, 
cement or asbestos-cement tile. 


3. Where the existing roof has two or more applica- 
tions of any type of roof covering. 


1512.2.2 Reroofing inspection. Where required by the 
building official, an inspection prior to the installation of 
new roof coverings shall be conducted to verify that the 
conditions of Section 1512.2.1 are met. The building offi- 
cial may accept inspection reports prepared by an 
approved agency. 


1512.2.3 Final inspection. А final inspection and 
approval shall be obtained from the building official when 
the reroofing is complete. 


1512.3 Roof recovering. Where the application of a new roof 
covering over wood shingle or shake roofs creates a combus- 
tible concealed space, the entire existing surface shall be 
covered with gypsum board, mineral fiber, glass fiber or 
other approved materials securely fastened in place. 


1512.4 Reinstallation of materials. Existing slate, clay or 
cement tile shall be permitted for reinstallation, except that 
damaged, cracked or broken slate or tile shall not be rein- 
stalled. Existing vent flashing, metal edgings, drain outlets, 
collars and metal counterflashings shall not be reinstalled 
where rusted, damaged or deteriorated. Existing ballast that 
is damaged, cracked or broken shall not be reinstalled. Exist- 
ing aggregate surfacing materials from built-up roofs shall 
not be reinstalled. 


1512.5 Flashings. Flashings shall be reconstructed in accor- 
dance with approved manufacturer's installation instructions. 
Metal flashing to which bituminous materials are to be 
adhered shall be primed prior to installation. 
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CHAPTER 16 
STRUCTURAL DESIGN 


SECTION 1601 
GENERAL 


1601.1 Scope. The provisions of this chapter shall govern the 
structural design of buildings, structures and portions thereof 
regulated by this code. 


SECTION 1602 
NOTATIONS 


1602.1 Notations. Structural design notations are used 

throughout this chapter, including but not limited to the 

following: 

D = Dead load. 

D, = Weight of ice in accordance with Chapter 10 of ASCE 7. 

E = Combined effect of horizontal and vertical earthquake 
induced forces as defined in Section 12.4 of ASCE 7. 

Е = Load due to fluids with well-defined pressures and 
maximum heights. 

F, - Flood load in accordance with Chapter 5 of ASCE 7. 


H = Load due to lateral earth pressures, ground water 
pressure or pressure of bulk materials. 


L „= Liye load. 

L, = Roof live load. 

R = Rain load. 

S = Snow load. 

T = Cumulative effects of self-straining load forces and 
effects. 


Ума = Allowable stress design wind speed, miles per hour 
(mph) (km/hr) where applicable. 

Г = Basic design wind speeds, miles per hour (mph) 
(km/hr) determined from Table 1609.3. 


W = Load due to wind pressure. 
W, = Wind-on-ice in accordance with Chapter 10 of ASCE 7. 
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SECTION 1603 
CONSTRUCTION DOCUMENTS 


1603.1 General. Construction documents shall show the size, 
section and relative locations of structural members with 
floor levels, column centers and offsets dimensioned. The 
design loads and other information pertinent to the structural 
design required by Sections 1603.1.1 through 1603.1.9 shall 
be indicated on the construction documents. 


Exception: Construction documents for buildings 
constructed in accordance with the conventional light- 
frame construction provisions of Section 2308 shall indi- 
cate the following structural design information: 


1. Floor and roof dead and live loads. 
2. Ground snow load, р,. 
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3. Basic design wind speed, V, miles per hour (mph) 
(km/hr) and allowable stress design wind speed, 
Vsa as determined in accordance with Section 


1609.3.1 and wind exposure. 

4. Seismic design category and site class. 

5. Flood design data, if located in flood hazard areas 
established by the flood plain administrator. 

6. Design load-bearing values of soils. 

7. Rain load data, where pertinent to the structural 
design (see Section 1611). 


1603.1.1 Floor live load. The uniformly distributed, 
concentrated and impact floor /ive load used in the design 
shall be indicated for floor areas. Use of /ive load reduc- 
tion in accordance with Section 1607.12 shall be indicated 
for each type of /ive load used in the design. 


1603.1.2 Roof live load. The roof live load used in the 
design shall be indicated for roof areas (Section 1607.14). 


1603.1.3 Roof snow load data. The ground snow load, p,, 
shall be indicated. The following additional information 
shall also be provided, regardless of whether snow /oads 
govern the design of the roof: 


1. Flat-roof snow /oad, p, 

2. Snow exposure factor, C,. 

3. Snow load importance factor, /. 
4. Thermal factor, C, 

5. Slope factor(s), C, 
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. Drift surcharge load(s), p, where the sum of p, and 
p, exceeds 20 psf (0.96 kN/m^). 


7. Width of snow drift(s), w. 


1603.1.4 Wind design data. The following information 
related to wind /oads shall be shown, regardless of 
whether wind /oads govern the design of the lateral force- 
resisting system of the structure: 


1. Basic design wind speed, V, miles per hour and 
allowable stress design wind speed, У, as deter- 
mined in accordance with Section 1609.3.1. 


2. Risk category. 


3. Wind exposure. Applicable wind direction if more 
than one wind exposure is utilized. 


4. Applicable internal pressure coefficient. 


5. Design wind pressures to be used for exterior com- 
ponent and cladding materials not specifically 
designed by the registered design professional 
responsible for the design of the structure, pounds 
per square foot (KN/m?). 


1603.1.5 Earthquake design data. The following infor- 
mation related to seismic /oads shall be shown, regardless 
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of whether seismic /oads govern the design of the lateral 
force-resisting system of the structure: 
1. Risk category. 
2. Seismic importance factor, /,. 
3. Mapped spectral response acceleration parameters, 
S, and S. 
4. Site class. 
5. Design spectral response acceleration parameters, 
Sps and Sp). 
Seismic design category. 
Basic seismic force-resisting system(s). 
Design base shear(s). 
Seismic response coefficient(s), Cs. 
10. Response modification coefficient(s), R. 
11. Analysis procedure used. 


1603.1.6 Geotechnical information. The design load- 
bearing values of soils shall be shown on the construction 
documents. 


1603.1.7 Flood design data. For buildings located in 
whole or in part in flood hazard areas as established in 
Section 1612.3, the documentation pertaining to design, if 
required in Section 1612.4, shall be included. 
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1603.1.8 Special loads. Special /oads that are applicable 
to the design of the building, structure or portions thereof, 
including but not limited to the /oads of machinery or 
equipment, and that are greater than specified floor and 
roof loads shall be specified by their descriptions and 
locations. 


1603.1.8.1 Photovoltaic panel systems. The dead load 
of rooftop-mounted photovoltaic panel systems, includ- 
ing rack support systems, shall be indicated on the 
construction documents. 


1603.1.9 Roof rain load data. Rain intensity, ; (in/hr) 
(cm/hr), shall be shown where pertinent to the structural 
design (see Section 1611). 


SECTION 1604 
GENERAL DESIGN REQUIREMENTS 


1604.1 General. Building, structures and parts thereof shall 
be designed and constructed in accordance with strength 
design, load and resistance factor design, allowable stress 
design, empirical design or conventional construction meth- 
ods, as permitted by the applicable material chapters and 
referenced standards. 


1604.2 Strength. Buildings and other structures, and parts 
thereof, shall be designed and constructed to support safely 
the factored loads in load combinations defined in this code 
without exceeding the appropriate strength /imit states for the 
materials of construction. Alternatively, buildings and other 
structures, and parts thereof, shall be designed and 
constructed to support safely the nominal loads in load 
combinations defined in this code without exceeding the 
appropriate specified allowable stresses for the materials of 
construction. 
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Loads and forces for occupancies or uses not covered in 
this chapter shall be subject to the approval of the building 
official. 


1604.3 Serviceability. Structural systems and members 
thereof shall be designed to have adequate stiffness to limit 
deflections as indicated in Table 1604.3. 


1604.3.1 Deflections. The deflections of structural 
members shall not exceed the more restrictive of the 
limitations of Sections 1604.3.2 through 1604.3.5 or that 
permitted by Table 1604.3. 


1604.3.2 Reinforced concrete. The deflection of rein- 
forced concrete structural members shall not exceed that 
permitted by ACI 318. 


1604.3.3 Steel. The deflection of steel structural members 
shall not exceed that permitted by AISC 360, AISI S100, 
ASCE 8, SJI 100 or SJI 200, as applicable. 


1604.3.4 Masonry. The deflection of masonry structural 
members shall not exceed that permitted by TMS 402. 


1604.3.5 Aluminum. The deflection of aluminum struc- 
tural members shall not exceed that permitted by AA 
ADM. 


1604.3.6 Limits. The deflection limits of Section 1604.3.1 
shall be used unless more restrictive deflection limits are 
required by a referenced standard for the element or finish 
material. 


1604.3.7 Framing supporting glass. The deflection of 
framing members supporting glass subjected to 0.6 times 
the *component and cladding" wind loads shall not exceed 
either of the following: 


1. У of the length of span of the framing member, for 
framing members having a length not more than 13 
feet 6 inches (4115 mm). 


2. а of the length of span of the framing member + 
'/, inch (6.4 mm), for framing members having а 
length greater than 13 feet 6 inches (4115 mm). 


1604.4 Analysis. Load effects on structural members and 
their connections shall be determined by methods of struc- 
tural analysis that take into account equilibrium, general 
stability, geometric compatibility and both short- and long- 
term material properties. 


Members that tend to accumulate residual deformations 
under repeated service /oads shall have included in their anal- 
ysis the effects of added deformations expected to occur 
during their service life. 


Any system or method of construction to be used shall be 
based on a rational analysis in accordance with well-estab- 
lished principles of mechanics. Such analysis shall result in a 
system that provides a complete /oad path capable of trans- 
ferring /oads from their point of origin to the load-resisting 
elements. 


The total lateral force shall be distributed to the various 
vertical elements of the lateral force-resisting system in pro- 
portion to their rigidities, considering the rigidity of all hori- 
zontal and vertical elements part of the lateral force-resisting 
system. Rigid elements assumed not to be a part of the lateral 
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TABLE 1604.3 
DEFLECTION LIMITS* ^ ="! 


CONSTRUCTION 


Roof members: 


Supporting plaster or stucco ceiling 1/360 1/360 


Supporting nonplaster ceiling 1/240 1/240 
Not supporting ceiling 1/180 1/180 


1/240 

1/180 

1/120 
а. 
Матен Ue MEI а a 
Los PIN Den. see t ER 


Floor members 1/360 
Exterior walls: 
With plaster or stucco finishes 


With other rie finishes Bee ay Se а dae 
Wh exile finishes НЕ алија палим ЫТЫ ы d 


terior partitions? ПАТЕТ Е РТТ ars киа NS 34 
[ Wimpuseorsuee es О ООО ООО | 
ео ООО ОО ОИ 
вое | — PES Y Е-е ЗАТ тесты 
ЕСС ТОЛАР рр В М И аі 
т АУ УИ Hoy И MS nde Ly Ra де AR, СЧ ree a 


For SI; 1 foot = 304.8 mm, 

a. For structural roofing and siding made of formed metal sheets, the total load deflection shall not exceed //60. For secondary roof structural members 
supporting formed metal roofing, the live load deflection shall not exceed //150. For secondary wall members supporting formed metal siding, the design 
wind load deflection shall not exceed //90. For roofs, this exception only applies when the metal sheets have no roof covering. 

b. Flexible, folding and portable partitions are not governed by the provisions of this section. The deflection criterion for interior partitions is based on the 
horizontal load defined in Section 1607.16. 

с. See Section 2403 for glass supports, 

d. The deflection limit for the D + (L + L,) load combination only applies to the deflection due to the creep component of long-term dead load deflection plus the 
short-term live load deflection. For lumber, structural glued laminated timber, prefabricated wood I-joists and structural composite lumber members that are 
dry at time of installation and used under dry conditions in accordance with the ANSI/AWC NDS, the creep component of the long-term deflection shall be 
permitted to be estimated as the immediate dead load deflection resulting from 0.5D. For lumber and glued laminated timber members installed or used at all 
other moisture conditions or cross laminated timber and wood structural panels that are dry at time of installation and used under dry conditions in accordance 
with the ANSI/AWC NDS, the creep component of the long-term deflection is permitted to be estimated as the immediate dead load deflection resulting from 
D. The value of 0.5D shall not be used in combination with ANSI/AWC NDS provisions for long-term loading. 

e. The preceding deflections do not ensure against ponding. Roofs that do not have sufficient slope or camber to ensure adequate drainage shall be investigated 
for ponding. See Chapter 8 of ASCE 7. 

f. The wind load shall be permitted to be taken as 0.42 times the “component and cladding” loads or directly calculated using the 10-year mean return interval 
wind speed for the purpose of determining deflection limits in Table 1604.3. Where framing members support glass, the deflection limit therein shall not 
exceed that specified in Section 1604.3.7 

. For steel structural members, the deflection due to creep component of long-term dead load shall be permitted to be taken as zero. 

. For aluminum structural members or aluminum panels used in skylights and sloped glazing framing, roofs or walls of sunroom additions or patio covers not 
supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed //60. For continuous aluminum structural members 
supporting edge of glass, the total load deflection shall not exceed //175 for each glass lite or //60 for the entire length of the member, whichever is more 
stringent. For aluminum sandwich panels used in roofs or walls of sunroom additions or patio covers, the total load deflection shall not exceed //120. 

i. [= Length of the member between supports. For cantilever members, / shall be taken as twice the length of the cantilever. 


= о 


force-resisting system are permitted to be incorporated into 
buildings provided that their effect on the action of the sys- 
tem is considered and they are detailed to accommodate the 
building drift. A diaphragm may be considered rigid for the 
purpose of distribution of story shear and torsional moment 
as allowed by ASCE 7 Section 12.3. Where required by 
ASCE 7, provisions shall be made for the increased forces 
induced on resisting elements of the structural system result- 
ing from torsion due to eccentricity between the center of 
application of the lateral forces and the center of rigidity of 
the lateral force-resisting system. 


Every structure shall be designed to resist the effects 
caused by the forces specified in this chapter, including over- 
turning, uplift and sliding. Where sliding is used to isolate the 
elements, the effects of friction between sliding elements 
shall be included as a force. 
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1604.5 Risk category. Each building and structure shall be 
assigned a risk category in accordance with Table 1604.5. 
Where a referenced standard specifies an occupancy cate- 
gory, the risk category shall not be taken as lower than the 
occupancy category specified therein. Where a referenced 
standard specifies that the assignment of a risk category be 
in accordance with ASCE 7, Table 1.5-1, Table 1604.5 shall 
be used in lieu of ASCE 7, Table 1.5-1. 


1604.5.1 Multiple occupancies. Where a building or struc- 
ture is occupied by two or more occupancies not included in 
the same risk category, it shall be assigned the classification 
of the highest risk category corresponding to the various 
occupancies. Where buildings or structures have two or 
more portions that are structurally separated, each portion 
shall be separately classified. Where a separated portion of a 
building or structure provides required access to, required 
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egress from or shares life safety components with another 
portion having a higher risk category, both portions shall be 
assigned to the higher risk category. 


Exception: Where a storm shelter designed апа 
constructed in accordance with ICC 500 is provided in 
a building, structure or portion thereof normally occu- 
pied for other purposes, the risk category for the 
normal occupancy of the building shall apply unless the 
storm shelter is a designated emergency shelter in 
accordance with Table 1604.5. 


1604.6 In-situ load tests. The building official is authorized 
to require an engineering analysis or a load test, or both, of 
any construction whenever there is reason to question the 
safety of the construction for the intended occupancy. Engi- 
neering analysis and load tests shall be conducted in 
accordance with Section 1708. 


1604.7 Preconstruction load tests. Materials and methods of 
construction that are not capable of being designed by 
approved engineering analysis or that do not comply with the 
applicable referenced standards, or alternative test procedures 
in accordance with Section 1707, shall be load tested in 
accordance with Section 1709. 


1604.8 Anchorage. Buildings and other structures, and 
portions thereof, shall be provided with anchorage in accor- 
dance with Sections 1604.8.1 through 1604.8.3, as applicable. 


1604.8.1 General. Anchorage of the roof to walls and 
columns, and of walls and columns to foundations, shall 
be provided to resist the uplift and sliding forces that result 
from the application of the prescribed loads. 


1604.8.2 Structural walls. Walls that provide vertical 
load-bearing resistance or lateral shear resistance for a 
portion of the structure shall be anchored to the roof and to 
all floors and members that provide lateral support for the 
wall or that are supported by the wall. The connections 
shall be capable of resisting the horizontal forces specified 
in Section 1.4.4 of ASCE 7 for walls of structures assigned 
to Seismic Design Category A and to Section 12.11 of 
ASCE 7 for walls of structures assigned to all other seis- 
mic design categories. Required anchors in masonry walls 
of hollow units or cavity walls shall be embedded in a 
reinforced grouted structural element of the wall. See 
Sections 1609 for wind design requirements and 1613 for 
earthquake design requirements. 


1604.8.3 Decks. Where supported by attachment to an exte- 
rior wall, decks shall be positively anchored to the primary 
structure and designed for both vertical and lateral loads as 
applicable. Such attachment shall not be accomplished by 
the use of toenails or nails subject to withdrawal. Where 
positive connection to the primary building structure cannot 
be verified during inspection, decks shall be self-supporting. 
Connections of decks with cantilevered framing members to 
exterior walls or other framing members shall be designed 
for both of the following: 


1. The reactions resulting from the dead load and live 
load specified in Table 1607.1, or the snow load 
specified in Section 1608, in accordance with Sec- 
tion 1605, acting on all portions of the deck. 
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2. The reactions resulting from the dead load and live 
load specified in Table 1607.1, or the snow /oad 
specified in Section 1608, in accordance with Sec- 
tion 1605, acting on the cantilevered portion of the 
deck, and no /ive /oad or snow load on the remain- 
ing portion of the deck. 


1604.9 Wind and seismic detailing. Lateral force-resisting 
systems shall meet seismic detailing requirements and limita- 
tions prescribed in this code and ASCE 7 Chapters 11, 12, 13, 
15, 17 and 18 as applicable, even where wind /oad effects are 
greater than seismic /oad effects. 


Exception: References within ASCE 7 to Chapter 14 shall 
not apply, except as specifically required herein. 


1604.10 Loads on storm shelters. Loads and load combina- 
tions on storm shelters shall be determined in accordance 
with ICC 500. 


SECTION 1605 
LOAD COMBINATIONS 


1605.1 General. Buildings and other structures and portions 
thereof shall be designed to resist the strength load combina- 
tions specified in ASCE 7, Section 2.3, the allowable stress 
design load combinations specified in ASCE 7, Section 2.4, 
or the alternative allowable stress design load combinations 
of Section 1605.2. 


Exceptions: 


1. The modifications to load combinations of ASCE 7 
Section 2.3, ASCE 7 Section 2.4, and Section 
1605.2 specified in ASCE 7 Chapters 18 and 19 
shall apply. 


2. Where the allowable stress design load combina- 
tions of ASCE 7 Section 2.4 are used, flat roof snow 
loads of 30 pounds per square foot (1.44 kN/m?) and 
roof live loads of 30 pounds per square foot (1.44 
kN/m?) or less need not be combined with seismic 
load. Where flat roof snow loads exceed 30 pounds 
per square foot (1.44 kN/m^), 20 percent shall be 
combined with seismic loads. 


3. Where the allowable stress design load combina- 
tions of ASCE 7 Section 2.4 are used, crane hook 
loads need not be combined with roof live loads or 
with more than three-fourths of the snow load or 
one-half of the wind loads. 


1605.1.1 Stability. Regardless of which load combina- 
tions are used to design for strength, where overall 
structure stability (such as stability against overturning, 
sliding, or buoyancy) is being verified, use of the load 
combinations specified in Section 2.3 or 2.4 of ASCE 7, 
and in Section 1605.2 shall be permitted. Where the load 
combinations specified in ASCE 7, Section 2.3 are used, 
strength reduction factors applicable to soil resistance 
shall be provided by a registered design professional. The 
stability of retaining walls shall be verified in accordance 
with Section 1807.2.3. 
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| TABLE 1604.5 
( ) RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES 


RISK 
CATEGORY NATURE OF OCCUPANCY 


Buildings and other structures that represent a low hazard to human life in the event of failure, including but not limited to: 
* Agricultural facilities. 
* Certain temporary facilities. 
* Minor storage facilities. 


Buildings and other structures except those listed in Risk Categories I, III and IV. 


Buildings and other structures that represent a substantial hazard to human life in the event of failure, including but not limited to: 

* Buildings and other structures whose primary occupancy is public assembly with an occupant load greater than 300. 

* Buildings and other structures containing one or more assembly spaces, each having an occupant load greater than 300 and 
a cumulative occupant load of these assembly spaces of greater than 2,500. 

* Buildings and other structures containing Group E or Group 1-4 occupancies or combination therof, with an occupant load 
greater than 250, 

* Buildings and other structures containing educational occupancies for students above the 12th grade with an occupant load 
greater than 500. 

* Group I-2, Condition 1 occupancies with 50 or more care recipients. 

* Group I-2, Condition 2 occupancies not having emergency surgery or emergency treatment facilities. 

* Group I-3 occupancies. 

* Any other occupancy with an occupant load greater than 5,000.* 


* Power-generating stations, water treatment facilities for potable water, wastewater treatment facilities and other public util- 
ity facilities not included in Risk Category IV. 
* Buildings and other structures not included in Risk Category IV containing quantities of toxic or explosive materials that: 
* Exceed maximum allowable quantities per control area as given in Table 307.1(1) or 307.1(2); and 
* Are sufficient to pose a threat to the public if released." 


Buildings and other structures designated as essential facilities, including but not limited to: 
* Group I-2, Condition 2 occupancies having emergency surgery or emergency treatment facilities. 
* Ambulatory care facilities having emergency surgery or emergency treatment facilities. 
* Fire, rescue, ambulance and police stations and emergency vehicle garages 
* Designated earthquake, hurricane or other emergency shelters. 
* Designated emergency preparedness, communications and operations centers and other facilities required for emergency 
response. 
* Power-generating stations and other public utility facilities required as emergency backup facilities for Risk Category IV 
structures. 
* Buildings and other structures containing quantities of highly toxic materials that: 
* Exceed maximum allowable quantities per control area as given in Table 307.1(2); and 
* Are sufficient to pose a threat to the public if released." 
* Aviation control towers, air traffic control centers and emergency aircraft hangars. 
* Buildings and other structures having critical national defense functions. 
* Water storage facilities and pump structures required to maintain water pressure for fire suppression. 


a. For purposes of occupant load calculation, occupancies required by Table 1004.5 to use gross floor area calculations shall be permitted to use net floor areas 
to determine the total occupant load. 

b. Where approved by the building official, the classification of buildings and other structures as Risk Category III or IV based on their quantities of toxic, 
highly toxic or explosive materials is permitted to be reduced to Risk Category II, provided that it can be demonstrated by a hazard assessment in accordance 
with Section 1.5.3 of ASCE 7 that a release of the toxic, highly toxic or explosive materials is not sufficient to pose a threat to the public. 
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1605.2 Alternative allowable stress design load combina- 
tions. In lieu of the load combinations in ASCE 7, Section 2.4, 
structures and portions thereof shall be permitted to be 
designed for the most critical effects resulting from the follow- 
ing combinations. Where using these alternative allowable 
stress load combinations that include wind or seismic /oads, 
allowable stresses are permitted to be increased or load combi- 
nations reduced where permitted by the material chapter of this 
code or the referenced standards. For load combinations that 
include the counteracting effects of dead and wind /oads, only 
two-thirds of the minimum dead load likely to be in place 
during a design wind event shall be used. Where using these 
alternative load combinations to evaluate sliding, overturning 
and soil bearing at the soil-structure interface, the reduction of 
foundation overturning from Section 12.13.4 in ASCE 7 shall 
not be used. Where using these alternative basic /oad combina- 
tions for proportioning foundations for loadings, which include 
seismic /oads, the vertical seismic /oad effect, E,, in Equation 
12.4-4 of ASCE 7 is permitted to be taken equal to zero. Where 
required by ASCE 7, Chapters 12, 13 and 15, the load combi- 
nations including overstrength of ASCE 7, Section 2.4.5 shall 
be used. 


D+L+(L,orS ог К) (Equation 16-1) 

D+L+0.6W (Equation 16-2) 

D+L+0.6W + 5/2 (Equation 16-3) 

D + L+S +0.6W/2 (Equation 16-4) 

р+Е+5+Е/1.4 (Equation 16-5) 

0.9D + E/1.4 (Equation 16-6) 
Exceptions: 


1. Crane hook /oads need not be combined with roof 
live loads or with more than three-fourths of the 
snow load or one-half of the wind load. 


2. Flat roof snow /oads of 30 pounds per square foot 
(1.44 kN/m?) or less and roof live loads of 30 
pounds per square foot (1.44 kN/m?) or less need not 
be combined with seismic loads. Where flat roof 
snow loads exceed 30 pounds per square foot (1.44 
kN/m?), 20 percent shall be combined with seismic 
loads. 


SECTION 1606 
DEAD LOADS 


1606.1 General. Dead loads are those /oads defined in Chap- 
ter 2 of this code. Dead loads shall be considered to be 
permanent loads. 


1606.2 Weights of materials of construction. For purposes 
of design, the actual weights of materials of construction shall 
be used. In the absence of definite information, values used 
shall be subject to the approval of the building official. 


1606.3 Weight of fixed service equipment. In determining 
dead loads for purposes of design, the weight of fixed service 
equipment, including the maximum weight of the contents of 
fixed service equipment, shall be included. The components 
of fixed service equipment that are variable, such as liquid 
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contents and movable trays, shall not be used to counteract 
forces causing overturning, sliding, and uplift conditions in 
accordance with Section 1.3.6 of ASCE 7. 


Exceptions: 


1. Where force effects are the result of the presence of 
the variable components, the components are per- 
mitted to be used to counter those load effects. In 
such cases, the structure shall be designed for force 
effects with the variable components present and 
with them absent. 


2. For the calculation of seismic force effects, the 
components of fixed service equipment that are 
variable, such as liquid contents and movable trays, 
need not exceed those expected during normal 
operation. 


1606.4 Photovoltaic panel systems. The weight of photovol- 
taic panel systems, their support system, and ballast shall be 
considered as dead /oad. 


1606.4.1 Solar-ready roofs. Where roofs are required to 
be provided with a so/ar-ready zone, a collateral dead load 
shall be included in the gravity design of the building in 
accordance with Section 311 1.4. 


1606.5 Vegetative and landscaped roofs. The weight of all 
landscaping and hardscaping materials for vegetative and 
landscaped roofs shall be considered as dead load. The 
weight shall be computed considering both fully saturated 
soil and drainage layer materials and fully dry soil and drain- 
age layer materials to determine the most severe /oad effects 
on the structure. 


SECTION 1607 
LIVE LOADS 


1607.1 General. Live loads are those loads defined in Chap- 
ter 2 of this code. 


1607.2 Loads not specified. For occupancies or uses not 
designated in Section 1607, the /ive /oad shall be determined | 
in accordance with a method approved by the building 
official. 


1607.3 Uniform live loads. The /ive /oads used in the design 
of buildings and other structures shall be the maximum loads 
expected by the intended use or occupancy but shall not be 
less than the minimum uniformly distributed Zive loads given 
in Table 1607.1. 


1607.4 Concentrated live loads. Floors, roofs and other 
similar surfaces shall be designed to support the uniformly 
distributed Луг loads prescribed in Section 1607.3 or the 
concentrated /ive loads, given in Table 1607.1, whichever 
produces the greater /oad effects. Unless otherwise speci- 
fied, the indicated concentration shall be assumed to be 
uniformly distributed over an area of 2'/, feet by 2'/, feet 
(762 mm by 762 mm) and shall be located so as to produce 
the maximum /oad effects in the structural members. 


1607.5 Partition loads. In office buildings and in other 
buildings where partition locations are subject to change, 
provisions for partition weight shall be made, whether or 
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not partitions are shown on the construction documents, 
unless the specified Jive load is 80 psf (3.83 kN/m?) or 
greater. The partition /oad shall be not less than a uniformly 
distributed live load of 15 psf (0.72 kN/m?). 


1607.6 Helipads. Helipads shall be designed for the follow- 
ing live loads: 


1. A uniform /ive load, L, as specified in Items 1.1 and 
1.2. This /oad shall not be reduced. 


1.1. 40 psf (1.92 kN/m?) where the design basis heli- 
copter has a maximum take-off weight of 3,000 
pounds (13.35 КМ) or less. 


1.2. 60 psf (2.87 kN/m?) where the design basis heli- 
copter has a maximum take-off weight greater 
than 3,000 pounds (13.35 kN). 


2. А single concentrated Jive load, L, of 3,000 pounds 
(13.35 КМ) applied over an area of 4.5 inches by 4.5 
inches (114 mm by 114 mm) and located so as to pro- 
duce the maximum /oad effects on the structural ele- 
ments under consideration. The concentrated /oad is 
not required to act concurrently with other uniform or 
concentrated /ive loads. 


3. Two single concentrated /ive loads, L, 8 feet (2438 
mm) apart applied on the landing pad (representing the 
helicopter's two main landing gear, whether skid type 
or wheeled type), each having a magnitude of 0.75 
times the maximum take-off weight of the helicopter, 
and located so as to produce the maximum /oad effects 
on the structural elements under consideration. The 
concentrated loads shall be applied over an area of 8 
inches by 8 inches (203 mm by 203 mm) and are not 
required to act concurrently with other uniform or con- 
centrated live loads. 


Landing areas designed for a design basis helicopter with 
maximum take-off weight of 3,000 pounds (13.35 kN) shall 
be identified with a 3,000-pound (13.34 kN) weight limita- 
tion. The landing area weight limitation shall be indicated by 
the numeral “3” (kips) located in the bottom right corner of 
the landing area as viewed from the primary approach path. 
The indication for the landing area weight limitation shall be 
a minimum 5 feet (1524 mm) in height. 


1607.7 Passenger vehicle garages. Floors in garages or 
portions of a building used for the storage of motor vehicles 
shall be designed for the uniformly distributed /ive loads indi- 
cated in Table 1607.1 or the following concentrated /oad: 


1. For garages restricted to passenger vehicles accommo- 
dating not more than nine passengers, 3,000 pounds 
(13.35 KN) acting on an area of 4.5 inches by 4.5 inches 
(114 mm by 114 mm). 


2. For mechanical parking structures without slab or deck 
that are used for storing passenger vehicles only, 2,250 
pounds (10 kN) per wheel. 


1607.8 Heavy vehicle loads. Floors and other surfaces that 
are intended to support vehicle /oads greater than a 10,000- 
pound (4536 kg) gross vehicle weight rating shall comply 
with Sections 1607.8.1 through 1607.8.5. 
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1607.8.1 Loads. Where any structure does not restrict 
access for vehicles that exceed a 10,000-pound (4536 kg) 
gross vehicle weight rating, those portions of the structure 
subject to such /oads shall be designed using the vehicular 
live loads, including consideration of impact and fatigue, 
in accordance with the codes and specifications required 
by the jurisdiction having authority for the design and 
construction of the roadways and bridges in the same loca- 
tion of the structure. 


1607.8.2 Fire truck and emergency vehicles. Where a 
structure or portions of a structure are accessed and loaded 
by fire department access vehicles and other similar emer- 
gency vehicles, the structure shall be designed for the 
greater of the following loads: 


1, The actual operational /oads, including outrigger 
reactions and contact areas of the vehicles as stipu- 
lated and approved by the building official. 


2. The live loading specified in Section 1607.8.1. 


1607.8.3 Heavy vehicle garages. Garages designed to 
accommodate vehicles that exceed a 10,000-pound (4536 
kg) gross vehicle weight rating, shall be designed using 
the live loading specified by Section 1607.8.1. For garages 
the design for impact and fatigue is not required. 


Exception: The vehicular /ive loads and /oad place- 
ment are allowed to be determined using the actual 
vehicle weights for the vehicles allowed onto the 
garage floors, provided that such /oads and placement 
are based on rational engineering principles and are 
approved by the building official, but shall be not less 
than 50 psf (2.9 kN/m?). This live load shall not be 
reduced. 


1607.8.4 Forklifts and movable equipment. Where a 
structure is intended to have forklifts or other movable 
equipment present, the structure shall be designed for the 
total vehicle or equipment /oad and the individual wheel 
loads for the anticipated vehicles as specified by the owner 
of the facility. These /oads shall be posted in accordance 
with Section 1607.8.5. 


1607.8.4.1 Impact and fatigue. /mpact loads and 
fatigue loading shall be considered in the design of the 
supporting structure. For the purposes of design, the 
vehicle and wheel /oads shall be increased by 30 
percent to account for impact. 


1607.8.5 Posting. The maximum weight of vehicles 
allowed into or on a garage or other structure shall be 
posted by the owner or the owner's authorized agent in 
accordance with Section 106.1. 


1607.9 Loads on handrails, guards, grab bars and seats. 
Handrails and guards shall be designed and constructed for 
the structural loading conditions set forth in Section 1607.9.1. 
Grab bars, shower seats and accessible benches shall be 
designed and constructed for the structural loading conditions 
set forth in Section 1607.9.2. 
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TABLE 1607.1 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L,, AND MINIMUM CONCENTRATED LIVE LOADS 


ALSO 
UNIFORM CONCENTRATED 
E he corem Apartments (see ApsaBenBeemsidenid) ^^ — —— Без, а аар un] 
Ofer Ж un 
De 2 ED iin == E EAT 
СОТУ: черде. NR ЫШ XN 
ЕЕ сс НИИ НОЕ ИИ 


ЕЕ шшк ЫЯ 
OT азаа ла ио е ЕН 
р 


Stadiums and arenas with fixed seats 
(fastened to the floor) (See ny vel 1607. nal deem 


Other Otherassemblyareas | Otherassemblyareas | 


1.5 times Lee live load 
22 and decks for the area served, not 
required to exceed 100 
| | bo mechanical rooms, and elevated platforms for maintenance and 300 
service access 


|22: | Согпісеѕ 


АЛА ШЫ АНА ЖАСАР ХЕ irst floor 
Corridors M шы as occupancy 
Other floors served except as indi- 
я 


| 9. |Diningroomsandrestauans | [Diningroomsandrestaurants | rooms and restaurants 


~ Dwellings (see residential) 
Elevator machine room and control room grating 
(on area of 2 inches by 2 inches) 


a Шы light floor plate construction (on area of 1 inch by 1 inch) 


ем 
[fost any dwellings опу арй... РАИ 
14. | Fixed ladders See Section 1607.17 | — | 


i See Section 
Passenger vehicles onl 40* 
15. |Garages Passenger vehictesony | о 1607.7 E 


Trucks and buses See Section 1607.8 
|16. | Handrails, guards and grab bars See Section 1607.9 La 


Helipads See Section 1607.6 


Corridors above Fist oor ia SR i Dl 
Hospitals 


Operating rooms, laboratories SFA А ET 
d LC о ae lan ee ге. 


Hotels 
(see residential) 


(continued) 
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TABLE 1607.1—continued 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L,, 
AND MINIMUM CONCENTRATED LIVE LOADS 


ALSO 


(psf) (pounds) SECTION 


Corridors above first floor | 80 | 1,000 ag 
20. |Librafles Reading rooms Hoa PME MEDIE 
= [om | 


Heav 250° 3,000 
21. |Manufacturing - д ue e 
той 
Marquees, except one- and two-family dwellings ak м ЕТЕ ЕЗ! 
Corridors above first floor жам сузы 2,000 


File and computer rooms shall be designed for heavier loads based оп 
Office buildings |anticipated occupancy 


Lobbies and first-floor corridors REUEN 2,000 
2000 


ЕТТІ и о Че 


OCCUPANCY OR USE UNIFORM | CONCENTRATED 


ot, аа e ТИ 
uses 
Ice skating rinks 


Roller skating rinks 


One- and two-family dwellings: А: 
Uninhabitable attics without storage НЕ КИ 
Uninhabitable attics with storage 
26. |Residential 


Пос амтат а 
| Раве rooms" and coridorsseningthem | w | 


Ordinary flat, pitched, and curved roofs (that are not occupiable) БЕ Se ep АН! 
Roof areas used for assembly purposes Paur на rm 
Same as 
Roof areas used for occupancies other than assembly occupancy 
served 
Vegetative and ИОВ oc bas Vor = и and landscaped roofs: ерене поў асаре =" Т ntn bon ТЯ ae ra ciet ыы рр АГРА 
Roof areas not intended for occupancy fü B et^ ‚м 
27. |Roofs 


Section 
1607.22 


Section 
1607.14.2 


Roof areas used for assembly purposes МЕГА ЕРЕ 


Roof areas used for other occupancies Same as 
occupancy 


served 


Awnings and canopies: 
Fabric construction supported by a skeleton structure Баса 


АП other construction, except one- and two-family dwellings 


(continued) 
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TABLE 1607.1—continued A 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L,, AND MINIMUM CONCENTRATED LIVE LOADS | 


ALSO 
а UNIFORM | CONCENTRATED) “USC 
(psf) (pounds) SECTION 


Primary roof members exposed to a work floor: 


Single panel point of lower chord of roof trusses or any point 
along primary structural members supporting roofs over manu- 2,000 Section 
facturing, storage warehouses, and repair garages 1607.15.2 


All other primary roof members Face c T 
All roof surfaces subject to maintenance workers LI чы 


Classrooms 
Corridors above first floor 
First-floor corridors 


Pe ЕСІ Т art E 
Sidewalks, vehicular driveways and yards, subject to trucking 8,000 + eye 
One- and two-family dwellings Seaton 
ae = | = | 


32: | Storage areas above ceilings 


one- and two-fam- 
ily dwellings (shall 
be designed for 
heavier loads if 
required for antici- 
pated storage) 


First floor 
Stores 
Upper floors 
Wholesale, all floors 


35. [Vehicle barriers 
Па and elevated platforms (other than exitways) 
Yards and terraces, pedestrian 
Exterior foot bridge (where part of the means of egress or an accessible route) 
For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm’, 1 square foot = 0.0929 m°, 1 pound per square foot = 0.0479 kN/m’, 1 pound = 0.004448 kN, 
1 pound per cubic foot = 16 kg/m’. 
a. Live load reduction is not permitted. 
| b. Live load reduction is only permitted in accordance with Section 1607.12.1.2 or Item 1 of Section 1607. 12.2. 


с. Live load reduction is only permitted in accordance with Section 1607.12.1.3 or Item 2 of Section 1607.12.2. 
|| d. Weight of mechanical equipment shall be included as dead loads in accordance with Section 1606.3. 
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1607.9.1 Handrails and guards. Handrails and guards 
shall be designed to resist a linear /oad of 50 pounds рег 
linear foot (plf) (0.73 kN/m) in accordance with Section 
4.5.1.1 of ASCE 7. Glass handrail assemblies and guards 
shall comply with Section 2407. 


Exceptions: 


1. For one- and two-family dwellings, only the 
single concentrated /oad required by Section 
1607.9.1.1 shall be applied. 


2. Іп Group I-3, Е, Н and $ occupancies, for areas 
that are not accessible to the general public and 
that have an occupant load less than 50, the 
minimum /оаа shall be 20 pounds per foot (0.29 
kN/m). 


1607.9.1.1 Concentrated load. Handrails and guards 
shall be designed to resist a concentrated /oad of 200 
pounds (0.89 kN) in accordance with Section 4.5.1 of 
ASCE 7. 


1607.9.1.2 Guard component loads. Balusters, panel 
fillers and guard infill components, including all rails 
except the handrail and the top rail, shall be designed to 
resist a concentrated load of 50 pounds (0.22 kN) in 
accordance with Section 4.5.1.2 of ASCE 7. 


1607.9.2 Grab bars, shower seats and accessible 
benches. Grab bars, shower seats and accessible benches 
shall be designed to resist a single concentrated /oad of 
250 pounds (1.11 КМ) applied in any direction at any point 
on the grab bar, shower seat, or seat of the accessible 
bench so as to produce the maximum /oad effects. 


1607.10 Vehicle barriers. Vehicle barriers for passenger 
vehicles shall be designed to resist a concentrated /oad of 
6,000 pounds (26.70 kN) in accordance with Section 4.5.3 of 
ASCE 7. Garages accommodating trucks and buses shall be 
designed in accordance with an approved method that 
contains provisions for traffic railings. 


1607.11 Impact loads. The /ive loads specified in Sections 
1607.3 through 1607.10 shall be assumed to include adequate 
allowance for ordinary impact conditions. Provisions shall be 
made in the structural design for uses and loads that involve 
unusual vibration and impact forces. 


1607.11.1 Elevators. Members, elements and components 
subject to dynamic /oads from elevators shall be designed 
for impact loads and deflection limits prescribed by the 
Elevator Code. 


1607.11.2 Machinery. For the purpose of design, the 
weight of machinery and moving /oads shall be increased 
as follows to allow for impact: 


l. Light machinery, shaft- or motor-driven, 20 percent. 


2. Reciprocating machinery or power-driven units, 
50 percent. 


Percentages shall be increased where specified by the 
manufacturer. 


1607.11.3 Elements supporting hoists for facade access 
and building maintenance equipment. In addition to any 
other applicable Jive loads, structural elements that 
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support hoists for facade access and building maintenance 
equipment shall be designed for a /ive load of 2.5 times the 
rated /oad of the hoist or the stall /oad of the hoist, which- 
ever is larger. 


1607.11.4 Fall arrest, lifeline, and rope descent system 
anchorages. In addition to any other applicable /ive /oads, 
fall arrest, lifeline, and rope descent system anchorages 
and structural elements that support these anchorages shall 
be designed for a /ive load of not less than 3,100 pounds 
(13.8 kN) for each attached line, in any direction that the 
load can be applied. 


Anchorages of horizontal lifelines and the structural 
elements that support these anchorages shall be designed 
for the maximum tension that develops in the horizontal 
lifeline from these live loads. 


1607.12 Reduction in uniform live loads. Except for 
uniform /ive loads at roofs, all other minimum uniformly 
distributed /ive loads, L,, in Table 1607.1 are permitted to be 
reduced in accordance with Section 1607.12.1 or 1607.12.2. 
Uniform Jive loads at roofs are permitted to be reduced in 


accordance with Section 1607.14.2. 


1607.12.1 Basic uniform live load reduction. Subject to 
the limitations of Sections 1607.12.1.1 through 
1607.12.1.3 and Table 1607.1, members for which a value 
of K,,A; is 400 square feet (37.16 т?) or more аге permit- 
ted to be designed for a reduced uniformly distributed /ive 
load, L, in accordance with the following equation: 


р © L,{0.25 EM ) (Equation 16-7) 
КАТ 
For Si: L = 1,(0.25 + 22.) 


VK, Ar 


L = Reduced design live load per square foot (m°) of 
area supported by the member. 


= Unreduced design /ive load per square foot (m°) of 
area supported by the member (see Table 1607.1). 


K,, = Live load element factor (see Table 1607.12.1). 
A, = Tributary area, in square feet (m°). 


where: 


L 


о 


L shall be not less than 0.50L, for members supporting 
one floor and Г, shall be not less than 0.401, for members 
supporting two or more floors. 


1607.12.1.1 One-way slabs. The tributary area, 4,, for 
use in Equation 16-7 for one-way slabs shall not exceed 
an area defined by the slab span times a width normal 
to the span of 1.5 times the slab span. 


1607.12.1.2 Heavy live loads. Live loads that exceed 
100 psf (4.79 kN/m?) shall not be reduced. 


Exceptions: 


1. The /ive loads for members supporting two ог 
more floors are permitted to be reduced by not 
greater than 20 percent, but the /ive load shall 
be not less than L as calculated in Section 
1607.12.1. 
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2. For uses other than storage, where approved, 
additional /ive /oad reductions shall be permit- 
ted where shown by the registered design pro- 
fessional that a rational approach has been 
used and that such reductions are warranted. 


TABLE 1607.12.1 
LIVE LOAD ELEMENT FACTOR, K,, 


Exterior columns огласи | 4 
Edge columns wit cantilever sabs ЕСЕН 
Corner columns with cantilever sabs f 2 — 
Edge beams without ООО 2 


>| > 


N| N| N 


ааа 7 772 


Members without provisions for continuous shear 
transfer normal to their span 


1607.12.1.3 Passenger vehicle garages. The /ive /oads 
shall not be reduced in passenger vehicle garages. 


Exception: The /ive loads for members supporting 
two or more floors are permitted to be reduced by not 
greater than 20 percent, but the /ive /oad shall be not 
less than L as calculated in Section 1607.12.1. 


1607.12.2 Alternative uniform live load reduction. As 
an alternative to Section 1607.12.1 and subject to the 
limitations of Table 1607.1, uniformly distributed /ive 
loads are permitted to be reduced in accordance with the 
following provisions. Such reductions shall apply to slab 
systems, beams, girders, columns, piers, walls and 
foundations. 


1. A reduction shall not be permitted where the /ive 
load exceeds 100 psf (4.79 kN/m?) except that the 
design /ive load for members supporting two or 
more floors is permitted to be reduced by not greater 
than 20 percent. 


Exception: For uses other than storage, where 
approved, additional /ive load reductions shall be 
permitted where shown by the registered design 
professional that a rational approach has been 
used and that such reductions are warranted. 


2. A reduction shall not be permitted in passenger 
vehicle parking garages except that the /ive /oads for 
members supporting two or more floors are permit- 
ted to be reduced by not greater than 20 percent. 


3. For live loads not exceeding 100 psf (4.79 kN/m?), 
the design /ive /oad for any structural member sup- 
porting 150 square feet (13.94 m?) or more is per- 
mitted to be reduced in accordance with Equation 
16-8. 
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4. For one-way slabs, the area, A, for use in Equation 
16-8 shall not exceed the product of the slab span 
and a width normal to the span of 0.5 times the slab 
span. 


R = 0.08(A — 150) 
For SI: R= 0.861(A - 13.94) 
Such reduction shall not exceed the smallest of: 


(Equation 16-8) 


1. 40 percent for members supporting one floor. 


2. 60 percent for members supporting two or 
more floors. 


3. R as determined by the following equation: 
R=23.1(1+ D/L,) (Equation 16-9) 
where: 


А = Area of floor supported by the member, square 
feet (m?). 


D = Dead load per square foot (m?) of area supported. 


L, = Unreduced live load per square foot (m°) of area 
supported. 


R = Reduction in percent. 


1607.13 Distribution of floor loads. Where uniform floor 
live loads are involved in the design of structural members 
arranged so as to create continuity, the minimum applied 
loads shall be the full dead loads on all spans in combination 
with the floor /ive loads on spans selected to produce the 
greatest /oad effect at each location under consideration. 
Floor /ive loads are permitted to be reduced in accordance 
with Section 1607.12. 


1607.14 Roof loads. The structural supports of roofs and 
marquees shall be designed to resist wind and, where applica- 
ble, snow and earthquake /oads, in addition to the dead load 
of construction and the appropriate Zive loads as prescribed in 
this section, or as set forth in Table 1607.1. The /ive loads 
acting on a sloping surface shall be assumed to act vertically 
on the horizontal projection of that surface. 


1607.14.1 Distribution of roof loads. Where uniform 
roof live loads are reduced to less than 20 psf (0.96 kN/m?) 
in accordance with Section 1607.14.2.1 and are applied to 
the design of structural members arranged so as to create 
continuity, the reduced roof /ive /oad shall be applied to 
adjacent spans or to alternate spans, whichever produces 
the most unfavorable /oad effect. See Section 1607.14.2 
for reductions in minimum roof /ive loads and Section 7.5 
of ASCE 7 for partial snow loading. 


1607.14.2 Reduction in uniform roof live loads. The 
minimum uniformly distributed Jive loads of roofs and 
marquees, L,, in Table 1607.1 are permitted to be reduced 
in accordance with Section 1607.14.2.1. 


1607.14.2.1 Ordinary roofs, awnings and canopies. 
Ordinary flat, pitched and curved roofs, and awnings and 
canopies other than of fabric construction supported by a 
skeleton structure, are permitted to be designed for a 
reduced uniformly distributed roof live load, L, as speci- 
fied in the following equations or other controlling 
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combinations of loads as specified in Section 1605, 
whichever produces the greater /oad effect. 


In structures such as greenhouses, where special 
scaffolding is used as a work surface for workers and 
materials during maintenance and repair operations, a 
lower roof load than specified in the following equa- 
tions shall not be used unless approved by the building 
official. Such structures shall be designed for a mini- 
mum roof live /oad of 12 psf (0.58 kN/m?). 


LL RKR (Equation 16-10) 
where: 12 < L, < 20 

For SI: L,-LARR, 

where: 0.58 < L, < 0.96 


L, = Unreduced roof live load per square foot (m°) of 


horizontal projection supported by the member 
(see Table 1607.1). 


L, = Reduced roof live load per square foot (m°) of 
horizontal projection supported by the member. 


о 


The reduction factors R, and R, shall be determined as 
follows: 


R, = 1 for A, € 200 square feet (18.58 m?) 
(Equation 16-11) 
К, = 1.2 - 0.0014, for 
200 square feet < A, < 600 square feet 
(Equation 16-12) 
For SI: 1.2 - 0.0114, for 18.58 square meters < А, < 
55.74 square meters 


R, = 0.6 for 
A, > 600 square feet (55.74 m?) 
(Equation 16-13) 


where: 


A, = Tributary area (span length multiplied by 
effective width) in square feet (m^) supported by 
the member, and 


К, =1 forF <4 (Equation 16-14) 
К, = 1.2 - 0.05 F for 4< F< 12 (Equation 16-15) 
К, = 0.6 for F 12 (Equation 16-16) 
where: 


F =For a sloped roof, the number of inches of rise 
per foot (for SI: F = 0.12 x slope, with slope 
expressed as a percentage), or for an arch or 
dome, the rise-to-span ratio multiplied by 32. 


1607.14.2.2 Occupiable roofs. Areas of occupiable 
roofs other than those used for assembly purposes, such 
as vegetative roofs, landscaped roofs and marquees, are 
permitted to have their uniformly distributed Jive loads 
reduced in accordance with Section 1607.12. 


1607.14.3 Awnings and canopies. Awnings and canopies 
shall be designed for uniform Jive loads as required in 
Table 1607.1 as well as for snow /oads and wind /oads as 
specified in Sections 1608 and 1609. 
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1607.14.4 Photovoltaic panel systems. Roof structures 
that provide support for photovoltaic panel systems shall 
be designed in accordance with Sections 1607.14.4.1 
through 1607.14.4.5, as applicable. 


1607.14.4.1 Roof live load. Roof structures that 
support photovoltaic panel systems shall be designed to 
resist each of the following conditions: 


1. Applicable uniform and concentrated roof /oads 
with the photovoltaic panel system dead loads. 


Exception: Roof live loads need not be applied 
to the area covered by photovoltaic panels 
where the clear space between the panels and 
the roof surface is 24 inches (610 mm) or less. 


2. Applicable uniform and concentrated roof loads 
without the photovoltaic panel system present. 


1607.14.4.2 Photovoltaic panels or modules. The 
structure of a roof that supports solar photovoltaic 
panels or modules shall be designed to accommodate 
the full solar photovoltaic panels or modules and 
ballast dead load, including concentrated /oads from 
support frames in combination with the /oads from 
Section 1607.14.4.1 and other applicable /oads. Where 
applicable, snow drift /oads created by the photovoltaic 
panels or modules shall be included. 


1607.14.4.3 Photovoltaic panels installed on open 
grid roof structures. Structures with open grid fram- 
ing and without a roof deck or sheathing supporting 
photovoltaic panel systems shall be designed to support 
the uniform and concentrated roof live loads specified 
in Section 1607.14.4.1, except that the uniform roof 
live load shall be permitted to be reduced to 12 psf 
(0.57 kN/m). 


1607.14.4.4 Ground-mounted photovoltaic (PV) 
panel systems. Ground-mounted photovoltaic (PV) 
panel systems that are independent structures and do 
not have accessible/occupied space underneath are not 
required to accommodate a roof photovoltaic Jive load. 
Other /oads and combinations in accordance with 
Section 1605 shall be accommodated. 


1607.14.4.5 Ballasted photovoltaic panel systems. 
Roof structures that provide support for ballasted photo- 
voltaic panel systems shall be designed, or analyzed, in 
accordance with Section 1604.4; checked in accordance 
with Section 1604.3.6 for deflections; and checked in 
accordance with Section 1611 for ponding. 


1607.15 Crane loads. The crane /ive /oad shall be the rated 
capacity of the crane. Design /oads for the runway beams, 
including connections and support brackets, of moving bridge 
cranes and monorail cranes shall include the maximum wheel 
loads of the crane and the vertical impact, lateral and longitu- 
dinal forces induced by the moving crane. 


1607.15.1 Maximum wheel load. The maximum wheel 
loads shall be the wheel /oads produced by the weight of 
the bridge, as applicable, plus the sum of the rated capac- 
ity and the weight of the trolley with the trolley positioned 
on its runway at the location where the resulting /oad 
effect is maximum. 
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1607.15.2 Vertical impact force. The maximum wheel 
loads of the crane shall be increased by the following 
percentages to account for the effects of vertical impact or 
vibration: 


Monorail cranes (powered) 


Cab-operated or remotely operated bridge cranes 


(powered) 25 percent 


Pendant-operated bridge cranes (powered) 10 percent 


Bridge cranes or monorail cranes with hand-geared 0 t 
bridge, trolley and hoist p 
1607.15.3 Lateral force. The lateral force on crane 
runway beams with electrically powered trolleys shall be 
calculated as 20 percent of the sum of the rated capacity of 
the crane and the weight of the hoist and trolley. The 
lateral force shall be assumed to act horizontally at the 
traction surface of a runway beam, in either direction 
perpendicular to the beam, and shall be distributed with 
due regard to the lateral stiffness of the runway beam and 
supporting structure. 


1607.15.4 Longitudinal force. The longitudinal force on 
crane runway beams, except for bridge cranes with hand- 
geared bridges, shall be calculated as 10 percent of the 
maximum wheel /oads of the crane. The longitudinal 
force shall be assumed to act horizontally at the traction 
surface of a runway beam, in either direction parallel to 
the beam. 


1607.16 Interior walls and partitions. Interior walls and 
partitions that exceed 6 feet (1829 mm) in height, including 
their finish materials, shall have adequate strength and stiff- 
ness to resist the /oads to which they are subjected but not 
less than a horizontal Joad of 5 psf (0.240 kN/m?). 


1607.16.1 Fabric partitions. Fabric partitions that 
exceed 6 feet (1829 mm) in height, including their finish 
materials, shall have adequate strength and stiffness to 
resist the following /oad conditions: 


1. The horizontal distributed /oad need only be applied 
to the partition framing. The total area used to deter- 
mine the distributed /oad shall be the area of the fab- 
ric face between the framing members to which the 
fabric is attached. The total distributed /oad shall be 
uniformly applied to such framing members in pro- 
portion to the length of each member. 


2. A concentrated /oad of 40 pounds (0.176 kN) 
applied to an 8-inch-diameter (203 mm) area [50.3 
square inches (32 452 mm?)] of the fabric face at a 
height of 54 inches (1372 mm) above the floor. 


1607.16.2 Fire walls. In order to meet the structural stabil- 
ity requirements of Section 706.2 where the structure on 
either side of the wall has collapsed, fire walls and their 
supports shall be designed to withstand a minimum hori- 
zontal allowable stress /oad of 5 psf (0.240 kN/m?). 


1607.17 Fixed ladders. Fixed ladders with rungs shall be 
designed to resist a single concentrated /oad of 300 pounds 
(1.33 kN) in accordance with Section 4.5.4 of ASCE 7. 
Where rails of fixed ladders extend above a floor or platform 
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at the top of the ladder, each side rail extension shall be 
designed to resist a single concentrated /oad of 100 pounds 
(0.445 kN) in accordance with Section 4.5.4 of ASCE 7. 
Ship's ladders shall be designed to resist the stair /oads given 
in Table 1607.1. 


1607.18 Library stack rooms. The live loading indicated in 
Table 1607.1 for library stack rooms applies to stack room 
floors that support nonmobile, double-faced library book 
stacks, subject to the following limitations: 


1. The nominal book stack unit height shall not exceed 90 
inches (2290 mm). 


2. The nominal shelf depth shall not exceed 12 inches 
(305 mm) for each face. 


3. Parallel rows of double-faced book stacks shall be sep- 
arated by aisles not less than 36 inches (914 mm) in 
width. 


1607.19 Seating for assembly uses. Bleachers, folding and 
telescopic seating and grandstands shall be designed for the 
loads specified in ICC 300. Stadiums and arenas with fixed 
seats shall be designed for the horizontal sway loads in 
Section 1607.19.1. 


1607.19.1 Horizontal sway loads. The design of stadiums 
and arenas with fixed seats shall include horizontal sway- 
ing forces applied to each row of seats as follows: 


1. 24 pounds per linear foot (0.35 kN/m) of seat 
applied in a direction parallel to each row of seats. 


2. 10 pounds per linear foot (0.15 kN/m) of seat 
applied in a direction perpendicular to each row of 
seats. 


The parallel and perpendicular horizontal swaying 
forces are not required to be applied simultaneously. 


1607.20 Sidewalks, vehicular driveways, and yards 
subject to trucking. The live loading indicated in Table 
1607.1 for sidewalks, vehicular driveways, and yards subject 
to trucking shall comply with the requirements of this section. 


1607.20.1 Uniform loads. In addition to the /oads indi- 
cated in Table 1607.1, other uniform /oads in accordance 
with an approved method that contains provisions for 
truck loading shall be considered where appropriate. 


1607.20.2 Concentrated loads. The concentrated wheel 
load indicated in Table 1607.1 shall be applied on an area 
of 4'/, inches by 4'/, inches (114 mm by 114 mm). 


1607.21 Stair treads. The concentrated /oad indicated in 
Table 1607.1 for stair treads shall be applied on an area of 2 
inches by 2 inches (51 mm by 51 mm). This /oad need not be 
assumed to act concurrently with the uniform /oad. 


1607.22 Residential attics. The /ive /oads indicated in Table 
1607.1 for attics in residential occupancies shall comply with 
the requirements of this section. 


1607.22.1 Uninhabitable attics without storage. In resi- 
dential occupancies, uninhabitable attic areas without 
storage are those where the maximum clear height 
between the joists and rafters is less than 42 inches (1067 
mm), or where there are not two or more adjacent trusses 
with web configurations capable of accommodating an 
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assumed rectangle 42 inches (1067 mm) in height by 24 
inches (610 mm) in width, or greater, within the plane of 
the trusses. The /ive load in Table 1607.1 need not be 
assumed to act concurrently with any other live load 
requirement. 


1607.22.2 Uninhabitable attics with storage. In residen- 
tial occupancies, uninhabitable attic areas with storage are 
those where the maximum clear height between the joist 
and rafter is 42 inches (1067 mm) or greater, or where 
there are two or more adjacent trusses with web configura- 
tions capable of accommodating an assumed rectangle 42 
inches (1067 mm) in height by 24 inches (610 mm) in 
width, or greater, within the plane of the trusses. The live 
load in Table 1607.1 need only be applied to those 
portions of the joists or truss bottom chords where both of 
the following conditions are met: 


1. The attic area is accessed from an opening not less 
than 20 inches (508 mm) in width by 30 inches (762 
mm) in length that is located where the clear height 
in the attic is not less than 30 inches (762 mm). 


2. The slope of the joists or truss bottom chords is not 
greater than 2 units vertical in 12 units horizontal. 
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The importance factor times the ground snow load, /; 
ре, shall be used as the balanced snow load for snow accu- 
mulation surfaces, such as decks, balconies, and other 
near-ground level surfaces or roofs of subterranean spaces, 
whose height above the ground surface is less than the 
depth of the ground snow, he (he = рг/ y). 


Exception: Ground snow loads determined in accor- 
dance with Section 1608.3 of the Building Code. 


TABLE 7.2 
GROUND SNOW LOAD ADJUSTMENT 


GROUND SNOW 
ADJUSTMENT LOADS 
(psf per foot of elevation 
gain) 


Oregon Coast Mountains 
0 


Interior and Willamette Valleys 


{до Кё. ы 
Cascade Mountains 
Siskiyou and Kalmiopsis Mountains КЕЛМЕ 
Plains east of the Cascades 
Klamath Basin 
Eastern Oregon Mountains 


The remaining portions of the joists or truss bottom 
chords shall be designed for a uniformly distributed con- 
current live load of not less than 10 pounds per square foot 
(0.48 kN/m?). 


1607.22.3 Attics served by stairs. Attic spaces served by 
stairways other than the pull-down type shall be designed 
to support the minimum /іуе load specified for habitable 
attics and sleeping rooms. 


SECTION 1608 
SNOW LOADS 


1608.1 General. Design snow /oads shall be determined in 
accordance with Chapter 7 of ASCE 7, as modified by 
Section 1608.2. 


1608.2 Modifications to ASCE 7. The text of ASCE 7 shall 
be modified as indicated in Sections 1608.2.1 through 
1608.2.5. 


1608.2.1 ASCE 7, Section 7.1. Modify ASCE 7, Section 
7.1.2, Symbols, meaning of pg, to read as follows: 


р, ground snow load as determined from Section 
1608.2.2 or 1608.3 of the Building Code, in БР 
(kN/m?) 


1608.2.2 ASCE 7, Section 7.2. Modify ASCE 7, Section 
7.2, Ground snow loads, p,, to read as follows: 


Ground snow /oads, ре, to be used in the determination 
of design snow /oads for roofs shall be those set forth in the 
online lookup tool at http://snowload.seao.org/lookup.html 
published by the Structural Engineers Association of Ore- 
gon. Where the site elevation is higher than the modeled 
elevation reported by the online lookup tool, the reported 
ground snow /oad values shall be adjusted by adding the 
specified loads from Table 7.2. 
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1608.2.3 ASCE 7, Section 7.3.4. Modify ASCE 7, Section 
7.3.4, Minimum Snow Load for Low-Slope Roofs, pm, to 
read as follows: 


The roof snow /oad for monoslope, hip and gable roofs 
with slopes less than 15 degrees and for curved roofs 
where the vertical angle from the eaves to the crown is less 
than 10 degrees shall be not less than 20 psf times the 
importance factor, /, plus the rain-on-snow surcharge 
determined from Section 7.10. This minimum roof snow 
load is a separate uniform load case and need not be used 
in determining or in combination with drift, sliding, unbal- 
anced or partial loads. 


1608.2.4 ASCE 7, Section 7.4. Modify ASCE 7, Section 
7.4, Sloped Roof Snow Loads, ps, to add the following: 


The sloped roof snow load, ps, used for design shall be 
not less than 20 psf times the importance factor, Zs, plus the 
rain-on-snow surcharge determined from Section 7.10. 
This minimum sloped roof snow load is a separate uni- 
form load case and need not be used in determination of or 
in combination with drift, sliding, unbalanced or partial 
loads. 


1608.2.5 ASCE 7, Section 7.10. Modify ASCE 7, Section 
7.10, Rain-on-Snow Surcharge Load, to read as follows: 


A 5 psf rain-on-snow surcharge shall be added to the 
minimum roof snow load determined from Sections 7.3.4 
and 7.4 where any of the following conditions exist: 


1. All roofs having a slope less than or equal to 1 unit 
vertical in 12 units horizontal (1:12). 


2. Roofs of any slope that constrain runoff of the drain- 
age system by parapets or other physical obstruc- 
tions and are capable of accumulating more than 1 
inch of standing water on any part of the roof. Struc- 
tures with a continuous gutter at the low-point eave 
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or comparable system shall not be considered as 
having constrained runoff. 


Exception: The 5 psf rain-on-snow surcharge need not 
apply to roofs, of any slope, where all of the following 
conditions exist: 


1. The roof drainage is not constrained. 


2. The mapped ground snow load, pg, is less than 15 
psf. 


3. The structure lies west of the Coast Range crest 
or east of the Cascade Range crest. At the most 
northern point of the Coast Range crest, the 
dividing line shall be the county line between 
Clatsop and Columbia counties. 


1608.3 Site-specific snow load study. Where ground snow 
loads determined from Section 1608.2.2 exceed the location- 
specific threshold /oads in Table 1608.3, an approved site- 
specific snow load study is required to determine the ground 
snow /оаа used for design. The ground snow /oad determina- 
tion from a site-specific study shall be based on an extreme 
value statistical analysis of data available in the vicinity of 
the site using a value with a 2-percent annual probability of 
being exceeded (50-year mean recurrence interval). 
TABLE 1608.3 


LOCATIONS AND CRITERIA FOR SITE-SPECIFIC 
GROUND SNOW LOAD STUDY REQUIREMENT 


GROUND SNOW 
LOCATION 


THRESHOLD LOADS FOR 


SITE-SPECIFIC STUDY (psf) 


Siskiyou and Kalmiopsis Mountains 
Eastern Oregon Mountains 


1608.4 Ponding instability. Susceptible bays of roofs shall 
be evaluated for ponding instability in accordance with Chap- 
ters 7 and 8 of ASCE 7. 


SECTION 1609 
WIND LOADS 


1609.1 Applications. Buildings, structures and parts thereof 
shall be designed to withstand the minimum wind loads 
prescribed herein. Decreases in wind /oads shall not be made 
for the effect of shielding by other structures. 


1609.1.1 Determination of wind loads. Wind /oads on 
every building or structure shall be determined in accor- 
dance with Chapters 26 to 30 of ASCE 7 using the basic 
design wind speed, V, as determined by Section 1609.3. 
The exposure category for a site is permitted to be deter- 
mined in accordance with Section 1609 or ASCE 7. Wind 
shall be assumed to come from any horizontal direction 
and wind pressures shall be assumed to act normal to the 
surface considered. 


Exceptions: 


1. Subject to the limitations of Section 1609.1.1.1, 
the provisions of ICC 600 shall be permitted for 
applicable Group R-2 and R-3 buildings. 
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2. Subject to the limitations of Section 1609.1.1.1, 
residential structures using the provisions of 
AWC WFCM. 


3. Subject to the limitations of Section 1609.1.1.1, 
residential structures using the provisions of AISI 
$230. 


4. Designs using МААММ ЕР 1001. The basic 
design wind speeds, V, used for the design shall 
be determined by Section 1609.3. 


5. Designs using TIA-222 for antenna-supporting 
structures and antennas, provided that the hori- 
zontal extent of Topographic Category 2 escarp- 
ments in Section 2.6.6.2 of TIA-222 shall be 16 
times the height of the escarpment. The basic 
design wind speeds, V, used for the design shall be 
determined by Section 1609.3. 


6. Wind tunnel tests in accordance with ASCE 49 
and Chapter 31 of ASCE 7, as modified by Sec- 
tion 1609.2. 


The wind speeds in Table 1609.3 are basic design wind 
speeds, V, and shall be converted in accordance with Sec- 
tion 1609.3.1 to allowable stress design wind speeds, У» 
when the provisions of the standards referenced in Excep- 
tions 4 and 5 are used. 


1609.1.1.1 Applicability. The provisions of ICC 600 
are applicable only to buildings located within Expo- 
sure B or C as defined in Section 1609.4. The 
provisions of ICC 600, AWC WFCM and AISI S230 
shall not apply to buildings sited on the upper half of an 
isolated hill, ridge or escarpment meeting all of the 
following conditions: 


1. The hill, ridge or escarpment is 60 feet (18 288 
mm) or higher if located in Exposure B or 30 feet 
(9144 mm) or higher if located in Exposure C. 


2. The maximum average slope of the hill exceeds 
10 percent. 


3. The hill, ridge or escarpment is unobstructed 
upwind by other such topographic features for a 
distance from the high point of 50 times the 
height of the hill or 2 miles (3.22 km), whichever 
is greater. 


1609.2 ASCE 7, Section 31.6.1.2. Modify ASCE 7, Section 
31.6.1.2, Peer Review Requirements for Wind Tunnel Tests of 
Roof-Mounted Solar Connectors, last paragraph to read as 
follows: 


The peer reviewer shall submit a written report to the 
municipality and the client. The report shall include, at a 
minimum, statements regarding the following: scope of 
peer review with limitations defined; status of wind tunnel 
test at the time of review; conformance of wind tunnel 
study with requirements of ASCE 49 and Section 31.6.1; 
conclusion of the reviewer identifying areas that need fur- 
ther review, investigation and/or clarification; recommen- 
dations; and statement from the reviewer that in their 
opinion the results of the wind tunnel tests have correctly 
been applied to the specific situation/project that the results 
of the wind tunnel tests are being applied to and that the 
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final design conforms to the requirements of ASCE 7-16 converted to allowable stress design wind speeds, У» 
for the intended use(s). using Table 1609.3.1 or Equation 16-17. 
1609.3 Basic design wind speed. The basic design wind Жы V/0.6 (Equation 16-17) 
speed, V, in mph, for the determination of the wind /oads TU 
shall be determined by Table 1609.3. Areas of special wind where: 
regions in Table 1609.3 shall be identified using Figure Г „= Allowable stress design wind speed applicable to 
1609.3. methods specified in Exceptions 4 and 5 of Section 

1609.3.1 Wind speed conversion. Where required, the 1609.1.1. 

basic design wind speeds of Table 1609.3 shall be V = Ваѕіс design wind speeds determined from Table 

1609.3. 
TABLE 1609.3 


BASIC DESIGN WIND SPEED, V, FOR RISK CATEGORY I, Il, Ill AND IV BUILDINGS AND OTHER STRUCTURES 


RISK CATEGORY I RISK CATEGORY || RISK CATEGORY III RISK CATEGORY IV 
COUNTY BASIC DESIGN WIND BASIC DESIGN WIND BASIC DESIGN WIND BASIC DESIGN WIND 
SPEED, V (MPH) SPEED, V (MPH) SPEED, Ива твар SPEED, E E 


CLIP татты 


Ве --- —— a — i mm 
Clatsop 91 96 102 107 
Columbia 103 107 
Columbia special wind геріоп" | E 130 130 


5 
Coos 89 95 101 106 
Crook special wind region* 100 115 
Cary ws MAS ONIS. НЫ MN 
Curry special wind region* 125 135 145 145 
ЕЕЕ СИ m | ns | ms 
Deschutes special wind region* 100 115 115 
Douglas 91 97 103 108 


Gu, 7 ak РРА. ee ee ЖЕНЕ! алын 


сто eee тыл а ee 
Bus v e EEL вЫ 
Hood River 92* 98* 105* 109* 

Hood River N.45.5? special wind region** 115* 120* 130* 130* 

Hood River S.45.5? special wind region* 100 110 115 115 

Jackson 


Jefferson 93 106 110 
Jefferson special wind region? 100 115 115 


nm Pare ROM oer) ee eer 


98 104 108 
130 130 


(continued) 
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TABLE 1609.3-continued 
BASIC DESIGN WIND SPEED, V, FOR RISK CATEGORY І, |, Ш AND IV BUILDINGS AND OTHER STRUCTURES A 
RISK CATEGORY | RISK CATEGORY || RISK CATEGORY III RISK CATEGORY IV 


BASIC DESIGN WIND | BASIC DESIGN WIND BASIC DESIGN WIND BASIC DESIGN WIND 
SPEED, V (MPH) SPEED, V (MPH) SPEED, V (MPH) SPEED, V (MPH) 


Multnomah “ 
Multnomah special wind region® * 


ЕАСИ ПЕС Т. ПАВ 
57 к-та 


35 MEUS SUC Т НҮ и Ком Ерот | 
Tillamook 91 96 
Tillamook special wind region* 125 135 


Em ан иоле —| — IB 57 
Nds EUNTES ccn ДЕЦЕ: ons TIE GE EE YE ERUIT UE БЕРЕН 
жыйынын. | — m — |- m | s | ms | 
Wasco special wind region" 100 115 115 

ЕРУ Ж T зи Dur 7 139r uu 
па + og eT Ем. а ЙУ? 
Yamii Е ти ААТ IV EE 


For SI: 1 mile per hour = 0.45 m/s. 

a. Refer to Figure 1609.3 for mapped special wind regions. 

b. The basic design wind speed for buildings and structures in this region with full exposure (wind exposure category D) to Ocean winds shall be 125 mph for 
Risk Category I, 135 mph for Risk Category II, and 145 mph for Risk Categories III and IV. 

c. The basic design wind speed for buildings and structures in this region with full exposure (wind exposure category D) to Columbia River Gorge winds shall be 
125 mph for Risk Category I, 135 mph for Risk Category II, and 145 mph for Risk Categories III and IV 

d. The basic design wind speed for buildings and structures in this region with full exposure (wind exposure category D) to Columbia River Gorge winds shall be 
115 mph for Risk Category I, 120 mph for Risk Category II, and 130 mph for Risk Categories III and IV. 


П Special wind regions 


FIGURE 1609.3 (P^ 
OREGON SPECIAL WIND REGIONS** AL 
a. Sites on the periphery of the identified special wind regions shall be verified using https://hazards.atcouncil.org. 


b. Basic design wind speeds shall be obtained from Table 1609.3; see Notes b, c and d for buildings and structures with full exposure (wind exposure category 
D) to Ocean or Columbia River Gorge winds. 
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TABLE 1609.3.1 
WIND SPEED CONVERSIONS? "© 


For SI: 1 mile per hour = 0.44 m/s. 
a. Linear interpolation is permitted. 
b. V, allowable stress design wind speed applicable to methods specified in Exceptions 1 through 5 of Section 1609.1.1. 
c. V = basic design wind speeds determined from Table 1609.3. 


1609.4 Exposure category. For each wind direction consid- 
ered, an exposure category that adequately reflects the 
characteristics of ground surface irregularities shall be deter- 
mined for the site at which the building or structure is to be 
constructed. Account shall be taken of variations in ground 
surface roughness that arise from natural topography and 
vegetation as well as from constructed features. 


1609.4.1 Wind directions and sectors. For each selected 
wind direction at which the wind /oads are to be evaluated, 
the exposure of the building or structure shall be deter- 
mined for the two upwind sectors extending 45 degrees 
(0.79 rad) either side of the selected wind direction. The 
exposures in these two sectors shall be determined in 
accordance with Sections 1609.4.2 and 1609.4.3 and the 
exposure resulting in the highest wind /oads shall be used 
to represent winds from that direction. 


1609.4.2 Surface roughness categories. A ground surface 
roughness shall be established in accordance with ASCE 7. 
1609.4.3 Exposure categories. An exposure category 
shall be determined in accordance with ASCE 7. 


1609.5 Roof systems. Roof systems shall be designed and 
constructed in accordance with Sections 1609.5.1 through 
1609.5.3, as applicable. 


1609.5.1 Roof deck. The roof deck shall be designed to 
withstand the wind pressures determined in accordance 
with ASCE 7. 


1609.5.2 Roof coverings. Roof coverings shall comply 
with Section 1609.5.1. 


Exception: Rigid tile roof coverings that are air perme- 
able and installed over a roof deck complying with 
Section 1609.5.1 are permitted to be designed in accor- 
dance with Section 1609.5.3. 


Asphalt shingles installed over a roof deck complying 
with Section 1609.5.1 shall comply with the wind-resis- 
tance requirements of Section 1504.2. 


1609.5.3 Rigid tile. Wind /oads on rigid tile roof cover- 
ings shall be determined in accordance with the following 
equation: 


M, = q,C, bLL [1.0 - GC,] (Equation 16-18) 
For SI: 
1 = q,C,oLL,[1.0 — GC,] 
5 1,000 
where: 
b = Exposed width, feet (mm) of the roof tile. 
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C, - Lift coefficient. The lift coefficient for concrete and 
clay tile shall be 0.2 or shall be determined by test in 
accordance with Section 1504.3.1. 


GC, = Roof pressure coefficient for each applicable roof 
zone determined from Chapter 30 of ASCE 7. Roof 
coefficients shall not be adjusted for internal pressure. 


L = Length, feet (mm) of the roof tile. 


L, = Moment arm, feet (mm) from the axis of rotation to 
the point of uplift on the roof tile. The point of uplift 
shall be taken at 0.76L from the head of the tile and 
the middle of the exposed width. For roof tiles with 
nails or screws (with or without a tail clip), the axis 
of rotation shall be taken as the head of the tile for 
direct deck application or as the top edge of the 
batten for battened applications. For roof tiles 
fastened only by a nail or screw along the side of the 
tile, the axis of rotation shall be determined by 
testing. For roof tiles installed with battens and 
fastened only by a clip near the tail of the tile, the 
moment arm shall be determined about the top edge 
of the batten with consideration given for the point 
of rotation of the tiles based on straight bond or 
broken bond and the tile profile. 


M, = Aerodynamic uplift moment, feet-pounds (N-mm) 
acting to raise the tail of the tile. 

4, = Wind velocity pressure, psf (kN/m?) determined 
from Section 26.10.2 of ASCE 7. 

Concrete and clay roof tiles complying with the follow- 
ing limitations shall be designed to withstand the aerody- 
namic uplift moment as determined by this section. 

1. The roof tiles shall be either loose laid on battens, 

mechanically fastened, mortar set or adhesive set. 


2. The roof tiles shall be installed on solid sheathing 
that has been designed as components and cladding. 


3. An underlayment shall be installed in accordance 
with Chapter 15. 


4. The tile shall be single lapped interlocking with a 
minimum head lap of not less than 2 inches (51 
mm). 

5. The length of the tile shall be between 1.0 and 1.75 
feet (305 mm and 533 mm). 

6. The exposed width of the tile shall be between 0.67 
and 1.25 feet (204 mm and 381 mm). 


7. The maximum thickness of the tail of the tile shall 
not exceed 1.3 inches (33 mm). 
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8. Roof tiles using mortar set or adhesive set systems 
shall have not less than two-thirds of the tile’s area 
free of mortar or adhesive contact. 


SECTION 1610 
SOIL LOADS AND HYDROSTATIC PRESSURE 


1610.1 Lateral pressures. Foundation walls and retaining 
walls shall be designed to resist lateral soil /oads from adja- 
cent soil. Soil /oads specified in Table 1610.1 shall be used as 
the minimum design lateral soil /oads unless determined 
otherwise by a geotechnical investigation in accordance with 
Section 1803. Foundation walls and other walls in which 
horizontal movement is restricted at the top shall be designed 
for at-rest pressure. Retaining walls free to move and rotate at 
the top shall be permitted to be designed for active pressure. 
Lateral pressure from surcharge /oads shall be added to the 
lateral soil /oad. Lateral pressure shall be increased if expan- 
sive soils are present at the site or the retaining wall will 
support an ascending backfill slope. Foundation walls shall 
be designed to support the weight of the full hydrostatic pres- 
sure of undrained backfill unless a drainage system is 
installed in accordance with Sections 1805.4.2 and 1805.4.3. 


Exception: Foundation walls extending not more than 8 
feet (2438 mm) below grade and laterally supported at the 
top by flexible diaphragms shall be permitted to be 
designed for active pressure. 


1610.2 Uplift loads on floor and foundations. Basement 
floors, slabs on ground, foundations, and similar approxi- 


mately horizontal elements below grade shall be designed to 
resist uplift loads where applicable. The upward pressure of 
water shall be taken as the full hydrostatic pressure applied 
over the entire area. The hydrostatic /oad shall be measured 
from the underside of the element being evaluated. The 
design for upward /oads caused by expansive soils shall 
comply with Section 1808.6. 


SECTION 1611 
RAIN LOADS 


1611.1 Design rain loads. Each portion of a roof shall be 
designed to sustain the /oad of rainwater as per the require- 
ments of Chapter 8 of ASCE 7. The design rainfall shall be 
based on the 100-year 15-minute duration event. Alterna- 
tively, a design rainfall of twice the 100-year hourly rainfall 
rate indicated in Figure 1611.1 shall be permitted. 


К = 5.2(а, + dj) (Equation 16-19) 

For SI: R = 0.0098(d, + d;) 

where: 

d, = Additional depth of water on the undeflected roof 
above the inlet of secondary drainage system at its 


design flow (in other words, the hydraulic head), in 
inches (mm). 

d, = Depth of water on the undeflected roof up to the inlet 
of secondary drainage system when the primary 
drainage system is blocked (in other words, the static 
head), in inches (mm). 


TABLE 1610.1 
LATERAL SOIL LOAD 


DESCRIPTION OF BACKFILL MATERIAL* 


Clayey gravels, poorly graded gravel-and-clay mixes 


UNIFIED SOIL 
CLASSIFICATION 
Atrest pressure 
WalFaraded. clean gravels gravel sand mixes ТТ берше a «ДИ 


Poorly graded clean gravels: ваа ОО ООС ОИ ПО —3 — ү ОНИ 
Si eravels poorly graded grave-sand mine БЫС.” ТЫН SL RE БАҒЫ. ТИ | 
о: 


DESIGN LATERAL SOIL LOAD" 
(pound per square foot per foot of depth) 


ОЕ clean sands: gravely зама у | о —| © | 
Poorly graded clean sands: sand-grvelmines | — 8 [| о —[ во | 
Siysmóspwwemedunisümhs | 
Send-sitclay mix withplaiefines — | SSCS 
Clayey sands poorly gradedsand-deymines м | 
ogani ssns мв рю 
Mixture ООО | мт ү е ОО ОИ 
Е ООО а 


For SI: 1 pound per square foot per foot of depth = 0.157 kPa/m, 1 foot = 304.8 mm. 


a. Design lateral soil loads are given for moist conditions for the specified soils at their optimum densities. Actual field conditions shall govern. Submerged or 
saturated soil pressures shall include the weight of the buoyant soil plus the hydrostatic loads. 
b. Unsuitable as backfill material. 


c. The definition and classification of soil materials shall be in accordance with ASTM D2487. 
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R -Rain load on the undeflected roof, in psf (kN/m?). 
Where the phrase “undeflected roof’ is used, 
deflections from /oads (including dead loads) shall not 
be considered when determining the amount of rain on 
the roof. 


1611.2 Ponding instability. Susceptible bays of roofs shall 
be evaluated for ponding instability in accordance with Chap- 
ters 7 and 8 of ASCE 7. 


1611.3 Controlled drainage. Roofs equipped with hardware 
to control the rate of drainage shall be equipped with a 
secondary drainage system at a higher elevation that limits 
accumulation of water on the roof above that elevation. Such 
roofs shall be designed to sustain the /oad of rainwater that 
will accumulate on them to the elevation of the secondary 
drainage system plus the uniform /oad caused by water that 
rises above the inlet of the secondary drainage system at its 
design flow determined from Section 1611.1. Such roofs 
shall be checked for ponding instability in accordance with 
Section 1611.2. 


SECTION 1612 
FLOOD LOADS 


1612.1 General. Within flood hazard areas as established in 
Section 1612.3, all new construction of buildings and struc- 
tures, including substantial improvement and restoration of 
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substantial damage to buildings and structures, shall be 
designed and constructed to resist the effects of flood hazards 
and flood loads. For buildings that are located in more than 
one flood hazard area as established by the flood plain 
administrator, the provisions associated with the most restric- 
tive flood hazard area shall apply. 


1612.2 Design and construction. The design and construc- 
tion of buildings and structures located in flood hazard areas, 
including coastal high hazard areas and coastal A zones, 
shall be in accordance with Chapter 5 of ASCE 7 and ASCE 
24. 


1612.3 Establishment of flood hazard areas. Where the 
local governing authority has adopted a flood hazard map and 
supporting data, the structure design and construction shall be 
in conformance with Section 1612.4. 


1612.4 Flood hazard documentation. The following docu- 
mentation shall be prepared and sealed by a registered design 
professional and submitted to the building official: 


1. For construction in flood hazard areas other than 
coastal high hazard areas or coastal A zones as estab- 
lished by the flood plain administrator: 


1.1. The elevation of the /owest floor, including the 
basement, as required by the lowest floor eleva- 
tion inspection in Section 110.3.3 and for the 
final inspection in Section 110.3.12.1. 


8 15.2 


For SI: 1 inch = 25.4 mm. 


ШИШ 1.15 |. 1 


Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington, DC. 


FIGURE 1611.1 
100-YEAR, 1-HOUR RAINFALL (INCHES) OREGON 
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1.2. For fully enclosed areas below the design flood 
elevation where provisions to allow for the 


The seismic design category for a structure is permitted to be 


determined in accordance with Section 1613 or ASCE 7. 


automatic entry and exit of floodwaters do not 
meet the minimum requirements in Section 
2.7.2.1 of ASCE 24, construction documents 
shall include a statement that the design will 
provide for equalization of hydrostatic flood 
forces in accordance with Section 2.7.2.2 of 
ASCE 24. 


1.3. For dry floodproofed nonresidential buildings, 
construction documents shall include a state- 
ment that the dry floodproofing is designed in 
accordance with ASCE 24 and shall include the 
flood emergency plan specified in Chapter 6 of 
ASCE 24. 


2. For construction in coastal high hazard areas and 
coastal A zones as established by the flood plain admin- 
istrator: 


2.1. The elevation of the bottom of the lowest hori- 
zontal structural member as required by the 
lowest floor elevation inspection in Section 
110.3.3 and for the final inspection in Section 
110.3.12.1. 


2.2. Construction documents shall include а state- 
ment that the building is designed in accor- 
dance with ASCE 24, including that the pile or 
column foundation and building or structure to 
be attached thereto is designed to be anchored 
to resist flotation, collapse and lateral move- 
ment due to the effects of wind and flood loads 
acting simultaneously on all building compo- 
nents, and other /oad requirements of Chapter 
16. 


2.3. For breakaway walls designed to have a resis- 
tance of more than 20 psf (0.96 kN/m’) deter- 
mined using allowable stress design, 
construction documents shall include a state- 
ment that the breakaway wall is designed in 
accordance with ASCE 24. 


2.4 For breakaway walls where provisions to allow 
for the automatic entry and exit of floodwaters 
do not meet the minimum requirements in Sec- 
tion 2.7.2.1 of ASCE 24, construction docu- 
ments shall include a statement that the design 
will provide for equalization of hydrostatic 
flood forces in accordance with Section 2.7.2.2 
of ASCE 24. 


SECTION 1613 
EARTHQUAKE LOADS 


1613.1 Scope. Every structure, and portion thereof, including 
nonstructural components that are permanently attached to 
structures and their supports and attachments, shall be 
designed and constructed to resist the effects of earthquake 
motions in accordance with Chapters 11, 12, 13, 15, 17 and 
18 of ASCE 7 as modified by Section 1613.4, as applicable. 
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Exceptions: 


1. Detached one- and two-family dwellings, assigned 
to Seismic Design Category A, B or C, or located 
where the mapped short-period spectral response 
acceleration, S is less than 0.4 р. 


2. The seismic force-resisting system of wood-frame 
buildings that conform to the provisions of Section 
2308 are not required to be analyzed as specified in 
this section. 


3. Agricultural storage structures intended only for 
incidental human occupancy. 


4. Structures that require special consideration of their 
response characteristics and environment that are 
not addressed by this code or ASCE 7 and for which 
other regulations provide seismic criteria, such as 
vehicular bridges, electrical transmission towers, 
hydraulic structures, buried utility lines and their 
appurtenances and nuclear reactors. 


5. References within ASCE 7 to Chapter 14 shall not 
apply, except as specifically required herein. 


1613.1.1 Suspended acoustical tile or lay-in panel ceilings. 
Suspended acoustical tile or lay-in panel ceilings in structures 
assigned to Seismic Design Category C, D, E or F shall meet 
the prescriptive design provisions of ASCE 7 Section 13.5.6.2 
unless designed in accordance with ASCE 7 Section 13.5.6.3 
or seismically qualified in accordance with ASCE 7 Section 
13.2.5 or 13.2.6. 


Exception: Suspended acoustical tile or lay-in panel 
ceiling areas less than or equal to 144 square feet 
(13.4 т?) enclosed by walls or soffits, provided that 
the walls or soffits are laterally braced to the structure 
above. 


1613.2 Seismic ground motion values. Seismic ground 
motion values shall be determined in accordance with this 
section. 


1613.2.1 Mapped acceleration parameters. The parame- 
ters S, and S, as illustrated in Figures 1613.2.1(1) and 
1613.2.1(2), shall be determined using the Applied Tech- 
nology Council (ATC) Hazards by Location Tool at 
Hazards.atcouncil.org, with ASCE 7-16 selected as the 
"Reference Document." 


1613.2.2 Site class definitions. Based on the site soil 
properties, the site shall be classified as Site Class A, B, C, 
D, E or F in accordance with Chapter 20 of ASCE 7. 


Where the soil properties are not known in sufficient 
detail to determine the site class, Site Class D, subjected to 
the requirements of Section 1613.2.3, shall be used unless 
the building official or geotechnical data determines that 
Site Class E or F soils are present at the site. 


Where site investigations that are performed in accor- 
dance with Chapter 20 of ASCE 7 reveal rock conditions 
consistent with Site Class B, but site-specific velocity 
measurements are not made, the site coefficients Е, and F, 
shall be taken at unity (1.0). 
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1613.2.3 Site coefficients and adjusted maximum 
considered earthquake spectral response acceleration 
parameters. The maximum considered earthquake spec- 
tral response acceleration for short periods, Sys, and at 1- 
second period, S,,,, adjusted for site class effects shall be 
determined by Equations 16-20 and 16-21, respectively: 


Sus = F Ss (Equation 16-20) 
Sy; ^ F,6, (Equation 16-21) 


but Sys shall not be taken less than S,,, except when deter- 
mining the seismic design category in accordance with 
Section 1613.2.5. 


where: 
F, = Site coefficient defined in Table 1613.2.3(1). 
Е, = Site coefficient defined in Table 1613.2.3(2). 


S, = The mapped spectral accelerations for short periods 
as determined in Section 1613.2.1. 


S, = The mapped spectral accelerations for a 1-second 
period as determined in Section 1613.2.1. 


Where Site Class D is selected as the default site class 
per Section 1613.2.2, the value of F, shall be not less than 
1.2. Where the simplified design procedure of ASCE 7 
Section 12.14 is used, the value of F, shall be determined 
in accordance with ASCE 7 Section 12.14.8.1, and the val- 
ues of F,, Sys and Sy, need not be determined. 


1613.2.4 Design spectral response acceleration parame- 
ters. Five-percent damped design spectral response 
acceleration at short periods, 6),;, and at 1-зесопа period, 
Sp), shall be determined from Equations 16-22 and Equa- 
tion 16-23, respectively: 


Sps = Sys (Equation 16-22) 
Sp) = 5м) (Equation 16-23) 


where: 


Sys = The maximum considered earthquake spectral 
response accelerations for short period as 
determined in Section 1613.2.3. 


S\, = The maximum considered earthquake spectral 
response accelerations for 1-ѕесопа period as 
determined in Section 1613.2.3. 


1613.2.5 Determination of seismic design category. 
Structures classified as Risk Category 1, ЇЇ ог Ш that are 
located where the mapped spectral response acceleration 
parameter at 1-second period, S,, is greater than or equal to 
0.75 shall be assigned to Seismic Design Category E. 
Structures classified as Risk Category IV that are located 
where the mapped spectral response acceleration parame- 
ter at 1-second period, 5), is greater than or equal to 0.75 
shall be assigned to Seismic Design Category F. Other 
structures shall be assigned to a seismic design category 
based on their risk category and the design spectral 
response acceleration parameters, Sps and S,,, determined 
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in accordance with Section 1613.2.4 or the site-specific 
procedures of ASCE 7. Each building and structure shall 
be assigned to the more severe seismic design category in 
accordance with Table 1613.2.5(1) or 1613.2.5(2), irre- 
spective of the fundamental period of vibration of the 
structure, 7. 


1613.2.5.1 Alternative seismic design category deter- 
mination. Where S, is less than 0.75, the seismic design 
category is permitted to be determined from Table 
1613.2.5(1) alone where all of the following apply: 


1. In each of the two orthogonal directions, the 
approximate fundamental period of the structure, 
T,, in each of the two orthogonal directions deter- 
mined in accordance with Section 12.8.2.1 of 
ASCE 7, is less than 0.8 7, determined in accor- 
dance with Section 11.8.6 of ASCE 7. 


2. In each of the two orthogonal directions, the fun- 
damental period of the structure used to calculate 
the story drift is less than 7,. 


3. Equation 12.8-2 of ASCE 7 is used to determine 
the seismic response coefficient, C, 


4. The diaphragms are rigid or are permitted to be 
idealized as rigid in accordance with Section 
12.3.1 of ASCE 7 or, for diaphragms permitted 
to be idealized as flexible in accordance with 
Section 12.3.1 of ASCE 7, the distances between 
vertical elements of the seismic force-resisting 
system do not exceed 40 feet (12 192 mm). 


1613.2.5.2 Simplified design procedure. Where the 
alternate simplified design procedure of ASCE 7 is 
used, the seismic design category shall be determined 
in accordance with ASCE 7. 


1613.3 Photovoltaic panel systems. 


1613.3.1  Ballasted photovoltaic panel systems. 
Ballasted, roof-mounted photovoltaic panel systems need 
not be rigidly attached to the roof or supporting structure. 
Ballasted non-penetrating systems shall be designed and 
installed only on roofs with slopes not more than one unit 
vertical in 12 units horizontal. Ballasted nonpenetrating 
systems shall be designed to resist sliding and uplift 
resulting from lateral and vertical forces as required by 
Section 1605, using a coefficient of friction determined 
by acceptable engineering principles. Іп structures 
assigned to Seismic Design Category C, D, E or F, 
ballasted nonpenetrating systems shall be designed to 
accommodate seismic displacement determined by 
nonlinear response-history or other approved analysis or 
shake-table testing, using input motions consistent with 
ASCE 7 lateral and vertical seismic forces for nonstruc- 
tural components on roofs. 


1613.3.2 Rigidly attached photovoltaic panel systems. 
The mass of nonballasted photovoltaic panel systems shall 
be considered in the seismic design of the supporting 
structure. 
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TABLE 1613.2.3(1) 
VALUES OF SITE COEFFICIENT Е," 


MAPPED RISK TARGETED MAXIMUM CONSIDERED EARTHQUAKE (MCE,) 
SITE CLASS SPECTRAL RESPONSE ACCELERATION PARAMETER AT SHORT PERIOD 


RAAE А ee ЕСТІГЕН 


a. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at short period, S,. 
b. Values shall be determined in accordance with Section 11.4.8 of ASCE 7. 


TABLE 1613.2.3(2) 
VALUES OF SITE COEFFICIENT F; 


et eet Nes 


а. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at 1-second period, 5). 
b. Values shall be determined in accordance with Section 11.4.8 of ASCE 7. 
с. See requirements for site-specific ground motions in Section 11.4.8 of ASCE 7. 


TABLE 1613.2.5(1) 
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION 


bier oon pl ME и ИУ м E 
Seng 
эле Sod сас. TU LOU a Lae 
НЕ "ПОМИ Я See ара Ret wp rare a | 
0.502 < Sps faite: ake е теі. ee a ле ee ал 


TABLE 1613.2.5(2) 
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION 


RISK CATEGORY 
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1613.3.3 Solar-ready roofs. Where roofs are required to be 
provided with a solar-ready zone, a collateral dead load 
shall be included in the seismic design of the building in 
accordance with Section 3111.4. 


1613.4 Modifications to ASCE 7. The text of ASCE 7 shall 
be modified as indicated in Sections 1613.4.1 through 
1613.4.15. 


1613.41 ASCE 7, Section 12.2.3.2, Item e. Modify 
ASCE 7, Section 12.2.3.2, Two-Stage Analysis Procedure, 
Item e to read as follows: 


e. The upper portion is analyzed with the equivalent 
lateral force or modal response spectrum procedure, 
and the lower portion is analyzed with the equiva- 
lent lateral force procedure. Compliance with Table 
12.6-1 shall be based on the height of each portion 
of the structure analyzed independently. 


1613.4.2 ASCE 7, Section 13.1.4, Items 5 and 6. Modify 
ASCE 7, Section 13.1.4, Exemptions, Items 5 and 6 to read 
as follows: 


5. Mechanical and electrical components in Seismic 
Design Category C provided that either 


a. The component Importance factor, Jp, is equal 
to 1.0 and the component is positively 
attached to the structure; or 


b. The component weighs 75 pounds (333N) or 
less or, in the case of a distribution system, 5 
Ib/ft (73 N/m) or less. 


6. Discrete mechanical and electrical components in 
Seismic Design Category D, E or F that are posi- 
tively attached to the structure, provided that either 


a. The component weighs 400 pounds (1,779 N) 
or less, the center of mass is located 4 feet or 
less above the adjacent floor or roof level, 
flexible connections are provided between the 
component and associated ductwork, piping, 
and conduit, and the component Importance 
Factor, Љ, is equal to 1.0; or 


b. The component weighs 75 pounds (333 N) or 
less or, in the case of a distribution system, 5 
Ib/ft (73 N/m) or less; 


1613.4.3 ASCE 7, Table 12.2-1, G.2 and footnote q. 
Modify ASCE 7, Table 122-1, Design Coefficients and 
Factors for Seismic Force-Resisting Systems, Пет G.2 
and add footnote q as follows: 


q. Single-story steel ordinary cantilever column sys- 
tems in structures assigned to Seismic Design Cate- 
gory D, E or F are permitted in penthouse structures 
not exceeding 20 feet (6096 mm) in height and in 
single-story buildings up to a structural height, л, of 
35 feet (10 668 mm), provided that the total effec- 
tive seismic weight tributary to the roof, including 


. Steel ordinary 
cantilever 

column 
systems 
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the weight of walls, does not exceed 20 psf (0.96 
kN/m?). The weight of the wall included in the 20 
psf (0.96 kN/m?) previously noted shall be the seis- 
mic weight of the wall tributary to the roof, divided 
by the roof area. 


1613.4.4 ASCE 7, Table 12.2-1 footnote j. Modify ASCE 
7, Table 12.2-1, Design Coefficients and Factors for Seis- 
mic Force-Resisting Systems, footnote j to read as follows: 


j. Steel ordinary concentrically braced frames are per- 
mitted in penthouses not exceeding 20 feet (6096 
mm) in height and in single-story buildings up to a 
structural height, /» of 60 feet (18 288 mm), pro- 
vided that the total effective seismic weight tributary 
to the roof, including the weight of walls, does not 
exceed 20 psf (0.96 kN/m?). The weight of the wall 
included in the 20 psf (0.96 kN/m?) previously noted 
shall be the seismic weight of the wall tributary to 
the roof, divided by the roof area. In addition, the 
weight of the exterior wall more than 35 feet (10 668 
mm) above the base and tributary to the braced 
frame shall not exceed 20 psf (0.96 kN/m?). 


1613.4.5 ASCE 7, Section 12.2.5.4. Modify ASCE 7, 
Section 12.2.5.4, Increased Structural Height Limit for 
Steel Eccentrically Braced Frames, Steel Special Concen- 
trically Braced Frames, Steel Buckling-Restrained Braced 
Frames, Steel Special Plate Shear Walls, and Special 
Reinforced Concrete Shear Walls, by adding the following 
exception: 


Exception: For application of the provisions in this 
section only, stories where the story drift ratio 
measured at the extreme corners of the diaphragm does 
not exceed 0.25 percent need not be considered in the 
determination of horizontal structural irregularity Type 
Ib in Table 12.3-1. 


1613.4.6 ASCE 7, Section 12.2.5.6. Modify ASCE 7, 
Section 12.2.5.6, Steel Ordinary Moment Frames. 


1613.4.6.1 ASCE 7, Section 12.2.5.6.1, Item a. 
Modify ASCE 7, Section 12.2.5.6.1, Seismic Design 
Category D or E, Кет a to read as follows: 


a. Single-story steel ordinary moment frames in 
structures assigned to Seismic Design Category D 
or E are permitted in penthouses not exceeding 
20 feet (6096 mm) in height and in buildings up 

to a structural height, л,, of 65 feet (19 812 mm), 

provided that the total effective seismic weight 

tributary to the roof, including the weight of 
walls, does not exceed 20 psf (0.96 kN/m’). The 

weight of the wall included in the 20 psf (0.96 

kN/m?) previously noted shall be the seismic 

weight of the wall tributary to the roof, divided 
by the roof area. In addition, the weight of the 

exterior wall more than 35 feet (10 668 mm) 

above the base and tributary to the moment frame 

shall not exceed 20 psf (0.96 kN/m?). 


Exception: Single-story structures with steel 
ordinary moment frames whose purpose is to 
enclose equipment or machinery (including 
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cranes) and whose occupants are engaged in 
maintenance or monitoring of that equipment, 
machinery or their associated processes shall 
be permitted to be of unlimited height, 
provided that the total effective seismic weight 
tributary to the roof, including contribution 
from walls, equipment or machinery, does not 
exceed 20 psf (0.96 kN/m?). In addition, the 
dead load of the exterior wall system, including 
exterior columns more than 35 feet (10 668 
mm) above the base, shall not exceed 20 psf 
(0.96 kN/ m?). For determining compliance 
with effective seismic weight limitations of the 
roof and exterior walls, equipment and 
machinery, including cranes, not self-support- 
ing for all loads shall be treated as fully 
tributary to either the roof or adjacent exterior 
wall (but not both) where located in an exterior 
bay, or as fully tributary to the adjacent roof 
where located in an interior bay. The tributary 
area used for weight distribution of equipment 
and machinery shall not exceed 600 square feet 
(56 m°). 


1613.4.6.2 ASCE 7, Section 12.2.5.6.2. Modify ASCE 
7, Section 12.2.5.6, Seismic Design Category F, to read 
as follows: 


Single-story steel ordinary moment frames іп 
structures assigned to Seismic Design Category F are 
permitted in penthouses not exceeding 20 feet (6096 
mm) in height and in buildings up to a structural 
height, И», of 65 feet (19 812 mm), provided that the 
total effective seismic weight tributary to the roof, 
including the weight of walls, does not exceed 20 psf 
(0.96kN/m?). The weight of the wall included in the 
20 psf (0.96 КМ/ т?) previously noted shall be the 
seismic weight of the wall tributary to the roof, 
divided by the roof area. In addition, the weight of the 
exterior wall more than 35 feet (10 668 mm) above the 
base and tributary to the moment frame shall not 
exceed 20 psf (0.96 kN/m’). 


1613.4.7 ASCE 7, Section 12.2.5.7. Modify ASCE 7, 
Section 12.2.5.7, Steel Intermediate Moment Frames, 
according to Sections 1613.5.7.1 through 1613.5.7.3. 


16-26 


1613.4.7.1 ASCE 7, Section 12.2.5.7.1, Item a. 
Modify ASCE 7, Section 12.2.5.7.1, Seismic Design 
Category D, ltem a, to read as follows: 


a. Single-story steel intermediate moment frames in 
structures assigned to Seismic Design Category D 
are permitted in penthouses not exceeding 20 feet 
(6096 mm) in height and in buildings up to a 
structural height, Л „ of 65 feet (19 812 mm), pro- 
vided that the total effective seismic weight tribu- 
tary to the roof, including the weight of walls, 
does not exceed 20 psf (0.96 kN/m?). The weight 
of the wall included in the 20 psf (0.96 kN/m?) 
previously noted shall be the seismic weight of 
the wall tributary to the roof, divided by the roof 
area. In addition, the weight of the exterior wall 


more than 35 feet (10 668 mm) above the base 
and tributary to the moment frame shall not 
exceed 20 psf (0.96 kN/m?). 


Exception: Single-story structures with steel 
intermediate moment frames whose purpose is 
to enclose equipment or machinery (including 
cranes) and whose occupants are engaged in 
maintenance or monitoring of that equipment, 
machinery or their associated processes, shall 
be permitted to be of unlimited height, 
provided that the total effective seismic weight 
tributary to the roof, including contribution 
from walls, equipment or machinery, does not 
exceed 20 psf (0.96 kN/m?). In addition, the 
dead load of the exterior wall system, including 
exterior columns more than 35 feet (10 668 
mm) above the base, shall not exceed 20 psf 
(0.96 КМ/ m?). For determining compliance 
with effective seismic weight limitations of the 
roof and exterior walls, equipment and 
machinery, including cranes, not self-support- 
ing for all loads shall be treated as fully 
tributary to either the roof or adjacent exterior 
wall (but not both) where located in an exterior 
bay, or as fully tributary to the adjacent roof 
where located in an interior bay. The tributary 
area used for weight distribution of equipment 
and machinery shall not exceed 600 square feet 
(56 m°). 


1613.4.7.2 ASCE 7, Section 12.2.5.7.2, Item а. 
Modify ASCE 7, Section 12.2.5.7.2, Seismic Design 
Category E, Item a, to read as follows: 


a. Single-story steel intermediate moment frames in 
structures assigned to Seismic Design Category E 
are permitted in penthouses not exceeding 20 feet 
(6096 mm) in height and in buildings up to a 
structural height, /n, of 65 feet (19 812 mm), pro- 
vided that the total effective seismic weight tribu- 
tary to the roof, including the weight of walls, 
does not exceed 20 psf (0.96 kN/m?). The weight 
of the wall included in the 20 psf (0.96 kN/m?) 
previously noted shall be the seismic weight of 
the wall tributary to the roof, divided by the roof 
area. In addition, the weight of the exterior wall 
more than 35 feet (10 668 mm) above the base 
and tributary to the moment frame shall not 
exceed 20 psf (0.96 kN/m’). 


Exception: Single-story structures with steel 
intermediate moment frames whose purpose 
is to enclose equipment or machinery (includ- 
ing cranes) and whose occupants are engaged 
in maintenance or monitoring of that equip- 
ment, machinery or their associated processes 
shall be permitted to be of unlimited height, 
provided that the total effective seismic 
weight tributary to the roof, including contri- 
bution from walls, equipment or machinery, 
does not exceed 20 psf (0.96 kN/m?). In addi- 
tion, the dead load of the exterior wall system, 
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including exterior columns more than 35 feet 
(10 668 mm) above the base, shall not exceed 
20 psf (0.96 kN/ m?). For determining compli- 
ance with effective seismic weight limitations 
of the roof and exterior walls, equipment and 
machinery, including cranes, not self- 
supporting for all /oads shall be treated as 
fully tributary to either the roof or adjacent 
exterior wall (but not both) where located in 
an exterior bay, or as fully tributary to the 
adjacent roof where located in an interior bay. 
The tributary area used for weight distribution 
of equipment and machinery shall not exceed 
600 square feet (56 m°). 


1613.4.7.3 ASCE 7, Section 12.2.5.7.3, Item a. 
Modify ASCE 7, Section 12.2.5.7.3, Seismic Design 
Category F, Item a, to read as follows: 


a. Single-story steel intermediate moment frames 
in structures assigned to Seismic Design Cate- 
gory F are permitted in penthouses not exceed- 
ing 20 feet (6096 mm) in height and in 
buildings up to a structural height, А», of 65 feet 
(19 812 mm), provided that the total effective 
seismic weight tributary to the roof, including 
the weight of walls, does not exceed 20 psf 
(0.96 kN/m?). The weight of the wall included 
in the 20 psf (0.96 kN/m^) previously noted 
shall be the seismic weight of the wall tributary 
to the roof, divided by the roof area. In addi- 
tion, the weight of the exterior wall more than 
35 feet (10 668 mm) above the base and tribu- 
tary to the moment frame shall not exceed 20 
psf (0.96 kN/m?). 


1613.4.8 ASCE 7, Section 12.3.3.1. Modify ASCE 7, 
Section 12.3.3.1, Prohibited Horizontal and Vertical 
Irregularities for Seismic Design Categories D through F, 
by adding the following exception: 


Exception: For application of the provisions in this 
section only, stories where the story drift ratio 
measured at the extreme corners of the diaphragm does 
not exceed 0.25 percent need not be considered in the 
determination of horizontal structural irregularity Type 
Ib in Table 12.3-1. 


1613.4.9 ASCE 7, Section 12.3.3.3. Modify ASCE 7, 
Section 12.3.3.3, Elements Supporting Discontinuous 
Walls or Frames, to read as follows: 


Structural elements and their connections supporting 
discontinuous walls or frames of structures that have hor- 
izontal irregularity Type 4 of Table 12.3-1 or vertical 
irregularity Type 4 of Table 12.3-2 shall be designed to 
resist the seismic load effects including overstrength of 
Section 12.4.3. The connections of discontinuous walls 
or frames to the supporting members shall be adequate to 
transmit the forces for which the discontinuous walls or 
frames were required to be designed. 
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1613.4.10 ASCE 7, Section 12.7.2, Item 1. Modify ASCE 
7, Section 12.7.2, Effective Seismic Weight, Item 1, to read 
as follows: 


1. In areas used for storage or in library stack rooms, а 
minimum of 25 percent of the floor live load shall be 
included. 


Exceptions: 


a. Where the inclusion of storage loads or 
library stack loads adds not more than 5 
percent to the effective seismic weight at 
that level, it need not be included in the 
effective seismic weight. 


b. Floor live load in public garages and open 
parking structures need not be included. 


1613.4.11 ASCE 7, Section 12.14.8.1, Item 1. Modify 
ASCE 7, Section 12.14.8.1, Seismic Base Shear, Item 1, to 
read as follows: 


1. In areas used for storage or in library stack rooms, а 
minimum of 25 percent of the floor live load shall be 
included. 


Exceptions: 


a. Where the inclusion of storage loads or 
library stack loads adds not more than 5 
percent to the effective seismic weight at 
that level, it need not be included in the 
effective seismic weight. 


b. Floor live load in public garages and open 
parking structures need not be included. 


1613.4.12 ASCE 7, Section 13.5.6.2.2, Item с. Modify 
ASCE 7, Section 13.5.6.2.2, Seismic Design Categories D 
through Е, by adding an Item с to read as follows: 


с. Ceiling areas of 1,000 square feet (93 т?) or less 
shall be exempt from the lateral force bracing 
requirements of ASTM E580, Section 5.2.8. 


1613.4.13 ASCE 7, Section 15.4.3. Modify ASCE 7, 
Section 15.4.3, Loads, to read as follows: 


The seismic effective weight, W, for nonbuilding struc- 
tures shall include the dead load and other loads as defined 
for structures in Section 12.7.2. For purposes of calculat- 
ing design seismic forces in nonbuilding structures, W also 
shall include all normal operating contents for items such 
as tanks, vessels, bins, hoppers and piping. W shall include 
20 percent of snow or ice loads where the flat roof snow 
load, P, or weight of ice, D, exceeds 30 psf (1.44 kN/m?), 
regardless of actual roof or top of structure slope. 


1613.4.14 ASCE 7, Section 21.3. Modify ASCE 7, 
Section 21.3, Design Response Spectrum, to read as 
follows: 


The design spectral response acceleration at any period 
shall be determined from Equation (21.3-1): 


$ = 25 


avr 3 aM (21.3-1) 


where S,,, is the MCE spectral response acceleration 
obtained from Section 21.1 or 21.2. 
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The design spectral response acceleration at any period 
shall not be taken as less than 80 percent of 5, determined 
in accordance with Section 11.4.6, where F, and F, are 
determined as follows: 


(i) For Site Classes А, В, and С: F, and Е, are deter- 
mined using Tables 11.4-1 and 11.4-2, respec- 
tively; 


(ii) For Site Class D: F, is determined using Table 
11.4-1, and F, is taken as 2.4 for S, « 0.2 or 2.5 for 
S, 2 0.2; and 


(iii) For Site Class E: F, is determined using Table 
11.4-1 for 5, < 1.0 or taken as 1.0 for S, > 1.0, and 
Е, is taken as 4.2 for S, < 0.1 or 4.0 for S, > 0.1. 


Exception: For Site Classes D and E, the value of F, 
may be determined using straight-line interpolation 
between the value determined from ASCE 7, Section 
21.3, without the provisions of this exception and the 
value determined from Table 1613.2.3(2) in the Build- 
ing Code, based on the relative hazard contribution 
from the Cascadia Subduction Zone interface sources. 
The values of F, from ASCE 7, Section 21.3, without 
the provisions of this exception and Table 1613.2.3(2) 
in the Building Code, shall be associated with a relative 
hazard contribution from the Cascadia Subduction 
Zone interface sources of zero (0) percent and 100 
percent, respectively. The relative hazard contribution 
shall be determined using the USGS Unified Hazard 
Tool and the 2014 National Seismic Hazard Map model 
data for the 2-percent probability of occurrence in 50- 
year hazard, a spectral period of one (1) second and the 
soil site class for the site. All Cascadia Subduction 
Zone interface sources shall be summed and divided by 
the sum of the deaggregated hazards which contribute a 
minimum of 1 percent to the hazard. A site-specific 
PSHA at spectral periods greater than 1 second that are 
consistent with the first modal period of the structure 
can substitute the USGS Unified Hazard Tool when 
geotechnical peer review is included in the project. 


For sites classified as Site Class F requiring site- 
specific analysis in accordance with Section 11.4.7, the 
design spectral response acceleration at any period 
shall not be less than 80 percent of S, determined for 
Site Class E in accordance with Section 11.4.5. 


Exception: Where a different site class can be justi- 
fied using the site-specific classification procedures 
in accordance with Section 20.3.3, a lower limit of 80 
percent of S, for the justified site class shall be 
permitted to be used. 


1613.4.15 ASCE 7, Section 13.4.5, Exceptions. Modify 
ASCE 7, Section 13.4.5, Power-Actuated Fasteners, 
Exceptions to read as follows: 


Exceptions: 


l. Power-actuated fasteners in concrete used for 
support of acoustical tile or lay-in panel sus- 
pended ceiling applications and distribution sys- 
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tems where the service load on any individual 
fastener does not exceed 90 pounds (400 N); and 


2. Power-actuated fasteners in steel where the ser- 
vice load on any individual fastener does not 
exceed 250 pounds (1112 N). 


1613.5 Earthquake recording instrumentation. In Seismic 
Design Category D, E or F, every new building over six 
stories above grade in height with an aggregate floor area of 
60,000 square feet (5574 m^) or more, and every building 
over 10 stories in height regardless of the floor area, shall be 
provided with an approved system with not less than three 
approved recording accelerographs. The accelerographs shall 
be interconnected for common start and common timing. 


Exception: In lieu of installing the earthquake recording 
instrumentation as outlined in this section, the applicant is 
permitted to make a deposit of an equivalent cost to the 
Earthquake Recording Instrument Fund in the Oregon 
Department of Geology and Mineral Industries 
(ООСАМІ). Proof of this deposit shall be provided to the 
building official. 


1613.5.1 Location. The instruments shall be located in the 
lowest floor level, midportion, and near the top of the 
building. (Upper-level instruments shall be positioned to 
record earthquake motions at mutually orthogonal direc- 
tions; for example, N-S and E-W directions.) Each 
instrument shall be located so that access is maintained at 
all times and is unobstructed by room contents. A sign 
stating “MAINTAIN CLEAR ACCESS TO THIS 
INSTRUMENT" shall be posted in a conspicuous loca- 
tion. Agents of DOGAMI are considered deputies of the 
building official with jurisdiction and shall have access to 
accelerographs. If access to accelerographs is denied, 
DOGAMI shall have recourse to remedies provided by 
law. 


1613.5.2 Maintenance. Maintenance and service of the 
instruments shall be provided by the owner of the build- 
ing, subject to the approval of the building official and 
DOGAMI. Data produced by the instruments shall be 
made available to the building official on request. 


1613.5.3 Records. Noninterpretive seismic data recorded 
by the accelerographs shall be filed with DOGAMI. 
Copies of individual records shall be made available by 
DOGAMI to the public on request and payment of an 
appropriate fee. 


Note: Where strong motion accelerographs are required and 
installed in a building, the building official shall notify DOGAMI 
and indicate the address and location of the accelerographs within 


the building. DOGAMI can be reached at: 800 NE Oregon St., 
Suite 965, Portland, OR 97232. 


SECTION 1614 
ATMOSPHERIC ICE LOADS 


1614.1 General. /ce-sensitive structures shall be designed for 
atmospheric ice /oads in accordance with Chapter 10 of 
ASCE 7. 
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БЕСТІОМ 1615 
TSUNAMI LOADS 


1615.1 General. The design and construction of Tsunami 
Risk Category Ш and IV buildings and other structures shall 
be in accordance with Chapter 6 of ASCE 7, except as modi- 
fied by Section 1615.2. 


1615.2 Modifications to ASCE 7, Chapter 6. The text of 
Chapter 6 of ASCE 7 shall be modified as indicated in 
Sections 1615.2.1 through 1615.2.11. 


1615.2.1 ASCE 7 Section 6.1.1. Modify ASCE 7, Section 
6.1.1, Scope, to read as follows: 


Tsunami Risk Category III and IV buildings and other 
structures, as defined in Chapter 2 of the Building Code, 
located within the Tsunami Design Zone shall be designed 
for the effects of Maximum Considered Tsunami, includ- 
ing hydrostatic and hydrodynamic forces, waterborne 
debris accumulation and impact /oads, subsidence, and 
scour effects in accordance with this chapter. 


Tsunami Design Zone shall be determined using the 
ASCE Tsunami Design Geodatabase of geocoded reference 
points shown in Figure 6.1-1. The ASCE Tsunami Design 
Geodatabase of geocoded reference points of Runup and 
associated Inundation Limits of the Tsunami Design Zone is 
available at asce7tsunami.online. 


Designated nonstructural components and systems 
associated with Tsunami Risk Category IV buildings and 
other structures subject to this chapter shall be located 
above, protected from, or otherwise designed for inunda- 
tion in accordance with Section 6.15 so that they are able 
to provide their essential functions immediately following 
the Maximum Considered Tsunami event. 

1615.2.2 ASCE 7 Section 6.2. Modification to ASCE 7, 
Section 6.2, Definitions. 


1615.2.2.1. The following terms are deleted: 


CRITICAL EQUIPMENT OR CRITICAL 
SYSTEMS 


CRITICAL FACILITY 
NONBUILDING CRITICAL FACILITY 
STRUCTURE 
TSUNAMI VERTICAL EVACUATION 
REFUGE STRUCTURE. 
1615.2.2.2. Modify the term Tsunami Risk Category, to 
read as follows: 
TSUNAMI RISK CATEGORY. See definitions in 
Chapter 2 of the Building Code. 
1615.2.3 ASCE 7 Section 6.4. ASCE 7, Section 6.4, 
Tsunami Risk Categories, is deleted. 


1615.2.4 ASCE Section 6.5.1. Modify ASCE 7, Section 
6.5.1, Tsunami Risk Category П and Ш Buildings and 
Other Structures, to read as follows: 
6.5.1 Tsunami Risk Category III Buildings and Other 
Structures. The Maximum Considered Tsunami inun- 
dation depth and tsunami flow velocity characteristics 
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at a Tsunami Risk Category III building or other struc- 
ture shall be determined by using the Energy Grade 
Line Analysis of Section 6.6 using the inundation limit 
and runup elevation of the Maximum Considered 
Tsunami given in Figure 6.1-1. 


The site-specific Probabilistic Tsunami Hazard 
Analysis (PTHA) in Section 6.7 shall be permitted as 
an alternate to the Energy Grade Line Analysis. Site- 
specific velocities determined by PTHA shall be sub- 
ject to the limitation in Section 6.7.6.8. 


1615.2.5 ASCE Section 6.5.1.1. ASCE 7, Section 6.5.1.1, 
Runup Evaluation for Areas Where No Map Values Are 
Given, is deleted. 


1615.2.6 ASCE Section 6.5.2. Modify the exception to 
ASCE 7, Section 6.5.2, Tsunami Risk Category IV Build- 
ings and Other Structures, to read as follows: 


Exception: А site-specific Probabilistic Tsunami 
Hazard Analysis need not be performed where the 
inundation depth resulting from the Energy Grade Line 
Analysis is determined to be less than 12 ft (3.66 m) at 
any point within the location of the Tsunami Risk Cate- 
gory IV structure. 


1615.2.7 ASCE 7 Section 6.8.2. Modify ASCE 7, Section 
6.8.2, Performance of Tsunami Risk Category III Critical 
Facilities and Tsunami Risk Category IV Buildings and 
Other Structures, to read as follows: 


6.8.2 Performance of Tsunami Risk Category IV 
Buildings and Other Structures. 7sunami Risk Cate- 
gory IV buildings and other structures located within 
the Tsunami Design Zone shall be designed in accor- 
dance with the following requirements. 


1. The operational nonstructural components and 
equipment of the building necessary for essential 
functions and the elevation of the bottom of the 
lowest horizontal structural member at the level 
supporting such components and equipment shall 
be above the inundation elevation of the Maxi- 
mum Considered Tsunami. 

2. Structural components and connections in occu- 
piable levels and foundations shall be designed in 
accordance with Immediate Occupancy Struc- 
tural Performance criteria. Occupiable levels 
shall be permitted where the elevation equals or 
exceeds the Maximum Considered Tsunami 
inundation elevation. 


1615.2.8 ASCE 7 Table 6.8-1. Modify ASCE 7, Table 
6.8-1, Tsunami Importance Factors for Hydrodynamic 
and Impact Loads, to read as follows: 


Table 6.8-1 Tsunami Important Factors 
for Hydrodynamic and Impact Loads 


TSUNAMI RISK CATEGORY na 
Ш 1.25 


ГУ 1,25 
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1615.2.9 ASCE 7 Section 6,11. Modify the last paragraph 
of ASCE 7, Section 6.11, Debris Impact Loads, to read as 
follows: 


Tsunami Risk Category IV buildings and other struc- 
tures determined to be in the hazard zone for strikes by 
ships and barges in excess of 88,000 ІҺ (39,016 Ке) Dead- 
weight Tonnage (DWT), as determined by the procedure 
of Section 6.11.5, shall be designed for impact by these 
vessels in accordance with Section 6.11.7. 


1615.2.10 ASCE 7 Section 6.11.7. Modify the first 
sentence of ASCE 7, Section 6.11.7, Extraordinary Debris 
Impacts, to read as follows: 


Where the maximum inundation depth exceeds 12 feet 
(3.66 m), extraordinary debris impacts of the largest dead- 
weight tonnage vessel with ballasted draft less than the 
inundation depth within the debris hazard region of piers 
and wharves defined in Section 6.11.5 shall be assumed to 
impact the perimeter of Tsunami Risk Category IV build- 
ings and other structures anywhere from the base of the 
structure up to 1.3 times the inundation depth plus the 
height to the deck of the vessel. 


1615.2.11 ASCE 7 Section 6.14. ASCE 7, Section 6.14, 
Tsunami Vertical Evacuation Refuge Structures, is 
deleted. 


SECTION 1616 
STRUCTURAL INTEGRITY 


1616.1 General. High-rise buildings that are assigned to Risk 
Category MI or IV shall comply with the requirements of 
Section 1616.2 if they are frame structures, or Section 1616.3 
if they are bearing wall structures. 


1616.2 Frame structures. Frame structures shall comply 
with the requirements of this section. 


1616.2.1 Concrete frame structures. Frame structures 
constructed primarily of reinforced or prestressed 
concrete, either cast-in-place or precast, or a combination 


of these, shall conform to the requirements of Section 4.10 
of ACI 318. Where ACI 318 requires that nonprestressed 
reinforcing or prestressing steel pass through the region 
bounded by the longitudinal column reinforcement, that 
reinforcing or prestressing steel shall have a minimum 
nominal tensile strength equal to two-thirds of the required 
one-way vertical strength of the connection of the floor or 
roof system to the column in each direction of beam or 
slab reinforcement passing through the column, 


Exception: Where concrete slabs with continuous rein- 
forcement having an area not less than 0.0015 times the 
concrete area in each of two orthogonal directions are 
present and are either monolithic with or equivalently 
bonded to beams, girders or columns, the longitudinal 
reinforcing or prestressing steel passing through the 
column reinforcement shall have a nominal tensile 
strength of one-third of the required one-way vertical 
strength of the connection of the floor or roof system to 
the column in each direction of beam or slab reinforce- 
ment passing through the column. 
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1616.2.2 Structural steel, open web steel joist or joist 
girder, or composite steel and concrete frame struc- 
tures. Frame structures constructed with a structural steel 
frame or a frame composed of open web steel joists, joist 
girders with or without other structural steel elements or a 
frame composed of composite steel or composite steel 
joists and reinforced concrete elements shall conform to 
the requirements of this section. 


1616.2.2.1 Columns. Each column splice shall have 
the minimum design strength in tension to transfer the 
design dead and live load tributary to the column 
between the splice and the splice or base immediately 
below. 


1616.2.2.2 Beams. End connections of all beams and 
girders shall have a minimum nominal axial tensile 
strength equal to the required vertical shear strength for 
allowable stress design (ASD) or two-thirds of the 
required shear strength for /oad and resistance factor 
design (LRFD) but not less than 10 kips (45 КМ). For 
the purpose of this section, the shear force and the axial 
tensile force need not be considered to act 
simultaneously. 


Exception: Where beams, girders, open web joist 
and joist girders support a concrete slab or concrete 
slab on metal deck that is attached to the beam or 
girder with not less than 3/8-inch-diameter (9.5 
mm) headed shear studs, at a spacing of not more 
than 12 inches (305 mm) on center, averaged over 
the length of the member, or other attachment 
having equivalent shear strength, and the slab 
contains continuous distributed reinforcement in 
each of two orthogonal directions with an area not 
less than 0.0015 times the concrete area, the nomi- 
nal axial tension strength of the end connection 
shall be permitted to be taken as half the required 
vertical shear strength for ASD or one-third of the 
required shear strength for LRFD, but not less than 
10 kips (45 КМ). 


1616.3 Bearing wall structures. Bearing wall structures 
shall have vertical ties in all /oad-bearing walls and longitu- 
dinal ties, transverse ties and perimeter ties at each floor level 
in accordance with this section and as shown in Figure 
1616.3. 


1616.3.1 Concrete wall structures. Precast bearing wall 
structures constructed solely of reinforced or prestressed 
concrete, or combinations of these shall conform to the 
requirements of Sections 16.2.4 and 16.2.5 of ACI 318. 


1616.3.2 Other bearing wall structures. Ties in bearing 
wall structures other than those covered in Section 
1616.3.1 shall conform to this section. 


1616.3.2.1 Longitudinal ties. Longitudinal ties shall 
consist of continuous reinforcement in slabs; continu- 
ous or spliced decks or sheathing; continuous or spliced 
members framing to, within or across walls; or connec- 
tions of continuous framing members to walls. 
Longitudinal ties shall extend across interior load-bear- 
ing walls and shall connect to exterior load-bearing 
walls and shall be spaced at not greater than 10 feet 
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FIGURE 1616.3 
LONGITUDINAL, PERIMETER, TRANSVERSE AND VERTICAL TIES 


(3038 mm) on center. Ties shall have a minimum nomi- 
nal tensile strength, 7, given by Equation 16-24. For 
ASD the minimum nominal tensile strength shall be 
permitted to be taken as 1.5 times the allowable tensile 
stress times the area of the tie. 


T,= w LS < 0,8 
where: 


L = Тһе span of the horizontal element in the 
direction of the tie, between bearing walls, feet 
(m). 

w = The weight per unit area of the floor or roof in the 
span being tied to or across the wall, psf (N/m?). 


S = The spacing between ties, feet (m). 


a, =A coefficient with a value of 1,500 pounds per 
foot (2.25 kN/m) for masonry bearing wall 
structures and a value of 375 pounds per foot (0.6 
kN/m) for structures with bearing walls of cold- 
formed steel /ight-frame construction. 


1616.3.2.2 Transverse ties. Transverse ties shall 
consist of continuous reinforcement in slabs; continu- 
ous or spliced decks or sheathing; continuous or spliced 
members framing to, within or across walls; or connec- 
tions of continuous framing members to walls. 
Transverse ties shall be placed not farther apart than the 
spacing of /oad-bearing walls. Transverse ties shall 
have minimum nominal tensile strength Tp given by 
Equation 16-24. For ASD the minimum nominal tensile 
strength shall be permitted to be taken as 1.5 times the 
allowable tensile stress times the area of the tie. 


(Equation 16-24) 
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T = Transverse 
L = Longitudinal 
V = Vertical 

P = Perimeter 


1616.3.2.3 Perimeter ties. Perimeter ties shall consist of 
continuous reinforcement in slabs; continuous or spliced 
decks or sheathing; continuous or spliced members fram- 
ing to, within or across walls; or connections of 
continuous framing members to walls. Ties around the 
perimeter of each floor and roof shall be located within 4 
feet (1219 mm) of the edge and shall provide a nominal 
strength in tension not less than 7,, given by Equation 
16-25. For ASD the minimum nominal tensile strength 
shall be permitted to be taken as 1.5 times the allowable 
tensile stress times the area of the tie. 


T, = 200w < $; (Equation 16-25) 
For SI: Те = 90.7 < f, 
where: 


w = Аз defined in Section 1616.3.2.1. 


В; =A coefficient with a value of 16,000 pounds 
(7200 kN) for structures with masonry bearing 
walls and a value of 4,000 pounds (1300 kN) for 
structures with bearing walls of cold-formed steel 
light-frame construction. 


1616.3.2.4 Vertical ties. Vertical ties shall consist of 
continuous or spliced reinforcing, continuous or spliced 
members, wall sheathing or other engineered systems. 
Vertical tension ties shall be provided in bearing walls 
and shall be continuous over the height of the building. 
The minimum nominal tensile strength for vertical ties 
within a bearing wall shall be equal to the weight of the 
wall within that story plus the weight of the diaphragm 
tributary to the wall in the story below. Not fewer than 
two ties shall be provided for each wall. The strength of 
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each tie need not exceed 3,000 pounds per foot (450 
kN/m) of wall tributary to the tie for walls of masonry 
construction or 750 pounds per foot (140 kN/m) of wall 
tributary to the tie for walls of cold-formed steel light- 
frame construction. 


e 
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CHAPTER 17 
SPECIAL INSPECTIONS AND TESTS 


SECTION 1701 
GENERAL 


1701.1 Scope. The provisions of this chapter shall govern the 
quality, workmanship and requirements for materials 
covered. Materials of construction and tests shall conform to 
the applicable standards listed in this code. 


SECTION 1702 
NEW MATERIALS 


1702.1 General. New building materials, equipment, appli- 
ances, systems or methods of construction not provided for in 
this code, and any material of questioned suitability proposed 
for use in the construction of a building or structure, shall be 
subjected to the tests prescribed in this chapter and in the 
approved rules to determine character, quality and limitations 
of use. 


SECTION 1703 
APPROVALS 


1703.1 Approved agency. An approved agency shall provide 
all information as necessary for the building official to deter- 
mine that the agency meets the applicable requirements 
specified in Sections 1703.1.1 through 1703.1.3. 


1703.1.1 Independence. An approved agency shall be 
objective, competent and independent from the contractor 
responsible for the work being inspected. The agency shall 
disclose to the building official and the registered design 
professional in responsible charge possible conflicts of 
interest so that objectivity can be confirmed. 


1703.1.2 Equipment. An approved agency shall have 
adequate equipment to perform required tests. The equip- 
ment shall be periodically calibrated. 


1703.1.3 Personnel. An approved agency shall employ 
experienced personnel educated in conducting, supervis- 
ing and evaluating tests and special inspections. 


1703.2 Written approval. Any material, appliance, equip- 
ment, system or method of construction meeting the 
requirements of this code shall be approved in writing after 
satisfactory completion of the required tests and submission 
of required test reports. 


1703.3 Record of approval. For any material, appliance, 
equipment, system or method of construction that has been 
approved, a record of such approval, including the conditions 
and limitations of the approval, shall be kept on file in the 
building official’s office and shall be available for public 
review at appropriate times. 


1703.4 Performance. Specific information consisting of test 
reports conducted by an approved agency in accordance with 
the appropriate referenced standards, or other such informa- 
tion as necessary, shall be provided for the building official to 
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determine that the product, material or assembly meets the 
applicable code requirements. 


1703.4.1 Research and investigation. Sufficient technical 
data shall be submitted to the building official to substantiate 
the proposed use of any product, material or assembly. If it is 
determined that the evidence submitted is satisfactory proof 
of performance for the use intended, the building official 
shall approve the use of the product, material or assembly 
subject to the requirements of this code. The costs, reports 
and investigations required under these provisions shall be 
paid by the owner or the owner’s authorized agent. 


1703.4.2 Research reports. Supporting data, where 
necessary to assist in the approval of products, materials or 
assemblies not specifically provided for in this code, shall 
consist of valid research reports from approved sources. 


1703.5 Labeling. Products, materials or assemblies required 
to be /abeled shall be /abeled in accordance with the proce- 
dures set forth in Sections 1703.5.1 through 1703.5.4. 


1703.5.1 Testing. An approved agency shall test a repre- 
sentative sample of the product, material or assembly 
being /abeled to the relevant standard or standards. The 
approved agency shall maintain a record of the tests 
performed. The record shall provide sufficient detail to 
verify compliance with the test standard. 


1703.5.2 Inspection and identification. The approved 
agency shall periodically perform an inspection, which 
shall be in-plant if necessary, of the product or material 
that is to be /abeled. The inspection shall verify that the 
labeled product, material or assembly is representative of 
the product, material or assembly tested. 


1703.5.3 Label information. The /abe/ shall contain the 
manufacturer's identification, model number, serial 
number or definitive information describing the perfor- 
mance characteristics of the product, material or assembly 
and the approved agency's identification. 


1703.5.4 Method of labeling. Information required to be 
permanently identified on the product, material or assem- 
bly shall be acid etched, sand blasted, ceramic fired, laser 
etched, embossed or of a type that, once applied, cannot be 
removed without being destroyed. 


1703.6 Evaluation and follow-up inspection services. 
Where structural components or other items regulated by this 
code are not visible for inspection after completion of a 
prefabricated assembly, the owner or the owner's authorized 
agent shall submit a report of each prefabricated assembly. 
The report shall indicate the complete details of the assembly, 
including a description of the assembly and its components, 
the basis upon which the assembly is being evaluated, test 
results and similar information and other data as necessary 
for the building official to determine conformance to this 
code. Such a report shall be approved by the building official. 
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1703.6.1 Follow-up inspection. The owner or the owner’s 
authorized agent shall provide for special inspections of 
fabricated items in accordance with Section 1704.2.5. 


1703.6.2 Test and inspection records. Copies of neces- 
sary test and special inspection records shall be filed with 
the building official. 


SECTION 1704 
SPECIAL INSPECTIONS AND TESTS, 
CONTRACTOR RESPONSIBILITY AND 
STRUCTURAL OBSERVATION 


1704.1 General. Special inspections and tests, statements of 
special inspections, responsibilities of contractors, submittals 
to the building official and structural observations shall meet 
the applicable requirements of this section. 


1704.2 Special inspections and tests. Where application is 
made to the building official for construction as specified in 
Section 105, the owner or the owner’s authorized agent, other 
than the contractor, shall employ one or more approved agen- 
cies to provide special inspections and tests during construction 
on the types of work specified in Section 1705 and identify the 
approved agencies to the building official. These special inspec- 
tions and tests are in addition to the inspections by the building 
official that are identified in Section 110. 


Exceptions: 


1. Special inspections and tests are not required for 
construction of a minor nature or as warranted by 
conditions in the jurisdiction as approved by the 
building official. 

2. Unless otherwise required by the building official, 
special inspections and tests are not required for 
Group U occupancies that are accessory to a resi- 
dential occupancy including, but not limited to, 
those listed in Section 312.1. 


3. Special inspections and tests are not required for 
portions of structures designed and constructed in 
accordance with the cold-formed steel /ight-frame 
construction provisions of Section 2211.1.2 or the 
conventional light-frame construction provisions of 
Section 2308. 


4. The contractor is permitted to employ the approved 
agencies where the contractor is also the owner. 


1704.2.1 Special inspector qualifications. Prior to the 
start of the construction, the approved agencies shall 
provide written documentation to the building official 
demonstrating the competence and relevant experience or 
training of the special inspectors who will perform the 
special inspections and tests during construction. Experi- 
ence or training shall be considered to be relevant where 
the documented experience or training is related in 
complexity to the same type of special inspection or test- 
ing activities for projects of similar complexity and 
material qualities. These qualifications are in addition to 
qualifications specified in other sections of this code. 


The registered design professional in responsible 
charge and engineers of record involved in the design of 


17-2 


the project are permitted to act as an approved agency and 
their personnel are permitted to act as special inspectors 
for the work designed by them, provided they qualify as 
special inspectors. 


1704.2.2 Access for special inspection. The construction 
or work for which special inspection or testing is required 
shall remain accessible and exposed for special inspection 
or testing purposes until completion of the required special 
inspections or tests. 


1704.2.3 Statement of special inspections. The applicant 
shall submit a statement of special inspections in accor- 
dance with Section 107.1 as a condition for permit 
issuance. This statement shall be in accordance with 
Section 1704.3. 


Exception: A statement of special inspections is not 
required for portions of structures designed and 
constructed in accordance with the cold-formed steel 
light-frame construction provisions of Section 2211.1.2 
or the conventional light-frame construction provisions 
of Section 2308. 


1704.2.4 Report requirement. Approved agencies shall 
keep records of special inspections and tests. The 
approved agency shall submit reports of special inspec- 
tions and tests to the building official and to the registered 
design professional in responsible charge. Reports shall 
indicate that work inspected or tested was or was not 
completed in conformance to approved construction docu- 
ments, Discrepancies shall be brought to the immediate 
attention of the contractor for correction. If they are not 
corrected, the discrepancies shall be brought to the atten- 
tion of the building official and to the registered design 
professional in responsible charge prior to the completion 
of that phase of the work. A final report documenting 
required special inspections and tests, and correction of 
any discrepancies noted in the inspections or tests, shall be 
submitted at a point in time agreed upon prior to the start 
of work by the owner or the owner’s authorized agent to 
the building official. 


1704.2.5 Special inspection of fabricated items. Where 
fabrication of structural, load-bearing or lateral load- 
resisting members or assemblies is being conducted on the 
premises of a fabricator’s shop, special inspections of the 
fabricated items shall be performed during fabrication, 
except where the fabricator has been approved to perform 
work without special inspections in accordance with 
Section 1704.2.5.1. 


1704.2.5.1 Fabricator approval. Special inspections 
during fabrication are not required where the work is 
done on the premises of a fabricator approved to 
perform such work without special inspection. 
Approval shall be based on review of the fabricator’s 
written fabrication procedures and quality control 
manuals that provide a basis for control of materials 
and workmanship, with periodic auditing of fabrication 
and quality control practices by a nationally recognized 
accrediting authority. At completion of fabrication, the 
approved fabricator shall submit a certificate of 
compliance to the owner or the owner’s authorized 
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agent for submittal to the building official as specified 
in Section 1704.5 stating that the work was performed 
іп accordance with the approved construction 
documents. 


1704.3 Statement of special inspections. Where special 
inspections or tests are required by Section 1705, the regis- 
tered design professional in responsible charge shall prepare 
a statement of special inspections in accordance with Section 
1704.3.1 for submittal by the applicant in accordance with 
Section 1704.2.3. 


Exception: The statement of special inspections is permit- 
ted to be prepared by a qualified person approved by the 
building official for construction not designed by a regis- 
tered design professional. 


1704.3.1 Content of statement of special inspections. 
The statement of special inspections shall identify the 
following: 


1. The materials, systems, components and work 
required to have special inspections or tests by the 
building official or by the registered design profes- 
sional responsible for each portion of the work. 


2. The type and extent of each special inspection. 
3. The type and extent of each test. 


4, Additional requirements for special inspections or 
tests for seismic or wind resistance as specified in 
Sections 1705.12, 1705.13 and 1705.14. 


5. For each type of special inspection, identification as 
to whether it will be continuous special inspection, 
periodic special inspection or performed in accor- 
dance with the notation used in the referenced stan- 
dard where the inspections are defined. 


1704.3.2 Seismic requirements in the statement of 
special inspections. Where Section 1705.13 or 1705.14 
specifies special inspections or tests for seismic resistance, 
the statement of special inspections shall identify the 
designated seismic systems and seismic force-resisting 
systems that are subject to the special inspections or tests. 


1704.3.3 Wind requirements in the statement of special 
inspections. Where Section 1705.12 specifies special 
inspection for wind resistance, the statement of special 
inspections shall identify the main windforce-resisting 
systems and wind-resisting components that are subject to 
special inspections. 


1704.4 Contractor responsibility. Each contractor responsi- 
ble for the construction of a main wind- or seismic force- 
resisting system, designated seismic system or a wind- or seis- 
mic force-resisting component listed in the statement of 
special inspections shall submit a written statement of 
responsibility to the building official and the owner or the 
owner’s authorized agent prior to the commencement of work 
on the system or component. The contractor’s statement of 
responsibility shall contain acknowledgement of awareness 
of the special requirements contained in the statement of 
special inspections. 


1704.5 Submittals to the building official. In addition to the 
submittal of reports of special inspections and tests in accor- 
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dance with Section 1704.2.4, reports and certificates shall be 
submitted by the owner or the owner’s authorized agent to the 
building official for each of the following: 


1. Certificates of compliance for the fabrication of struc- 
tural, load-bearing or lateral load-resisting members or 
assemblies on the premises of an approved fabricator 
in accordance with Section 1704.2.5.1. 


2. Certificates of compliance for the seismic qualification 
of nonstructural components, supports and attachments 
in accordance with Section 1705.14.2. 


3. Certificates of compliance for designated seismic sys- 
tems in accordance with Section 1705.14.3. 


4. Reports of preconstruction tests for shotcrete in accor- 
dance with ACI 318. 


5. Certificates of compliance for open web steel joists and 
joist girders in accordance with Section 2207.5. 


6. Reports of material properties verifying compliance 
with the requirements of AWS D1.4 for weldability as 
specified in Section 26.6.4 of ACI 318 for reinforcing 
bars in concrete complying with a standard other than 
ASTM A706 that are to be welded. 


7. Reports of mill tests in accordance with Section 
20.2.2.5 of ACI 318 for reinforcing bars complying 
with ASTM A615 and used to resist earthquake- 
induced flexural or axial forces in the special moment 
frames, special structural walls or coupling beams con- 
necting special structural walls of seismic force-resist- 
ing systems in structures assigned to Seismic Design 
Category B, C, D, E or F. 

1704.6 Structural observations. Where required by the 
provisions of Section 1704.6.1, the owner or the owner’s 
authorized agent shall employ a registered design profes- 
sional to perform structural observations. The structural 
observer shall visually observe representative locations of 
structural systems, details and load paths for general confor- 
mance to the approved construction documents. Structural 
observation does not include or waive the responsibility for 
the inspections in Section 110 or the special inspections in 
Section 1705 or other sections of this code. Prior to the 
commencement of observations, the structural observer shall 
submit to the building official a written statement identifying 
the frequency and extent of structural observations. At the 
conclusion of the work included in the permit, the structural 
observer shall submit to the building official a written state- 
ment that the site visits have been made and identify any 
reported deficiencies that, to the best of the structural 
observer’s knowledge, have not been resolved. 


1704.6.1 Structural observations for structures. Struc- 
tural observations shall be provided for those structures 
where one or more of the following conditions exist: 


1. The structure is classified as Risk Category III or IV. 

2. The structure is a high-rise building. 

3. The structure is assigned to Seismic Design Cate- 
gory E, and is greater than two stories above the 
grade plane. 

4. Such observation is required by the registered design 
professional responsible for the structural design. 
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5. Such observation is specifically required by the 
building official. 


SECTION 1705 
REQUIRED SPECIAL INSPECTIONS AND TESTS 


1705.1 General. Special inspections and tests of elements 
and nonstructural components of buildings and structures 
shall meet the applicable requirements of this section. 


1705.1.1 Special cases. Special inspections and tests shall 
be required for proposed work that is, in the opinion of the 
building official, unusual in its nature, such as, but not 
limited to, the following examples: 


1. Construction materials and systems that are alterna- 
tives to materials and systems prescribed by this code. 


2. Unusual design applications of materials described 
in this code. 


3. Materials and systems required to be installed in 
accordance with additional manufacturer’s instruc- 
tions that prescribe requirements not contained in 
this code or in standards referenced by this code. 


1705.2 Steel construction. The special inspections and 
nondestructive testing of steel construction in buildings, 
structures, and portions thereof shall be in accordance with 
this section and Table 1705.2. 


Exceptions: 


1. Special inspections of the steel fabrication process 
shall not be required where the fabrication process 
for the entire building or structure does not include 
any welding, thermal cutting or heating operation of 
any kind. In such cases, the fabricator shall be 
required to submit a detailed procedure for material 
control that demonstrates the fabricator’s ability to 
maintain suitable records and procedures such that, 
at any time during the fabrication process, the mate- 
rial specification and grade for the main stress-car- 
rying elements are capable of being determined. 
Mill test reports shall be identifiable to the main 
stress-carrying elements where required by the 
approved construction documents. 


2. The special inspector need not be continuously pres- 
ent during welding of the following items, provided 
that the materials, welding procedures and qualifica- 
tions of welders are verified prior to the start of the 
work; periodic inspections are made of the work in 
progress; and a visual inspection of all welds is 
made prior to completion or prior to shipment of 
shop welding: 

2.1. Single-pass fillet welds not exceeding */,, 
inch (7.9 mm) in size. 


2.2. Floor and roof deck welding. 


2.3. Welded studs where not installed with an 
automatically timed stud welding machine in 
accordance with Section 7 of AWS D1.1. 
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2.4. Welded sheet steel for cold-formed steel 
members. 


2.5. Welding of stairs and railing systems. 


3. For welded studs installed with an automatically 
timed stud welding machine and in accordance with 
Section 7 of AWS D1.1, the special inspector need 
not be continuously present during installation of 
welded studs subject to the following provisions: 


3.1. The special inspector shall perform a visual 
inspection of all welded studs in accordance 
with Sections 7 and 7.8.1 of AWS D1.1. 
Visual inspection of welded studs installed 
with an automatically timed stud welding 
machine may take place either in the fabrica- 
tion shop prior to completion or prior to 
shipment, or on-site prior to coverage. 


3.2. The fabricator shall submit a certificate of 
compliance to the building official stating 
that the work was performed in accordance 
with the approved construction documents. 


1705.2.1 Structural steel. Special inspections and nonde- 
structive testing of structural steel elements in buildings, 
structures and portions thereof shall be in accordance with 
the quality assurance inspection requirements of AISC 360. 
Exception: Special inspection of railing systems 
composed of structural steel elements shall be limited to 
welding inspection of welds at the base of cantilevered 
rail posts. 
1705.2.1.1 Modifications to AISC 360, Chapter N. 
The following provisions in AISC 360, Chapter N, are 
not adopted: 
1. Section N4, Item 2. Quality Assurance Inspector 
Qualifications. 


. Section №, Item 2. Quality Assurance. 

. Section №, Item 3. Coordinated Inspection. 

. Section №, Item 4. /nspection of Welding. 

. Section N6. Approved Fabricators and Erectors. 


. Section М7. Nonconforming Material and Work- 
manship. 


1705.2.1.2 High strength bolting. In addition to the 
quality assurance inspection requirements contained in 
AISC 360, Section N5, Item 6, /nspection of High 
Strength Bolting, the requirements of Table 1705.2 
shall apply. 


1705.2.2 Cold-formed steel deck. Special inspections and 
qualification of welding special inspectors for cold-formed 
steel floor and roof deck shall be in accordance with the 
quality assurance inspection requirements of SDI QA/QC. 


1705.2.3 Open-web steel joists and joist girders. Special 
inspections of open-web steel joists and joist girders in 
buildings, structures and portions thereof shall be in accor- 
dance with Table 1705.2.3. 


QN tn ы > Мм 
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TABLE 1705.2 
REQUIRED VERIFICATION AND INSPECTION OF STEEL CONSTRUCTION 


VERIFICATION AND INSPECTION | CONTINUOUS | PERIODIC REFERENCED STANDARD? 


1. Material verification of high-strength bolts, nuts and washers: 


a. Identification markings to conform to ASTM standards and specified in the X AISC 360, Section A3.3 and applicable 
approved construction documents. ASTM material standards 


2. Inspection of high-strength bolting: 


b. Pretensioned and slip-critical joints using turn-of-nut with matchmarking, X 
twist-off bolt or direct tension indicator methods of installation. 
3. Material verification of structural steel: 
à. For structural steel, identification markings to conform to AISC 360. тын а AISC 360, Section N2.1 
b. For other steel, identificati kings t fi AST қ 2 
oro era eel, identification таг! ings о conform to ASTM standards X Applicable ASTM material standards 
specified in the approved construction documents. 


4. Material verification of cold-formed steel deck: 


AISC 360, 
Section M2.5 
c. Pretensioned and slip-critical joints using turn-of-nut without 


a 


matchmarking or calibrated wrench methods of installation. 


5. Material verification of weld filler materials: 


a. Identification markings to conform to AWS specification in the approved AISC 360, Section A3.5 and 
4 X { 
construction documents. applicable AWS А5 documents 


6. Inspection of welding: 


a. Structural steel and cold-formed steel deck: 


[compo ТЕ ТЗ БЕРГЕН БИЕСІН 
ПЕ ЗИ БЕРЕН БЕРСІН 
ПО БЕРЕН БЕРТІН 
СООО БЕСІН БЕСІН 
оланан а воо 
А ЕТ, - ea е сш 


b. Reinforcing steel: 


1) Verification of weldability of reinforcing steel other than ASTM A706. ее AS ФА 


2) Reinforcing steel resisting flexural and axial forces in intermediate and 
special moment frames, and boundary elements of special structural 
walls of concrete and shear reinforcement. 


3) Shear reinforcement. y oam 
4) Other reinforcing steel. Жала X 


7. Inspection of steel frame joint details for compliance: 


b. Member location. менге 
с. Application of joint details at each connection. | 


For 81: 1 inch = 25.4 mm. 
a. Where applicable, see also Section 1705.13, Special inspections for seismic resistance. 


х|жх 


ж 


x< 


AWS D1.4, 
ACI 318 Section 26.6.4 
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1705.2.4 Cold-formed steel trusses spanning 60 feet or 
greater. Where a cold-formed steel truss clear span is 60 feet 
(18 288 mm) or greater, the special inspector shall verify that 
the temporary installation restraint/bracing and the perma- 
nent individual truss member restraint/bracing are installed 
in accordance with the approved truss submittal package. 


1705.3 Concrete construction. Special inspections and tests 
of concrete construction shall be performed in accordance 
with this section and Table 1705.3. 
Exceptions: Special inspections and tests shall not be 
required for: 
1. Isolated spread concrete footings of buildings three 


rials in accordance with the appropriate standards and 
criteria for the material in Chapters 19 and 20 of ACI 318. 


1705.4 Masonry construction. Special inspections and tests 
of masonry construction shall be performed in accordance 
with the quality assurance program requirements of TMS 402 
and TMS 602. 


Exception: Special inspections and tests shall not be 
required for: 


1. Empirically designed masonry, glass unit masonry 
or masonry veneer designed in accordance with Sec- 
tion 2109, Section 2110 or Chapter 14, respectively, 
where they are part of a structure classified as Risk 


stories or less above grade plane that are fully sup- 
ported on earth or rock. 


2. Continuous concrete footings supporting walls of 
buildings three stories or less above grade plane that 
are fully supported on earth or rock where: 


2.1. The footings support walls of /ight-frame 
construction; and either 


2.2. The footings are designed in accordance 
with Table 1809.7; or 


2.3. The structural design of the footing is based 
on a compressive strength, 7“, not more than 
2,500 pounds per square inch (psi) (17.2 
MPa), regardless of the compressive 
strength specified in the approved construc- 
tion documents or used in the footing con- 
struction. 


3. Nonstructural concrete slabs supported directly on 
the ground, including prestressed slabs on grade, 


Category 1, II or Ш. 


2. Masonry foundation walls constructed in accordance 
with Table 1807.1.6.3(1), 1807.1.6.3(2), 1807.1.6.3(3) 
or 1807.1.6.3(4). 


3. Masonry fireplaces, masonry heaters or masonry 
chimneys installed or constructed in accordance 
with Section 2111, 2112 or 2113, respectively. 


1705.4.1 Glass unit masonry and masonry veneer in 
Risk Category IV. Special inspections and tests for glass 
unit masonry or masonry veneer designed in accordance 
with Section 2110 or Chapter 14, respectively, where they 
are part of a structure classified as Risk Category IV shall 
be performed in accordance with TMS 602 Level 2. 


1705.4.2 Vertical masonry foundation elements. Special 
inspections and tests of vertical masonry foundation 
elements shall be performed in accordance with Section 
1705.4. 


1705.5 Wood construction. Special inspections of prefabri- 
cated wood structural elements and assemblies shall be in 
accordance with Section 1704.2.5. Special inspections of site- 
built assemblies shall be in accordance with this section. 


where the effective prestress in the concrete is less 
than 150 psi (1.03 MPa). 


4. Concrete foundation walls constructed in accor- 


dance with Table 1807.1.6.2. 
5. Concrete patios, driveways and sidewalks, on grade. 


1705.3.1 Welding of reinforcing bars. Special inspec- 
tions of welding and qualifications of special inspectors 
for reinforcing bars shall be in accordance with the 
requirements of AWS D1.4 for special inspection and of 
AWS D1. for special inspector qualification. 


1705.3.2 Material tests. In the absence of sufficient data 
or documentation providing evidence of conformance to 
quality standards for materials in Chapters 19 and 20 of 
ACI 318, the building official shall require testing of mate- 


1705.5.1 High-load diaphragms. High-load diaphragms 
designed in accordance with Section 2306.2 shall be 
installed with special inspections as indicated in Section 
1704.2. The special inspector shall inspect the wood struc- 
tural panel sheathing to ascertain whether it is of the grade 
and thickness shown on the approved construction docu- 
ments. Additionally, the special inspector must verify the 
nominal size of framing members at adjoining panel 
edges, the nail or staple diameter and length, the number 
of fastener lines and that the spacing between fasteners in 
each line and at edge margins agrees with the approved 
construction documents. 


TYPE 


TABLE 1705.2.3 
REQUIRED SPECIAL INSPECTIONS OF OPEN-WEB STEEL JOISTS AND JOIST GIRDERS 
SPECIAL SPECIAL 
INSPECTION INSPECTION 
a. End connections — welding or bolted. SJI specifications listed in Section 2207.1 
P. Bridging — horizontal or diagonal 95 сан = 
2. Bridging that differs from the SJI 
specifications listed in Section 2207.1. 
For 81: | inch = 25.4 тт. 
2022 OREGON STRUCTURAL SPECIALTY CODE 


CONTINUOUS PERIODIC 
REFERENCED STANDARD* 
1. Installation of open-web steel joists and joist girders. 
1. Standard bridging. Берт B Rum E] SJI specifications listed in Section 2207.1. 
a. Where applicable, see Section 1705.13. 
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: TABLE 1705.3 
( ) REQUIRED SPECIAL INSPECTIONS AND TESTS OF CONCRETE CONSTRUCTION 


CONTINUOUS PERIODIC REFERENCED IBC 
TYPE SPECIAL SPECIAL STANDARD* REFERENCE 
INSPECTION INSPECTION 


l. Inspect reinforcement, including prestressing tendons, Pra farte ACI 318: Ch. 20, 25.2, 
and verify placement. 25.3, 26.6.1-26.6.3 


2, Reinforcing bar welding: 
a. es Fo ad of reinforcing bars other than -- X AWS 014 
b. Inspect single-pass fillet welds, maximum */,,"; and X AOL EO 
c. Inspect all other welds. X — 


3. Inspect anchors cast in concrete. nS ПИЕШ ACI 318: 17.2.5 Nw 


4. [nspect anchors post-installed in hardened concrete 
members.” 
a. Adhesive anchors installed in horizontally or Х — ACI 318: 17.2.5 
upwardly inclined orientations to resist sustained 
tension loads. 
b. Mechanical anchors and adhesive anchors not — Х ACI 318: 17.2.5 
defined іп 4.a. 


5. Verify use of required design mix. EE к АСІЗІБ СВ 195 | 1904.1, 19042 
6. Prior to concrete placement, fabricate specimens for ASTM C31 
strength tests, perform slump and air content tests, and X ASTM C172 
determine the temperature of the concrete. ACI 318: 26.5, 26.12 
X 


9. Inspect prestressed concrete for: 
a. Application of prestressing forces; and 
b. iiri of bonded prestressing tendons. 


11. For precast concrete diaphragm connections or reinforce- 
ment at joints classified as moderate or high deformability 
elements (MDE or HDE) in structures assigned to Seismic 
Design Category C, D, E or F, inspect such connections 
and reinforcement in the field for: 

a. Installation of the embedded parts 

b. Completion of the continuity of reinforcement 
across joints. 

c. Completion of connections in the field. 


ACI 318: 26.13.1.3 


ACI 550.5 


12. Inspect installation tolerances of precast concrete 
diaphragm connections for compliance with ACI 550.5, АС ела 
13. Verify in-situ concrete strength, prior to stressing of 

tendons in post-tensioned concrete and prior to removal of X ACI 318: 26.11.2 

shores and forms from beams and structural slabs. 

the concrete member being formed. 

For SI: 1 inch = 25.4 mm. 
ў b. Specific requirements for special inspection shall be included in the research report for the anchor issued by an approved source in accordance with 17.2. Sin 

( ) ACI 318, or other qualification procedures. Where specific requirements are not provided, special inspection requirements shall be specified by the registered 


14. Inspect formwork for shape, location and dimensions of И НИ ACI 318: 26.11.1.2(b) Ыза 
а. Where applicable, see Section 1705.13. 
design professional and shall be approved by the building official prior to the commencement of the work. 
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1705.5.2 Metal-plate-connected wood trusses spanning 
60 feet or greater. Where a truss clear span is 60 feet (18 
288 mm) or greater, the special inspector shall verify that 
the temporary installation restraint/bracing and the perma- 
nent individual truss member restraint/bracing аге 
installed in accordance with the approved truss submittal 
package. 


1705.5.3 Mass timber construction. Special inspections 
of mass timber elements in Types IV-A, IV-B and IV-C 
construction shall be in accordance with Table 1705.5.3. 


1705.6 Soils. Special inspections and tests of existing site soil 
conditions, fill placement and load-bearing requirements 
shall be performed in accordance with this section and Table 
1705.6. The approved geotechnical report and the construc- 
tion documents prepared by the registered design 
professionals shall be used to determine compliance. 


Exception: Where Section 1803 does not require report- 
ing of materials and procedures for fill placement, the 
special inspector shall verify that the in-place dry density 
of the compacted fill is not less than 90 percent of the 
maximum dry density at optimum moisture content deter- 
mined in accordance with ASTM D1557. 


1705.7 Driven deep foundations. Special inspections and 
tests shall be performed during installation of driven deep 
foundation elements as specified in Table 1705.7. The 
approved geotechnical report and the construction documents 
prepared by the registered design professionals shall be used 
to determine compliance. 


1705.8 Cast-in-place deep foundations. Special inspections 
and tests shall be performed during installation of cast-in- 
place deep foundation elements as specified in Table 1705.8. 
The approved geotechnical report and the construction docu- 
ments prepared by the registered design professionals shall 
be used to determine compliance. 


1705.9 Helical pile foundations. Continuous special inspec- 
tions shall be performed during installation of helical pile 
foundations. The information recorded shall include installa- 
tion equipment used, pile dimensions, tip elevations, final 
depth, final installation torque and other pertinent installation 
data as required by the registered design professional in 
responsible charge. The approved geotechnical report and the 
construction documents prepared by the registered design 
professional shall be used to determine compliance. 


TABLE 1705.5.3 
ae aa SPECIAL INSPECTIONS OF MASS TIMBER CONSTRUCTION 


Inspection Ein ee anchorage and connections of mass timber construction to timber deep 
foundation systems. 


Inspect erection of mass timber construction. 
Inspection of connections where installation methods are required to meet design loads. 
Verify use of proper installation equipment. 


Verify use of pre-drilled holes where required. 


Adhesive anchors not defined in preceding cell. 
Bolted connections. 
Concealed connections. 


Inspect screws, including diameter, length, head 
type, spacing, installation angle and depth. 


Threaded fasteners 
Adhesive anchors installed in horizontal or upwardly inclined orientation to resist 
sustained tension loads. 


CONTINUOUS PERIODIC 
SPECIAL INSPECTION SPECIAL INSPECTION 


X 


TABLE 1705.6 
REQUIRED SPECIAL INSPECTIONS AND TESTS OF SOILS 


placement and compaction of compacted fill. 


Verify materials below shallow foundations are adequate to achieve the design bearing capacity WI... os 
2. Verify excavations are extended to proper depth and have reached proper material. пне 
3. Perform classification and testing of compacted fill materials. Ree UU vw 


4, During fill placement, verify use of proper materials and procedures in accordance with the 
provisions of the approved geotechnical report. Verify densities and lift thicknesses during 


CONTINUOUS | PERIODIC SPECIAL 
SPECIAL INSPECTION 
INSPECTION 


SPECIAL INSPECTIONS AND TESTS 


жа» TABLE 1705.7 
( ‹ ) REQUIRED SPECIAL INSPECTIONS AND TESTS OF DRIVEN DEEP FOUNDATION ELEMENTS 


CONTINUOUS | PERIODIC SPECIAL 
TYPE SPECIAL INSPECTION 
INSPECTION 

1. Verify element materials, sizes and lengths comply with the requirements. Жы s uo 


2. Determine capacities of test elements and conduct additional load tests, as required. NODE LA КЛЕР zoo 
3. Inspect driving operations and maintain complete and accurate records for each element. oot ткен тада 


4. Verify placement locations and plumbness, confirm type and size of hammer, record number of 
blows per foot of penetration, determine required penetrations to achieve design capacity, 
record tip and butt elevations and document any damage to foundation element. 


7. For specialty elements, perform additional inspections as determined by the registered design 
professional in responsible charge. 


| 
6. Forconcrete elements and concrete-filled elements, perform tests and additional special inspec- | 


tions in accordance with Section 1705.3. 
In accordance with Statement of Spe- 
cial Inspections 
TABLE 1705.8 


REQUIRED SPECIAL INSPECTIONS AND TESTS OF CAST-IN-PLACE DEEP FOUNDATION ELEMENTS 
CONTINUOUS 
PERIODIC SPECIAL 
TYPE SPECIAL 
INSPECTION INSPECTION 


1. Inspect drilling operations and maintain complete and accurate records for each element. ЈЕ ужи ar oe 


2. Verify placement locations and plumbness, confirm element diameters, bell diameters (if appli- 
cable), lengths, embedment into bedrock (if applicable) and adequate end-bearing strata X 


capacity. Record concrete or grout volumes. 


3. Forconcrete elements, perform tests and additional special inspections in accordance with 


Section 1705.3. In accordance with Section 1705.3 


1705.10 Structural integrity of deep foundation elements. other fastening of elements of the main windforce-resist- 
Whenever there is a documented concern submitted to the ing system, including wood shear walls, wood 
municipality regarding the structural integrity of a deep foun- diaphragms, drag struts, braces and hold-downs. 

dation element, or where notification of such concern is Exception: Special inspections are not required for 
provided by the registered design professional in responsible wood shear walls, shear panels and diaphragms, includ- 


charge, the building official is authorized to require an engi- 


: rac : ing nailing, bolting, anchoring and other fastening to 
neering assessment. The engineering assessment shall include Б 5 E = 5 


other elements of the main windforce-resisting system, 


tests for defects performed in accordance with ASTM D4945, where the lateral resistance is provided by structural 
ASTM D5882, ASTM D6760 or ASTM D7949, or other sheathing and the specified fastener spacing at panel 
approved method. edges is more than 4 inches (102 mm) on center. 
1705.11 Fabricated items. Special inspections of fabricated 1705.12.2 Cold-formed steel light-frame construction. 
items shall be performed in accordance with Section Periodic special inspection is required for welding opera- 
1704.2.5. tions of elements of the main windforce-resisting system. 
1705.12 Special inspections for wind resistance. Special Periodic special inspection is required for screw attach- 
inspections for wind resistance specified in Sections ment, bolting, anchoring and other fastening of elements 
1705.12.1 through 1705.12.3, unless exempted by the excep- of the main windforce-resisting system, including shear 
tions to Section 1704.2, are required for buildings and walls, braces, diaphragms, collectors (drag struts) and 
structures constructed in the following areas: hold-downs. 
1. In wind Exposure Category B, where V is 150 miles per Exception: Special inspections are not required for 
hour (67 m/sec) or greater. cold-formed steel light-frame shear walls апа 


diaphragms, including screwing, bolting, anchoring 
and other fastening to components of the windforce- 


} sit ak resisting system, where either of the following applies: 
1705.12.1 Structural wood. Continuous special inspec- 


ы? tion is required during field gluing operations of elements 1. The sheathing is gypsum board ог fiberboard. 
of the main windforce-resisting system. Periodic special 2. The sheathing is wood structural panel or steel 
inspection is required for nailing, bolting, anchoring and sheets on only one side of the shear wall, shear 


2. In wind Exposure Category C or D, where V is 140 
mph (62.6 m/sec) or greater. 
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panel or diaphragm assembly and the specified 
fastener spacing at the panel or sheet edges is 
more than 4 inches (102 mm) on center (о.с.). 


1705.12.3 Wind-resisting components. Periodic special 
inspection is required for fastening of the following 
systems and components: 


1. Roof covering, roof deck and roof framing connec- 
tions. 


2. Exterior wall covering and wall connections to roof 
and floor diaphragms and framing. 


1705.13 Special inspections for seismic resistance. Special 
inspections for seismic resistance shall be required as speci- 


fied 


in Sections 1705.13.1 through 1705.13.9, unless 


exempted by the exceptions of Section 1704.2. 


Exception: The special inspections specified in Sections 
1705.13.1 through 1705.13.9 are not required for struc- 
tures designed and constructed in accordance with one of 
the following: 


1. The structure consists of light-frame construction; 
the design spectral response acceleration at short 
periods, Sps, as determined in Section 1613.2.4, 
does not exceed 0.5; and the building height of the 
structure does not exceed 35 feet (10 668 mm). 


2. The seismic force-resisting system of the structure 
consists of reinforced masonry or reinforced con- 
crete; the design spectral response acceleration at 
short periods, Sps, as determined in Section 1613.2.4, 
does not exceed 0.5; and the building height of the 
structure does not exceed 25 feet (7620 mm). 


3. The structure is a detached one- or two-family 
dwelling not exceeding two stories above grade 
plane and does not have any of the following hori- 
zontal or vertical irregularities in accordance with 
Section 12.3 of ASCE 7: 


3.1. Torsional or extreme torsional irregularity. 


force-resisting systems where the response 
modification coefficient, R, designated for 
“Steel systems not specifically detailed for 
seismic resistance, excluding cantilever col- 
umn systems” in ASCE 7, Table 12.2-1, has 
been used for design and detailing. 


2. In structures assigned to Seismic Design Cate- 
gory D, E, or F, special inspections are not 
required for structural steel seismic force- 
resisting systems where design and detailing 
in accordance with AISC 360 is permitted by 
ASCE 7, Table 15.4-1. 


1705.13.1.2 Structural steel elements. Special inspec- 
tions of structural steel elements in the seismic force- 
resisting systems of buildings and structures assigned to 
Seismic Design Category B, C, D, E or F other than 
those covered in Section 1705.13.1.1, including struts, 
collectors, chords and foundation elements, shall be 
performed in accordance with Section 1705.2 and the 
quality assurance requirements of AISC 341, Chapter J. 


Exceptions: 


1. In buildings and structures assigned to Seismic 
Design Category B or C, special inspections of 
structural steel elements are not required for 
seismic force-resisting systems with a response 
modification coefficient, R, of 3 or less. 


2. In structures assigned to Seismic Design Cate- 
gory D, E, or F, special inspections of struc- 
tural steel elements are not required for 
seismic force-resisting systems where design 
and detailing other than AISC 341 is permitted 
by ASCE 7, Table 15.4-1. Special inspection 
shall be in accordance with the applicable ref- 
erenced standard listed in ASCE 7, Table 
15.4-1. 


1705.13.2 Structural wood. For the seismic force-resist- 
ing systems of structures assigned to Seismic Design 


3,2. Nonparallel systems irregularity. 
Category C, D, E or F: 


3.3. Stiffness-soft story or stiffness-extreme soft 


story irregularity. 1. Continuous special inspection shall be required 
3.4. Discontinuity in lateral strength-weak story during field gluing operations of elements of the 
irregularity. seismic force-resisting system. 


1705.13.1 Structural steel. Special inspections for seis- 
mic resistance shall be in accordance with Section 
1705.13.1.1 or 1705.13.1.2, as applicable. 
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1705.13.1.1 Seismic force-resisting systems. Special 
inspections of structural steel in the seismic force- 
resisting systems in buildings and structures assigned to 
Seismic Design Category B, C, D, E or F shall be 
performed in accordance with Section 1705.2 and the 
quality assurance requirements of AISC 341, Chapter J. 


Exceptions: 


1. In buildings and structures assigned to Seismic 
Design Category B or C, special inspections 
are not required for structural steel seismic 


2. Periodic special inspection shall be required for 
nailing, bolting, anchoring and other fastening of 
elements of the seismic force-resisting system, 
including wood shear walls, wood diaphragms, 
drag struts, braces, shear panels and hold-downs. 


Exception: Special inspections are not required for 
wood shear walls, shear panels and diaphragms, 
including nailing, bolting, anchoring and other fasten- 
ing to other elements of the seismic force-resisting 
system, where the lateral resistance is provided by 
structural sheathing, and the specified fastener spacing 
at the panel edges is more than 4 inches (102 mm) on 
center. 
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1705.13.3 Cold-formed steel light-frame construction. 
For the seismic force-resisting systems of structures 
assigned to Seismic Design Category C, D, E or F, peri- 
odic special inspection shall be required for both: 


1. Welding operations of elements of the seismic force- 
resisting system. 


2. Screw attachment, bolting, anchoring and other fas- 
tening of elements of the seismic force-resisting sys- 
tem, including shear walls, braces, diaphragms, 
collectors (drag struts) and hold-downs. 


Exception: Special inspections are not required for 
cold-formed steel light-frame shear walls апа 
diaphragms, including screw installation, bolting, 
anchoring and other fastening to components of the 
seismic force-resisting system, where either of the 
following applies: 


1. The sheathing is gypsum board or fiberboard. 


2. The sheathing is wood structural panel or steel 
sheets on only one side of the shear wall, shear 
panel or diaphragm assembly and the specified 
fastener spacing at the panel or sheet edge is 
more than 4 inches (102 mm) on center, 


1705.13.4 Designated seismic systems. For structures 
assigned to Seismic Design Category C, D, E or F, the 
special inspector shall examine designated seismic 
systems requiring seismic qualification in accordance with 
Section 13.2.2 of ASCE 7 and verify that the label, 
anchorage and mounting conform to the certificate of 
compliance. 


1705.13.5 Architectural components. Periodic special 
inspection is required for the erection and fastening of 
exterior cladding, interior and exterior nonbearing walls 
and interior and exterior veneer in structures assigned to 
Seismic Design Category D, E or F. 


Exception: Periodic special inspection is not required 
for the following: 


1. Exterior cladding, interior and exterior nonbear- 
ing walls and interior and exterior veneer 30 feet 
(9144 mm) or less in height above grade or walk- 
ing surface. 


2. Exterior cladding and interior and exterior veneer 
weighing 5 psf (0.24 kN/m?) or less. 


3. Interior and exterior nonbearing wall assemblies 
weighing 15 psf (0.72 kN/m?) or less. 


SPECIAL INSPECTIONS AND TESTS 


1705.13.5.1 Access floors. Periodic special inspection 
is required for the anchorage of access floors in struc- 
tures assigned to Seismic Design Category D, E or F. 


1705.13.6 Plumbing, mechanical and electrical compo- 
nents. Periodic special inspection of plumbing, 
mechanical and electrical components shall be required for 
the following: 


1. Anchorage of electrical equipment for emergency 
and standby power systems in structures assigned to 
Seismic Design Category C, D, E or F. 


2. Anchorage of other electrical equipment in struc- 
tures assigned to Seismic Design Category Е or Е. 


3. Installation and anchorage of piping systems 
designed to carry hazardous materials and their 
associated mechanical units in structures assigned to 
Seismic Design Category C, D, E or F. 


4. Installation and anchorage of ductwork designed to 
carry hazardous materials in structures assigned to 
Seismic Design Category C, D, E or F. 


5. Installation and anchorage of vibration isolation sys- 
tems in structures assigned to Seismic Design Cate- 
gory C, D, E or F where the approved construction 
documents require a nominal clearance of '/, inch 
(6.4 mm) or less between the equipment support 
frame and restraint. 


6. Installation of mechanical and electrical equip- 
ment, including duct work, piping systems and 
their structural supports, where automatic sprinkler 
systems are installed in structures assigned to Seis- 
mic Design Category C, D, E or F to verify one of 
the following: 


6.1. Minimum clearances have been provided as 
required by Section 13.2.3 ASCE/SEI 7. 


6.2. A nominal clearance of not less than 3 
inches (76 mm) has been provided between 
automatic sprinkler system drops and sprigs 
and: structural members not used соПес- 
tively or independently to support the sprin- 
klers; equipment attached to the building 
structure; and other systems’ piping. 


Where flexible sprinkler hose fittings are used, special 
inspection of minimum clearances is not required. 


1705.13.7 Storage racks. Steel storage racks and steel 
cantilevered storage racks that are 8 feet (2438 mm) in 


TABLE 1705.13.7 
REQUIRED INSPECTIONS OF STORAGE RACK SYSTEMS 


CONTINUOUS PERIODIC REFERENCED 
INSPECTION INSPECTION STANDARD REFERENCE 
Materials used, to verify compliance with one or more of the 
material test reports in accordance with the approved 
construction documents. 
2. Fabricated storage rack elements. YT eR ee Fa ee Ор 
3. Storage rack anchorage installation. 
4. Completed storage rack system, to indicate compliance with 
the approved construction documents. 
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SPECIAL INSPECTIONS AND TESTS 


height or greater and assigned to Seismic Design Category 
D, E or F shall be provided with periodic special inspec- 
tion as required by Table 1705.13.7. 


1705.13.8 Seismic isolation systems. Periodic special 
inspection shall be provided for seismic isolation systems in 
seismically isolated structures assigned to Seismic Design 
Category B, C, D, E or F during the fabrication and installa- 
tion of isolator units and energy dissipation devices. 


1705.13.9 Cold-formed steel special bolted moment 
frames. Periodic special inspection shall be provided for 
the installation of cold-formed steel special bolted moment 
frames in the seismic force-resisting systems of structures 
assigned to Seismic Design Category D, E or F. 


1705.14 Testing for seismic resistance. Testing for seismic 
resistance shall be required as specified in Sections 1705.14.1 
through 1705.14.4, unless exempted from special inspections 
by the exceptions of Section 1704.2. 


1705.14.1 Structural steel. Nondestructive testing for 
seismic resistance shall be in accordance with Section 
1705.14.1.1 or 1705.14.1.2, as applicable. 


1705.14.1.1 Seismic force-resisting systems. Nonde- 
structive testing of structural steel in the seismic force- 
resisting systems in buildings and structures assigned to 
Seismic Design Category B, C, D, E or F shall be 
performed in accordance with the quality assurance 
requirements of AISC 341. 


Exceptions: 


1. In buildings and structures assigned to Seismic 
Design Category B or C, nondestructive test- 
ing is not required for structural steel seismic 
force-resisting systems where the response 
modification coefficient, R, designated for 
“Steel systems not specifically detailed for 
seismic resistance, excluding cantilever col- 
umn systems” in ASCE 7, Table 12.2-1, has 
been used for design and detailing. 


2. In structures assigned to Seismic Design Cate- 
gory D, E, or F, nondestructive testing is not 
required for structural steel seismic force- 
resisting systems where design and detailing 
in accordance with AISC 360 is permitted by 
ASCE 7, Table 15.4-1. 


1705.14.1.2 Structural steel elements. Nondestructive 
testing of structural steel elements in the seismic force- 
resisting systems of buildings and structures assigned to 
Seismic Design Category B, C, D, E or F other than 
those covered in Section 1705.14.1.1, including struts, 
collectors, chords and foundation elements, shall be 
performed in accordance with the quality assurance 
requirements of AISC 341. 


Exceptions: 


1. In buildings and structures assigned to Seismic 
Design Category B or C, nondestructive test- 
ing of structural steel elements is not required 
for seismic force-resisting systems with a 


17-12 


response modification coefficient, R, of 3 or 
less. 


2. In structures assigned to Seismic Design Cate- 
gory D, E or F, nondestructive testing of struc- 
tural steel elements is not required for seismic 
force-resisting systems where design and 
detailing other than AISC 341 is permitted by 
ASCE 7, Table 15.4-1. Nondestructive testing 
of structural steel elements shall be in accor- 
dance with the applicable referenced standard 
listed in ASCE 7, Table 15.4-1. 


1705.14.2 Nonstructural components. For structures 
assigned to Seismic Design Category B, C, D, E or F, 
where the requirements of Section 13.2.1 of ASCE 7 for 
nonstructural components, supports or attachments are 
met by seismic qualification as specified in Item 2 therein, 
the registered design professional shall specify on the 
approved construction documents the requirements for 
seismic qualification by analysis, testing or experience 
data. Where seismic qualification is met by testing or 
experience data, certificates of compliance for the seismic 
qualification prepared by or reviewed and accepted by a 
registered design professional shall be submitted to the 
building official as specified in Section 1704.5. 


1705.14.3 Designated seismic systems. Where Risk Cate- 
gory III or IV structures located in Seismic Design 
Category C, D, E or F have mechanical, electrical or 
plumbing components of the designated seismic systems 
that are subject to the requirements of Section 13.2.1 or 
13.2.2 of ASCE 7 and meet the requirements for seismic 
qualification as specified in Item 2 of Section 13.2.1 
therein, the registered design professional shall specify on 
the approved construction documents the requirements to 
be met for seismic qualification by analysis, testing or 
experience data as specified therein. Certificates of 
compliance for seismic qualification, prepared by or 
reviewed and accepted by a registered design professional 
and demonstrating fulfillment of the seismic certification 
requirements from the manufacturer of each mechanical, 
electrical or plumbing component of the designated seis- 
mic system, shall be submitted to the building official as 
specified in Section 1704.5. 


1705.14.4 Seismic isolation systems. Seismic isolation 
systems in seismically isolated structures assigned to Seis- 
mic Design Category B, C, D, E or F shall be tested in 
accordance with Section 17.8 of ASCE 7. 


1705.15 Sprayed fire-resistant materials. Special inspec- 
tions and tests of sprayed fire-resistant materials applied to 
floor, roof and wall assemblies and structural members shall 
be performed in accordance with Sections 1705.15.1 through 
1705.15.6. Special inspections shall be based on the fire- 
resistance design as designated in the approved construction 
documents. The tests set forth in this section shall be based on 
samplings from specific floor, roof and wall assemblies and 
structural members. Special inspections and tests shall be 
performed during construction with an additional visual 
inspection after the rough installation of electrical, automatic 
sprinkler, mechanical and plumbing systems and suspension 
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four measurements shall be made, located symmetri- 
cally within the square area, including one each of the 
following: valley, crest and sides. The average of the 
measurements shall be reported. 


systems for ceilings, and before concealment where applica- 
ble. The required sample size shall not exceed 110 percent of 
that specified by the referenced standards in Sections 
1705.15.4.1 through 1705.15.4.9. 


1705.15.1 Physical and visual tests. The special inspec- 
tions and tests shall include the following to demonstrate 
compliance with the listing and the fire-resistance rating: 


1. Condition of substrates. 

2. Thickness of application. 

3. Density in pounds per cubic foot (kg/m?). 
4. Bond strength adhesion/cohesion. 

5. Condition of finished application. 


1705.15.2 Structural member surface conditions. The 
surfaces shall be prepared in accordance with the 
approved fire-resistance design and the written instruc- 
tions of approved manufacturers. The prepared surface of 
structural members to be sprayed shall be inspected by the 
special inspector before the application of the sprayed 
fire-resistant material. 


1705.15.3 Application. The substrate shall have a mini- 
mum ambient temperature before and after application as 
specified in the written instructions of approved manufac- 
turers. The area for application shall be ventilated during 
and after application as required by the written instructions 
of approved manufacturers. 


1705.15.4 Thickness. Not more than 10 percent of the 
thickness measurements of the sprayed fire-resistant mate- 
rials applied to floor, roof and wall assemblies and 
structural members shall be less than the thickness 
required by the approved fire-resistance design, and none 
shall be less than the minimum allowable thickness 
required by Section 1705.15.4.1. 


1705.15.4.1 Minimum allowable thickness. For 
design thicknesses 1 inch (25 mm) or greater, the mini- 
mum allowable individual thickness shall be the design 
thickness minus 1/4 inch (6.4 mm). For design thick- 
nesses less than 1 inch (25 mm), the minimum 
allowable individual thickness shall be the design 
thickness minus 25 percent. Thickness shall be deter- 
mined in accordance with ASTM E605. Samples of the 
sprayed fire-resistant materials shall be selected in 
accordance with Sections 1705.15.4.2 and 1705.15.4.3. 


1705.15.4.2 Floor, roof and wall assemblies. The 
thickness of the sprayed fire-resistant material applied 
to floor, roof and wall assemblies shall be determined 
in accordance with ASTM E605, making not less than 
four measurements for each 1,000 square feet (93 m?) 
of the sprayed area, or portion thereof, in each story. 


1705.15.4.3 Cellular decks. Thickness measurements 
shall be selected from a square area, 12 inches by 12 
inches (305 mm by 305 mm) in size. Not fewer than 
four measurements shall be made, located symmetri- 
cally within the square area. 


1705.15.4.4 Fluted decks. Thickness measurements 
shall be selected from a square area, 12 inches by 12 
inches (305 mm by 305 mm) in size. Not fewer than 
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1705.15.4.5 Structural members. The thickness of the 
sprayed fire-resistant material applied to structural 
members shall be determined in accordance with 
ASTM E605. Thickness testing shall be performed on 
not less than 25 percent of the structural members on 
each floor. 


1705.15.4.6 Beams and girders. At beams and girders 
thickness measurements shall be made at nine locations 
around the beam or girder at each end of a 12-inch (305 
mm) length. 


1705.15.4.7 Joists and trusses. At joists and trusses, 
thickness measurements shall be made at seven loca- 
tions around the joist or truss at each end of a 12-inch 
(305 mm) length. 


1705.15.4.8 Wide-flanged columns. At wide-flanged 
columns, thickness measurements shall be made at 12 
locations around the column at each end of a 12-inch 
(305 mm) length. 


1705.15.4.9 Hollow structural section and pipe 
columns. At hollow structural section and pipe 
columns, thickness measurements shall be made at not 
fewer than four locations around the column at each 
end of a 12-inch (305 mm) length. 


1705.15.5 Density. The density of the sprayed fire-resis- 
tant material shall be not less than the density specified in 
the approved fire-resistance design. Density of the sprayed 
fire-resistant material shall be determined in accordance 
with ASTM E605. The test samples for determining the 
density of the sprayed fire-resistant materials shall be 
selected as follows: 


1. From each floor, roof and wall assembly at the rate 
of not less than one sample for every 2,500 square 
feet (232 m?) or portion thereof of the sprayed area 
in each story. 


2. From beams, girders, trusses and columns at the rate 
of not less than one sample for each type of struc- 
tural member for each 2,500 square feet (232 m?) of 
floor area or portion thereof in each story. 


1705.15.6 Bond strength. The cohesive/adhesive bond 
strength of the cured sprayed fire-resistant material 
applied to floor, roof and wall assemblies and structural 
members shall be not less than 150 pounds per square foot 
(psf) (7.18 kN/m?). The cohesive/adhesive bond strength 
shall be determined in accordance with the field test speci- 
fied in ASTM E736 by testing in-place samples of the 
sprayed fire-resistant material selected in accordance with 
Sections 1705.15.6.1 through 1705.15.6.3. 


1705.15.6.1 Floor, roof and wall assemblies. The test 
samples for determining the cohesive/adhesive bond 
strength of the sprayed fire-resistant materials shall be 
selected from each floor, roof and wall assembly at the 
rate of not less than one sample for every 2,500 square 
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feet (232 т?) of the sprayed area, or portion thereof, in 
each story. 


1705.15.6.2 Structural members. The test samples for 
determining the cohesive/adhesive bond strength of the 
sprayed fire-resistant materials shall be selected from 
beams, girders, trusses, columns and other structural 
members at the rate of not less than one sample for each 
type of structural member for each 2,500 square feet 
(232 т?) of floor area or portion thereof in each story. 


1705.15.6.3 Primer, paint and encapsulant bond 
tests. Bond tests to qualify a primer, paint or encapsu- 
lant shall be conducted where the sprayed fire-resistant 
material is applied to a primed, painted or encapsulated 
surface for which acceptable bond-strength perfor- 
mance between these coatings and the fire-resistant 
material has not been determined. A bonding agent 
approved by the SFRM manufacturer shall be applied 
to a primed, painted or encapsulated surface where the 
bond strengths are found to be less than required 
values. 


1705.16 Mastic and intumescent fire-resistant coatings. 
Special inspections and tests for mastic and intumescent fire- 
resistant coatings applied to structural elements and decks 
shall be performed in accordance with AWCI 12-B. Special 
inspections and tests shall be based on the fire-resistance 
design as designated in the approved construction documents. 
Special inspections and tests shall be performed during 
construction. Additional visual inspection shall be performed 
after the rough installation and, where applicable, prior to the 
concealment of electrical, automatic sprinkler, mechanical 
and plumbing systems. 


1705.17 Exterior insulation and finish systems (EIFS). 
Special inspections shall be required for all EIFS 
applications. 


Exceptions: 


1. Special inspections shall not be required for EIFS 
applications installed over a water-resistive barrier 
with a means of draining moisture to the exterior. 


2. Special inspections shall not be required for EIFS 
applications installed over masonry or concrete 
walls. 


1705.17.1 Water-resistive barrier coating. А water- 
resistive barrier coating complying with ASTM E2570 
requires special inspection of the water-resistive barrier 
coating where installed over a sheathing substrate. 


1705.18 Fire-resistant penetrations and joints. In high-rise 
buildings, in buildings assigned to Risk Category III or IV, or 
in fire areas containing Group R occupancies with an occu- 
pant load greater than 250, special inspections for through- 
penetrations, membrane penetration firestops, fire-resistant 
Joint systems and perimeter fire containment systems that are 
tested and /isted in accordance with Sections 714.4.1.2, 
714.5.1.2, 715.3.1 and 715.4 shall be in accordance with 
Section 1705.18.1 or 1705.18.2. 


1705.18.1 Penetration firestops. Inspections of penetra- 
tion firestop systems that are tested and listed т 
accordance with Sections 714.4.1.2 and 714.5.1.2 shall be 
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conducted by an approved agency in accordance with 
ASTM E2174. 


1705.18.2 Fire-resistant joint systems. Inspection of fire- 
resistant joint systems that are tested and /isted in accor- 
dance with Sections 715.3.1 and 715.4 shall be conducted 
by an approved agency in accordance with ASTM E2393. 


1705.19 Testing for smoke control. Smoke control systems 
shall be tested by a special inspector. 


1705.19.1 Testing scope. The test scope shall be as 
follows: 


1. During erection of ductwork and prior to conceal- 
ment for the purposes of leakage testing and record- 
ing of device location. 


2. Prior to occupancy and after sufficient completion 
for the purposes of pressure difference testing, flow 
measurements and detection and control verifica- 
tion. 


1705.19.2 Qualifications. Approved agencies for smoke 
control testing shall have expertise in fire protection engi- 
neering, mechanical engineering and certification as air 
balancers. 


1705.20 Sealing of mass timber. Periodic special inspec- 
tions of sealants or adhesives shall be conducted where 
sealant or adhesive required by Section 703.7 is applied to 
mass timber building elements as designated in the approved 
construction documents. 


1705.21 Radon mitigation inspections. Where radon miti- 
gation systems are required by Section 1811, special inspec- 
tions shall be provided in accordance with Sections 1705.21.1 
and 1705.21.2. 


1705.21.1 Soil-gas-retarder membrane. After the 
subfloor preparation inspection and prior to the placement 
of concrete, a special inspector shall verify that the soil- 
gas-retarder membrane installation conforms with 
Section 1811.2.2. 


1705.21.2 Sealing of construction joints, penetrations, 
cracks and other connections. After the placement of 
concrete, a special inspector shall verify conformance 
with Section 1811.2.3.2. 


SECTION 1706 
DESIGN STRENGTHS OF MATERIALS 


1706.1 Conformance to standards. The design strengths 
and permissible stresses of any structural material that are 
identified by a manufacturer's designation as to manufacture 
and grade by mill tests, or the strength and stress grade is 
otherwise confirmed to the satisfaction of the building offi- 
cial, shall conform to the specifications and methods of 
design of accepted engineering practice or the approved rules 
in the absence of applicable standards. 


1706.2 New materials. For materials that are not specifically 
provided for in this code, the design strengths and permissi- 
ble stresses shall be established by tests as provided for in 
Section 1707. 
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SECTION 1707 
ALTERNATIVE TEST PROCEDURE 


1707.1 General. In the absence of approved rules or other 
approved standards, the building official shall make, or cause 
to be made, the necessary tests and investigations; or the 
building official shall accept duly authenticated reports from 
approved agencies in respect to the quality and manner of use 
of new materials or assemblies as provided for in Section 
104,10. The cost of all tests and other investigations required 
under the provisions of this code shall be borne by the owner 
or the owner’s authorized agent. 


SECTION 1708 
IN-SITU LOAD TESTS 


1708.1 General. Whenever there is a documented concern 
submitted to the municipality regarding the stability or load- 
bearing capacity of a completed building, structure or portion 
thereof for the expected /oads, or where notification of such 
concern is provided by the registered design professional in 
responsible charge, the building official is authorized to 
require an engineering assessment. The engineering assess- 
ment shall involve either a structural analysis or an in-situ 
load test, or both. The structural analysis shall be based on 
actual material properties and other as-built conditions that 
affect stability or load-bearing capacity, and shall be 
conducted in accordance with the applicable design standard. 
The in-situ load tests shall be conducted in accordance with 
Section 1708.2. If the building, structure or portion thereof is 
found to have inadequate stability or load-bearing capacity 
for the expected /oads, modifications to ensure structural 
adequacy or the removal of the inadequate construction shall 
be required. 


1708.2 In-situ load tests. In-situ load tests shall be 
conducted in accordance with Section 1708.2.1 or 1708.2.2 
and shall be supervised by a registered design professional. 
The test shall simulate the applicable loading conditions 
specified in Chapter 16 as necessary to address the concerns 
regarding structural stability of the building, structure or 
portion thereof. 


1708.2.1 Load test procedure specified. Where a refer- 
enced material standard contains an applicable load test 
procedure and acceptance criteria, the test procedure and 
acceptance criteria in the standard shall apply. In the 
absence of specific /oad factors or acceptance criteria, the 
load factors and acceptance criteria in Section 1708.2.2 
shall apply. 


1708.2.2 Load test procedure not specified. In the 
absence of applicable load test procedures contained 
within a material standard referenced by this code or 
acceptance criteria for a specific material or method of 
construction, such existing structure shall be subjected to 
an approved test procedure developed by a registered 
design professional that simulates applicable loading and 
deformation conditions. For components that are not a part 
of the seismic force-resisting system, at a minimum the 
test load shall be equal to the specified factored design 
loads. For materials such as wood that have strengths that 
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are dependent on load duration, the test load shall be 
adjusted to account for the difference in load duration of 
the test compared to the expected duration of the design 
loads being considered. For statically loaded components, 
the test load shall be left in place for a period of 24 hours. 
For components that carry dynamic /oads (for example, 
machine supports or fall arrest anchors), the load shall be 
left in place for a period consistent with the component's 
actual function. The structure shall be considered to have 
successfully met the test requirements where the following 
criteria are satisfied: 


1. Under the design /oad, the deflection shall not 
exceed the limitations specified in Section 1604.3. 


2. Within 24 hours after removal of the test load, the 
structure shall have recovered not less than 75 per- 
cent of the maximum deflection. 


3. During and immediately after the test, the structure 
shall not show evidence of failure. 


SECTION 1709 
PRECONSTRUCTION LOAD TESTS 


1709.1 General. Where proposed construction is not capable 
of being designed by approved engineering analysis, or 
where proposed construction design method does not comply 
with the applicable material design standard, the system of 
construction or the structural unit and the connections shall 
be subjected to the tests prescribed in Section 1709. The 
building official shall accept certified reports of such tests 
conducted by an approved testing agency, provided that such 
tests meet the requirements of this code and approved 
procedures. 


1709.2 Load test procedures specified. Where specific load 
test procedures, /oad factors and acceptance criteria are 
included in the applicable referenced standards, such test 
procedures, /oad factors and acceptance criteria shall apply. 
In the absence of specific test procedures, /oad factors or 
acceptance criteria, the corresponding provisions in Section 
1709.3 shall apply. 


1709.3 Load test procedures not specified. Where load test 
procedures are not specified in the applicable referenced stan- 
dards, the load-bearing and deformation capacity of structural 
components and assemblies shall be determined on the basis 
of a test procedure developed by a registered design profes- 
sional that simulates applicable loading and deformation 
conditions. For components and assemblies that are not a part 
of the seismic force-resisting system, the test shall be as spec- 
ified in Section 1709.3.1. Load tests shall simulate the 
applicable loading conditions specified in Chapter 16. 


1709.3.1 Test procedure. The test assembly shall be 
subjected to an increasing superimposed load equal to not 
less than two times the superimposed design load. The test 
load shall be left in place for a period of 24 hours. The 
tested assembly shall be considered to have successfully 
met the test requirements if the assembly recovers not less 
than 75 percent of the maximum deflection within 24 
hours after the removal of the test load. The test assembly 
shall then be reloaded and subjected to an increasing 
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superimposed load until either structural failure occurs or 
the superimposed load is equal to two and one-half times 
the load at which the deflection limitations specified in 
Section 1709.3.2 were reached, or the load is equal to two 
and one-half times the superimposed design load. In the 
case of structural components and assemblies for which 
deflection limitations are not specified in Section 
1709.3.2, the test specimen shall be subjected to an 
increasing superimposed load until structural failure 
occurs or the load is equal to two and one-half times the 
desired superimposed design load. The allowable superim- 
posed design load shall be taken as the least of: 


1. The load at the deflection limitation given in Section 
1709.3.2. 


2. The failure load divided by 2.5. 
3. The maximum load applied divided by 2.5. 


1709.3.2 Deflection. The deflection of structural members 
under the design /oad shall not exceed the limitations in 
Section 1604.3. 


1709.4 Wall and partition assemblies. Load-bearing wall 
and partition assemblies shall sustain the test load both with 
and without window framing. The test load shall include all 
design load components. Wall and partition assemblies shall 
be tested both with and without door and window framing. 


1709.5 Exterior window and door assemblies. The design 
pressure rating of exterior windows and doors in buildings 
shall be determined in accordance with Section 1709.5.1 or 
1709.5.2. For exterior windows and doors tested in accor- 
dance with Section 1709.5.1 or 1709.5.2, required design 
wind pressures determined from ASCE 7 shall be permitted 
to be converted to allowable stress design by multiplying by 
0.6. 


Exception: Structural wind load design pressures for 
window or door assemblies other than the size tested in 
accordance with Section 1709.5.1 or 1709.5.2 shall be 
permitted to be different than the design value of the tested 
assembly, provided that such pressures are determined by 
accepted engineering analysis or validated by an addi- 
tional test of the window or door assembly to the 
alternative allowable design pressure in accordance with 
Section 1709.5.2. Components of the alternate size assem- 
bly shall be the same as the tested or labeled assembly. 
Where engineering analysis is used, it shall be performed 
in accordance with the analysis procedures of AAMA 
2502. 


1709.5.1 Exterior windows and doors. Exterior windows 
and sliding doors shall be tested and /abeled as conform- 
ing to AAMA/WDMA/CSAI101/LS.2/A440. The label 
shall state the name of the manufacturer, the approved 
labeling agency and the product designation as specified in 
AAMA/WDMA/CSAI101/LS.2/A440. X Exterior side- 
hinged doors shall be tested and /abeled as conforming to 
AAMA/WDMA/CSAI101/LS.2/A440 or comply with 
Section 1709.5.2. Products tested and /abeled as conform- 
ing to AAMA/WDMA/CSA 101/.5.2/А440 shall not be 
subject to the requirements of Sections 2403.2 and 2403.3. 
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1709.5.2 Exterior windows and door assemblies not 
provided for in Section 1709.5.1. Exterior window and 
door assemblies shall be tested in accordance with ASTM 
E330. Exterior window and door assemblies containing 
glass shall comply with Section 2403. The design pressure 
for testing shall be calculated in accordance with Chapter 
16. Each assembly shall be tested for 10 seconds at a load 
equal to 1.5 times the design pressure. 


1709.5.2.1 Garage doors and rolling doors. Garage 
doors and rolling doors shall be tested in accordance 
with either ASTM E330 or ANSI/DASMA 108, and 
shall meet the pass/fail criteria of ANSI/DASMA 108. 
Garage doors and rolling doors shall be labeled with a 
permanent label identifying the door manufacturer, the 
door model/series number, the positive and negative 
design wind pressure rating, the installation instruction 
drawing reference number, and the applicable test 
standard. 


1709.6 Skylights and sloped glazing. Skylights and sloped 
glazing shall comply with the requirements of Chapter 24. 


1709.7 Test specimens. Test specimens and construction 
shall be representative of the materials, workmanship and 
details normally used in practice. The properties of the mate- 
rials used to construct the test assembly shall be determined 
on the basis of tests on samples taken from the load assembly 
or on representative samples of the materials used to 
construct the load test assembly. Required tests shall be 
conducted or witnessed by an approved agency. 
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CHAPTER 18 
SOILS AND FOUNDATIONS 


SECTION 1801 
GENERAL 


1801.1 Scope. The provisions of this chapter shall apply to 
building and foundation systems. 


SECTION 1802 
DESIGN BASIS 


1802.1 General. Allowable bearing pressures, allowable 
stresses and design formulas provided in this chapter shall be 
used with the allowable stress design load combinations 
specified in ASCE 7, Section 2.4 or the alternative allowable 
stress design load combinations of Section 1605.2. The qual- 
ity and design of materials used structurally in excavations 
and foundations shall comply with the requirements specified 
in Chapters 16, 19, 21, 22 and 23. Excavations and fills shall 
comply with Chapter 33. 


SECTION 1803 
GEOTECHNICAL INVESTIGATIONS 


1803.1 General. Geotechnical investigations shall be 
conducted in accordance with Section 1803.2 and reported in 
accordance with Section 1803.6. Where required by the 
building official or where geotechnical investigations involve 
in-situ testing, laboratory testing or engineering calculations, 
such investigations shall be conducted by a registered design 
professional, 


Sites for structures and facilities defined by ORS 455.447 
as major structures ог Risk Category Ш or IV buildings and 
other structures shall be evaluated on a site-specific basis for 
vulnerability to seismic-induced geologic hazards as required 
by Section 1803.3.2. 


1803.2 Investigations required. Geotechnical investiga- 
tions shall be conducted in accordance with Sections 1803.3 
through 1803.5. 


Exception: The building official shall be permitted to 
waive the requirement for a geotechnical investigation 
where satisfactory data from adjacent areas is available 
that demonstrates an investigation is not necessary for any 
of the conditions in Sections 1803.5.1 through 1803.5.6 
and Sections 1803.5.10 and 1803.5.11. 


1803.3 Basis of investigation. Soil classification shall be 
based on observation and any necessary tests of the materials 
disclosed by borings, test pits or other subsurface exploration 
made in appropriate locations. Additional studies shall be 
made as necessary to evaluate slope stability, soil strength, 
position and adequacy of load-bearing soils, the effect of 
moisture variation on soil-bearing capacity, compressibility, 
liquefaction and expansiveness. 


1803.3.1 Scope of investigation. The scope of the 
geotechnical investigation including the number and types 
of borings or soundings, the equipment used to drill or 
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sample, the in-situ testing equipment and the laboratory 
testing program shall be determined by a registered design 
professional. 


1803.3.2 Site-specific seismic hazard investigation. 
Sites for structures and facilities defined by ORS 455.447 
as major structures or Risk Category Ш or IV building 
and other structures shall be evaluated on a site-specific 
basis for vulnerability to seismic-induced geologic hazards 
and reported in accordance with Section 1803.6.1. The 
degree of detail of investigation shall be compatible with 
the type of development and geologic complexity, and the 
structural system required by other parts of this code. This 
evaluation shall be done by an especially qualified engi- 
neer or engineering geologist registered by the state to 
practice as such. Such an evaluation and report may 
require the services of persons especially qualified in 
fields of engineering seismology, earthquake geology or 
geotechnical engineering. 


1803.3.2.1 Design earthquake. Building sites required 
to be investigated as provided in Section 1803.3.2 shall, 
at a minimum, address earthquakes from: 


1. A shallow crustal earthquake on real or assumed 
faults near the site, subject to evaluation. The 
minimum design earthquake shall in no case be 
considered less than a moment magnitude of 6.0 
or the design earthquake ground motion accelera- 
tion determined in accordance with Section 1613. 


2. A deep earthquake with a moment magnitude 
greater than 7.0 on the seismogenic part of the 
subducting plate of the Cascadia Subduction 
Zone. 


3. An earthquake on the seismogenic part of the 
interface between the Juan de Fuca Plate and the 
North American Plate on the Cascadia Subduc- 
tion Zone with a minimum moment magnitude of 
8.5. 


1803.4 Qualified representative. The investigation proce- 
dure and apparatus shall be in accordance with generally 
accepted engineering practice. The registered design profes- 
sional shall have a fully qualified representative on site 
during all boring or sampling operations. 


1803.5 Investigated conditions. Geotechnical investigations 
shall be conducted as indicated in Sections 1803.5.1 through 
1803.5.12. 


1803.5.1 Classification. Soil materials shall be classified 
in accordance with ASTM D2487. 


1803.5.2 Questionable soil. Where the classification, 
strength or compressibility of the soil is in doubt or where 
a load-bearing value superior to that specified in this code 
is claimed, the building official shall be permitted to 
require that a geotechnical investigation be conducted. 
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1803.5.3 Expansive soil. In areas likely to have expansive 
soil, the building official shall require soil tests to deter- 
mine where such soils do exist. 


Soils meeting all four of the following provisions shall 
be considered to be expansive, except that tests to show 
compliance with Items 1, 2 and 3 shall not be required if 
the test prescribed in Item 4 is conducted: 


1. Plasticity index (PI) of 15 or greater, determined in 
accordance with ASTM D4318. 


2. More than 10 percent of the soil particles pass a 
No.200 sieve (75 ит), determined in accordance 
with ASTM D422. 


3. More than 10 percent of the soil particles are less 
than 5 micrometers in size, determined in accor- 
dance with ASTM D422. 


4. Expansion index greater than 20, determined in 
accordance with ASTM D4829. 


1803.5.4 Ground-water table. A subsurface soil investi- 
gation shall be performed to determine whether the 
existing ground-water table is above or within 5 feet (1524 
mm) below the elevation of the /owest floor level where 
such floor is located below the finished ground level adja- 
cent to the foundation, 


Exception: A subsurface soil investigation to deter- 
mine the location of the ground-water table shall not be 
required where waterproofing is provided in accor- 
dance with Section 1805. 


1803.5.5 Deep foundations. Where deep foundations will 
be used, a geotechnical investigation shall be conducted 
and shall include all of the following, unless sufficient 
data on which to base the design and installation is other- 
wise available: 


1. Recommended deep foundation types and installed 
capacities. 


2. Recommended center-to-center spacing of deep 
foundation elements. 


3. Driving criteria. 
4. Installation procedures. 


5. Field inspection and reporting procedures (to 
include procedures for verification of the installed 
bearing capacity where required). 


6. Load test requirements. 


7. Suitability of deep foundation materials for the 
intended environment. 


8. Designation of bearing stratum or strata. 
9. Reductions for group action, where necessary. 


1803.5.6 Rock strata. Where subsurface explorations at 
the project site indicate variations in the structure of rock 
on which foundations are to be constructed, a sufficient 
number of borings shall be drilled to sufficient depths to 
assess the competency of the rock and its load-bearing 
capacity. 
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1803.5.7 Excavation near foundations. Where excava- 
tion will reduce support from any foundation, a registered 
design professional shall prepare an assessment of the 
structure as determined from examination of the structure, 
available design documents, available subsurface data, 
and, if necessary, excavation of test pits. The registered 
design professional shall determine the requirements for 
support and protection of any existing foundation and 
prepare site-specific plans, details and sequence of work 
for submission. Such support shall be provided by under- 
pinning, bracing, excavation retention systems, or by other 
means acceptable to the building official. 


1803.5.8 Compacted fill material. Where shallow foun- 
dations will bear on compacted fill material more than 12 
inches (305 mm) in depth, a geotechnical investigation 
shall be conducted and shall include all of the following: 


1. Specifications for the preparation of the site prior to 
placement of compacted fill material. 


2. Specifications for material to be used as compacted 
fill. 


3. Test methods to be used to determine the maximum 
dry density and optimum moisture content of the 
material to be used as compacted fill. 


4. Maximum allowable thickness of each lift of com- 
pacted fill material. 


5. Field test method for determining the in-place dry 
density of the compacted fill. 


6. Minimum acceptable in-place dry density expressed 
as a percentage of the maximum dry density deter- 
mined in accordance with Item 3. 


7. Number and frequency of field tests required to 
determine compliance with Item 6. 


1803.5.9 Controlled low-strength material (CLSM). 
Where shallow foundations will bear on controlled low- 
strength material (CLSM), a geotechnical investigation 
shall be conducted and shall include all of the following: 


1. Specifications for the preparation of the site prior to 
placement of the CLSM. 


2. Specifications for the CLSM. 


3. Laboratory or field test method(s) to be used to 
determine the compressive strength or bearing 
capacity of the CLSM. 


4. Test methods for determining the acceptance of the 
CLSM in the field. 


5. Number and frequency of field tests required to 
determine compliance with Item 4. 


1803.5.10 Alternate setback and clearance. Where 
setbacks or clearances other than those required in Section 
1808.7 are desired, the building official shall be permitted 
to require a geotechnical investigation by a registered 
design professional to demonstrate that the intent of 
Section 1808.7 would be satisfied. Such an investigation 
shall include consideration of material, height of slope, 
slope gradient, /oad intensity and erosion characteristics of 
slope material. 
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1803.5.11 Seismic Design Categories C through F. For 
structures assigned to Seismic Design Category C, D, E or 
F, a geotechnical investigation shall be conducted, and 
shall include an evaluation of all of the following potential 
geologic and seismic hazards: 


1. Slope instability. 
. Liquefaction. 


оз N 


. Total and differential settlement. 


> 


. Surface displacement due to faulting or seismically 
induced lateral spreading or lateral flow. 


1803.5.12 Seismic Design Categories D through F. For 
structures assigned to Seismic Design Category D, E or F, 
the geotechnical investigation required by Section 
1803.5.11 shall include all of the following as applicable: 


1. The determination of dynamic seismic lateral earth 
pressures on foundation walls and retaining walls 
supporting more than 6 feet (1.83 m) of backfill 
height due to design earthquake ground motions. 


2. The potential for liquefaction and soil strength loss 
evaluated for site peak ground acceleration, earth- 
quake magnitude and source characteristics consis- 
tent with the maximum considered earthquake 
ground motions. Peak ground acceleration shall be 
determined based on one of the following: 


2.1. А site-specific study in accordance with 
Chapter 21 of ASCE 7. 


2.2. In accordance with Section 11.8.3 of ASCE 7. 


3. An assessment of potential consequences of lique- 
faction and soil strength loss including, but not lim- 
ited to, the following: 


3.1. Estimation of total and differential settle- 
ment. 


3.2. Lateral soil movement. 
3.3. Lateral soil /oads on foundations. 


3.4. Reduction in foundation soil-bearing capac- 
ity and lateral soil reaction. 


3.5. Soil downdrag and reduction in axial and lat- 
eral soil reaction for pile foundations. 


3.6. Increases in soil lateral pressures on retain- 
ing walls. 


3.7. Flotation of buried structures. 


4. Discussion of mitigation measures such as, but not 
limited to, the following: 


4.1. Selection of appropriate foundation type and 
depths. 


4.2. Selection of appropriate structural systems 
to accommodate anticipated displacements 
and forces. 


4.3. Ground stabilization. 


4.4. Any combination of these measures and how 
they shall be considered in the design of the 
structure. 
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1803.6 Reporting. Where geotechnical investigations are 
required, a written report of the investigations shall be 
submitted to the building official by the permit applicant at 
the time of permit application. This geotechnical report shall 
include, but need not be limited to, the following information: 


1. A plot showing the location of the soil investigations. 


2. A complete record of the soil boring and penetration 
test logs and soil samples. 


3. A record of the soil profile. 
4. Elevation of the water table, if encountered. 


5. Recommendations for foundation type and design cri- 
teria, including but not limited to: bearing capacity of 
natural or compacted soil; provisions to mitigate the 
effects of expansive soils; mitigation of the effects of 
liquefaction, differential settlement and varying soil 
strength; and the effects of adjacent /oads. 


6. Expected total and differential settlement. 


7. Deep foundation information in accordance with Sec- 
tion 1803.5.5. 


8. Special design and construction provisions for foun- 
dations of structures founded on expansive soils, as 
necessary. 


9. Compacted fill material properties and testing in 
accordance with Section 1803.5.8. 


10. Controlled low-strength material properties and test- 
ing in accordance with Section 1803.5.9. 


1803.6.1 Site-specific seismic hazard report. In addition 
to the reporting requirements of Section 1803.6, for build- 
ing sites requiring a site-specific seismic hazard 
investigation per Section 1803.3.2, the report shall 
include, but not be limited to, the following: 


1. A geologic profile of the site extending to bedrock, 
either measured or estimated. 


2. An explanation of the regional geologic, tectonic 
and seismic settings. 


3. A literature review of the regional seismic or earth- 
quake history (i.e., potential seismic source, maxi- 
mum credible earthquakes, recurrence intervals, etc.). 


4. Selection criteria for seismic sources and recom- 
mendations for a design earthquake. 


5. Selection criteria and recommended ground 
response, including local amplification effects. 


6. An evaluation of the site-specific seismic hazards, 
including earthquake-induced landslide, liquefac- 
tion, settlement and subsidence, fault rupture, 
seiche, tsunami inundation, and other seismic haz- 
ards at the site, including the effects of local geology 
and topography. 

In addition to Items 1 through 6, the building official 
may also require other reports and calculations to be pro- 
vided by seismologists, geophysicists or professional engi- 
neers to evaluate the seismic hazards. Such additional 
investigation may include a study of aerial photographs; a 
review of local groundwater data, penetrometer results, 
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and geophysical surveys; and further actions such as mak- 
ing exploratory borings, trenching across faults or suspi- 
cious zones, and laboratory testing of soil and rock. 


1803.6.1.1 Site-specific seismic hazard report 
review. Provision shall be made by the municipality for 
qualified review of the site-specific seismic hazard 
report for conformance with Section 1803. Persons 
approved to do such review shall have qualifications 
deemed equivalent to the person who prepared the 
report. This review may be by the municipality’s staff, 
a consultant firm or a committee established by the 
municipality. With the approval of the building official, 
the owner may provide a peer review. Where the 
review is provided by a party other than the municipal- 
ity’s staff, the review shall consist of a written 
summary of the reviewer’s assessment of the overall 
adequacy of the site report and a listing of additional 
questions or factors that need to be addressed. 


SECTION 1804 
EXCAVATION, GRADING AND FILL 


1804.1 Excavation near foundations. Excavation for any 
purpose shall not reduce vertical or lateral support for any 
foundation or adjacent foundation without first underpinning 
or protecting the foundation against detrimental lateral or 
vertical movement, or both, in accordance with Section 
1803.5.7. 


1804.2 Underpinning, Where underpinning is chosen to 
provide the protection or support of adjacent structures, the 
underpinning system shall be designed and installed in accor- 
dance with provisions of this chapter and Chapter 33. 


1804.2.1 Underpinning sequencing. Underpinning shall 
be installed in a sequential manner that protects the neigh- 
boring structure and the working construction site. The 
sequence of installation shall be identified in the approved 
construction documents. 


1804.3 Placement of backfill. The excavation outside the 
foundation shall be backfilled with soil that is free of organic 
material, construction debris, cobbles and boulders or with a 
controlled low-strength material (CLSM). The backfill shall 
be placed in lifts and compacted in a manner that does not 
damage the foundation or the waterproofing or dampproofing 
material. 


Exception: CLSM need not be compacted. 


1804.4 Site grading. The ground immediately adjacent to the 
foundation shall be sloped away from the building at a slope 
of not less than 1 unit vertical in 20 units horizontal (5- 
percent slope) for a minimum distance of 10 feet (3048 mm) 
measured perpendicular to the face of the wall. If physical 
obstructions or lot lines prohibit 10 feet (3048 mm) of hori- 
zontal distance, a 5-регсепі slope shall be provided to an 
approved alternative method of diverting water away from 
the foundation. Swales used for this purpose shall be sloped 
not less than 2 percent where located within 10 feet (3048 
mm) of the building foundation. Impervious surfaces within 
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10 feet (3048 mm) of the building foundation shall be sloped 
not less than 2 percent away from the building. 


Exceptions: 


1. Where climatic or soil conditions warrant, the slope 
of the ground away from the building foundation 
shall be permitted to be reduced to not less than 1 
unit vertical in 48 units horizontal (2-percent slope). 


2. Impervious surfaces shall be permitted to be sloped 
less than 2 percent where the surface is a door land- 
ing or ramp that is required to comply with Section 
1010.1.4, 1012.3 or 1012.6.1. 


The procedure used to establish the final ground level 
adjacent to the foundation shall account for additional settle- 
ment of the backfill. 


1804.5 Grading and fill in flood hazard areas. In flood 
hazard areas established by the flood plain administrator, 
grading, fill or both shall be approved by the flood plain 
administrator. 


1804.6 Compacted fill material. Where shallow foundations 
will bear on compacted fill material, the compacted fill shall 
comply with the provisions of an approved geotechnical 
report, as set forth in Section 1803. 


Exception: Compacted fill material 12 inches (305 mm) 
in depth or less need not comply with an approved report, 
provided that the in-place dry density is not less than 90 
percent of the maximum dry density at optimum moisture 
content determined in accordance with ASTM D1557. The 
compaction shall be verified by special inspection in 
accordance with Section 1705.6. 


1804.7 Controlled low-strength material (CLSM). Where 
shallow foundations will bear on controlled low-strength 
material (CLSM), the CLSM shall comply with the provisions 
of an approved geotechnical report, as set forth in Section 
1803. 


1804.8 Under-floor drainage. Where required by the build- 
ing official, the ground under any building or portion thereof 
shall be sloped to a low point and drainage facilities shall be 
installed to provide positive drainage from the area under the 
building. The drainage facilities shall be in accordance with 
the Plumbing Code. If the premises abut a curbed street, or a 
storm sewer is available, and if the grade is favorable, a grav- 
ity drainage system from under the building shall extend to 
the gutter, storm sewer or other approved means. Crawl space 
drains may be connected to a footing drain. 


SECTION 1805 
DAMPPROOFING AND WATERPROOFING 


1805.1 General. Walls or portions thereof that retain earth 
and enclose interior spaces and floors below grade shall be 
waterproofed and dampproofed in accordance with this 
section, with the exception of those spaces containing groups 
other than residential and institutional where such omission is 
not detrimental to the building or occupancy. 


Ventilation for crawl spaces shall comply with Section 
1202.4. 
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1805.1.1 Story above grade plane. Where a basement is 
considered a story above grade plane and the finished 
ground level adjacent to the basement wall is below the 
basement floor elevation for 25 percent or more of the 
perimeter, the floor and walls shall be dampproofed in 
accordance with Section 1805.2 and a foundation drain 
shall be installed in accordance with Section 1805.4.2. The 
foundation drain shall be installed around the portion of 
the perimeter where the basement floor is below ground 
level. The provisions of Sections 1803.5.4, 1805.3 and 
1805.4.1 shall not apply in this case. 


1805.1.2 Under-floor space. The finished ground level 
of an under-floor space such as a crawl space shall not be 
located below the bottom of the footings. Where there is 
evidence that the ground-water table rises to within 6 
inches (152 mm) of the ground level at the outside build- 
ing perimeter, or that the surface water does not readily 
drain from the building site, the ground level of the 
under-floor space shall be as high as the outside finished 
ground level, unless an approved drainage system is 
provided. The provisions of Sections 1803.5.4, 1805.2, 
1805.3 and 1805.4 shall not apply in this case. 


1805.1.2.1 Flood hazard areas. For buildings and 
structures in flood hazard areas as established by the 
flood plain administrator, the finished ground level of 
an under-floor space such as a crawl space shall be 
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(0.004 inch; 0.102 mm) polyethylene, or other approved 
methods or materials. Joints in the membrane shall be 
lapped and sealed in accordance with the manufacturer's 
installation instructions. 


1805.2.2 Walls. Dampproofing materials for walls shall 
be installed on the exterior surface of the wall, and shall 
extend from the top of the footing to above ground level. 


Dampproofing shall consist of a bituminous material, 3 
pounds per square yard (16 N/m’) of acrylic modified 
cement, '/, inch (3.2 mm) coat of surface-bonding mortar 
complying with ASTM C887, any of the materials permit- 
ted for waterproofing by Section 1805.3.2 or other 
approved methods or materials. 


1805.2.2.1 Surface preparation of walls. Prior to 
application of dampproofing materials on concrete 
walls, holes and recesses resulting from the removal of 
form ties shall be sealed with a bituminous material or 
other approved methods or materials. Unit masonry 
walls shall be parged on the exterior surface below 
ground level with not less than ?/, inch (9.5 mm) of 
Portland cement mortar. The parging shall be coved at 
the footing. 


Exception: Parging of unit masonry walls is not 
required where a material is approved for direct 
application to the masonry. 


equal to or higher than the outside finished ground level 
on one side or more. 


Exception: Under-floor spaces of Group R-3 build- 
ings that meet the requirements of FEMA TB 11. 


1805.1.3 Ground-water control. Where the ground-water 
table is lowered and maintained at an elevation not less 


1805.3 Waterproofing. Where the ground-water investiga- 
tion required by Section 1803.5.4 indicates that a hydrostatic 
pressure condition exists, and the design does not include a 
ground-water control system as described in Section 
1805.1.3, walls and floors shall be waterproofed in accor- 
dance with this section. 


than 6 inches (152 mm) below the bottom of the lowest 
floor, the floor and walls shall be dampproofed in accor- 
dance with Section 1805.2. The design of the system to 
lower the ground-water table shall be based on accepted 
principles of engineering that shall consider, but not 
necessarily be limited to, permeability of the soil, rate at 
which water enters the drainage system, rated capacity of 
pumps, head against which pumps are to operate and the 
rated capacity of the disposal area of the system. 


1805.2 Dampproofing. Where hydrostatic pressure will not 
occur as determined by Section 1803.5.4, floors and walls for 
other than wood foundation systems shall be dampproofed in 
accordance with this section. Wood foundation systems shall 
be constructed in accordance with AWC PWF. 


1805.2.1 Floors. Dampproofing materials for floors shall 
be installed between the floor and the base course required 
by Section 1805.4.1, except where a separate floor is 
provided above a concrete slab. 


Where installed beneath the slab, dampproofing shall 
consist of not less than 6-mil (0.006 inch; 0.152 mm) poly- 
ethylene with joints lapped not less than 6 inches (152 
mm), or other approved methods or materials. Where per- 
mitted to be installed on top of the slab, dampproofing 
shall consist of mopped-on bitumen, not less than 4-mil 
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1805.3.1 Floors. Floors required to be waterproofed shall 
be of concrete and designed and constructed to withstand 
the hydrostatic pressures to which the floors will be 
subjected. 


Waterproofing shall be accomplished by placing a 
membrane of rubberized asphalt, butyl rubber, fully 
adhered/fully bonded HDPE or polyolefin composite 
membrane or not less than 6-mil [0.006 inch (0.152 mm)] 
polyvinyl chloride with joints lapped not less than 6 inches 
(152 mm) or other approved materials under the slab. 
Joints in the membrane shall be lapped and sealed in 
accordance with the manufacturer’s installation instruc- 
tions. 


1805.3.2 Walls. Walls required to be waterproofed shall 
be of concrete or masonry and shall be designed and 
constructed to withstand the hydrostatic pressures and 
other lateral /oads to which the walls will be subjected. 


Waterproofing shall be applied from the bottom of the 
wall to not less than 12 inches (305 mm) above the maxi- 
mum elevation of the ground-water table. The remainder 
of the wall shall be dampproofed in accordance with Sec- 
tion 1805.2.2. Waterproofing shall consist of two-ply 
hot-mopped felts, not less than 6-mil (0.006 inch; 0.152 
mm) polyvinyl chloride, 40-mil (0.040 inch; 1.02 mm) 
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polymer-modified asphalt, 6-mil (0.006 inch; 0.152 mm) 
polyethylene or other approved methods or materials 
capable of bridging nonstructural cracks. Joints in the 
membrane shall be lapped and sealed in accordance with 
the manufacturer’s installation instructions. 


1805.3.2.1 Surface preparation of walls. Prior to the 
application of waterproofing materials on concrete or 
masonry walls, the walls shall be prepared in accor- 
dance with Section 1805.2.2.1. 


1805.3.3 Joints and penetrations. Joints in walls and 
floors, joints between the wall and floor and penetrations 
of the wall and floor shall be made watertight utilizing 
approved methods and materials. 


1805.4 Subsoil drainage system. Where a hydrostatic pres- 
sure condition does not exist, dampproofing shall be provided 
and a base shall be installed under the floor and a drain 
installed around the foundation perimeter. A subsoil drainage 
system designed and constructed in accordance with Section 
1805.1.3 shall be deemed adequate for lowering the ground- 
water table. 


1805.4.1 Floor base course. Floors of basements, except 
as provided for in Section 1805.1.1, shall be placed over a 
floor base course not less than 4 inches (102 mm) in thick- 
ness that consists of gravel or crushed stone containing not 
more than 10 percent of material that passes through a No. 
4 (4.75 mm) sieve. 


Exception: Where a site is located in well-drained 
gravel or sand/gravel mixture soils, a floor base course 
is not required. 


1805.4.2 Foundation drain. A drain shall be placed 
around the perimeter of a foundation that consists of 
gravel or crushed stone containing not more than 10- 
percent material that passes through a No. 4 (4.75 mm) 
sieve. The drain shall extend not less than 12 inches (305 
mm) beyond the outside edge of the footing. The thickness 
shall be such that the bottom of the drain is not higher than 
the bottom of the base under the floor, and that the top of 
the drain is not less than 6 inches (152 mm) above the top 
of the footing. The top of the drain shall be covered with 
an approved filter membrane material. Where a drain tile 
or perforated pipe is used, the invert of the pipe or tile 
shall not be higher than the floor elevation. The top of 
joints or the top of perforations shall be protected with an 
approved filter membrane material. The pipe or tile shall 
be placed on not less than 2 inches (51 mm) of gravel or 
crushed stone complying with Section 1805.4.1, and shall 
be covered with not less than 6 inches (152 mm) of the 
same material. 


1805.4.3 Drainage discharge. The floor base and founda- 
tion perimeter drain shall discharge by gravity or 
mechanical means into an approved drainage system that 
complies with the Plumbing Code. 


Exception: Where a site is located in well-drained 
gravel or sand/gravel mixture soils, a dedicated drain- 
age system is not required. 


18-6 


SECTION 1806 
PRESUMPTIVE LOAD-BEARING 
VALUES OF SOILS 


1806.1 Load combinations. The presumptive load-bearing 
values provided in Table 1806.2 shall be used with the a//ow- 
able stress design load combinations specified in ASCE 7, 
Section 2.4 or the alternative allowable stress design load 
combinations of Section 1605.2. The values of vertical foun- 
dation pressure and lateral bearing pressure given in Table 
1806.2 shall be permitted to be increased by one-third where 
used with the alternative allowable stress design load combi- 
nations of Section 1605.2 that include wind or earthquake 
loads. 


1806.2 Presumptive load-bearing values. The load-bearing 
values used in design for supporting soils near the surface 
shall not exceed the values specified in Table 1806.2 unless 
data to substantiate the use of higher values are submitted and 
approved. Where the building official has reason to doubt the 
classification, strength or compressibility of the soil, the 
requirements of Section 1803.5.2 shall be satisfied. 


Presumptive load-bearing values shall apply to materials 
with similar physical characteristics and dispositions. Mud, 
organic silt, organic clays, peat or unprepared fill shall not 
be assumed to have a presumptive load-bearing capacity 
unless data to substantiate the use of such a value are sub- 
mitted. 


Exception: A presumptive load-bearing capacity shall be 
permitted to be used where the building official deems the 
load-bearing capacity of mud, organic silt or unprepared 
fill is adequate for the support of lightweight or temporary 
structures. 


1806.3 Lateral load resistance. Where the presumptive 
values of Table 1806.2 are used to determine resistance to 
lateral /oads, the calculations shall be in accordance with 
Sections 1806.3.1 through 1806.3.4. 


1806.3.1 Combined resistance. The total resistance to 
lateral /oads shall be permitted to be determined by 
combining the values derived from the lateral bearing 
pressure and the lateral sliding resistance specified in 
Table 1806.2. 


1806.3.2 Lateral sliding resistance limit. For clay, sandy 
clay, silty clay, clayey silt, silt and sandy silt, the lateral 
sliding resistance shall not exceed one-half the dead load. 


1806.3.3 Increase for depth. The lateral bearing pres- 
sures specified in Table 1806.2 shall be permitted to be 
increased by the tabular value for each additional foot (305 
mm) of depth to a value that is not greater than 15 times 
the tabular value. 


1806.3.4 Increase for poles. Isolated poles for uses such 
as flagpoles or signs and poles used to support buildings 
that are not adversely affected by a '/,-inch (12.7 mm) 
motion at the ground surface due to short-term lateral 
loads shall be permitted to be designed using lateral bear- 
ing pressures equal to two times the tabular values. 
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TABLE 1806.2 
PRESUMPTIVE LOAD-BEARING VALUES 


VERTICAL LATERAL 
FOUNDATION PRESSURE BEARING PRESSURE – 
1. Crystalline bedrock 12,000 1,200 ИККО Rae EE 

2. Sedimentary and flied rock 000 


3. Sandy gravel and gravel 

(GW and GP) 3,000 200 0.35 
4, Sand, silty sand, clayey sand, silty 

2,000 150 0.25 

5. Clay, sandy clay, silty clay, clayey 

silt, silt and sandy silt 
a. Coefficient to be multiplied by the dead load. 
b. Cohesion value to be multiplied by the contact area, as limited by Section 1806.3.2. 


CLASS OF MATERIALS 


gravel and clayey gravel 
(SW, SP, SM, SC, GM and GC) 
1,500 130 
(CL, ML, MH and CH) 
For $1; 1 pound per square foot = 0.0479kPa, 1 pound per square foot per foot = 0.157 kPa/m. 


SECTION 1807 
FOUNDATION WALLS, RETAINING WALLS 
AND EMBEDDED POSTS AND POLES 


1807.1 Foundation walls. Foundation walls shall be 
designed and constructed in accordance with Sections 
1807.1.1 through 1807.1.6. Foundation walls shall be 
supported by foundations designed in accordance with 
Section 1808. 


1807.1.6 Prescriptive design of concrete and masonry 
foundation walls. Concrete and masonry foundation walls 
that are laterally supported at the top and bottom shall be 
permitted to be designed and constructed in accordance 
with this section. 


1807.1.6.1 Foundation wall thickness. The thickness 
of prescriptively designed foundation walls shall be not 
less than the thickness of the wall supported, except 


1807.1.1 Design lateral soil loads. Foundation walls shall 
be designed for the lateral soil /oads set forth in Section 
1610. 


1807.1.2 Unbalanced backfill height. Unbalanced back- 
fill height is the difference in height between the exterior 
finish ground level and the lower of the top of the concrete 
footing that supports the foundation wall or the interior 
finish ground level. Where an interior concrete slab on 
grade is provided and is in contact with the interior surface 
of the foundation wall, the unbalanced backfill height shall 
be permitted to be measured from the exterior finish 
ground level to the top of the interior concrete slab. 


1807.1.3 Rubble stone foundation walls. Foundation 
walls of rough or random rubble stone shall be not less 
than 16 inches (406 mm) thick. Rubble stone shall not be 
used for foundation walls of structures assigned to Seismic 
Design Category C, D, E or F. 


1807.1.4 Permanent wood foundation systems. Perma- 
nent wood foundation systems shall be designed and 
installed in accordance with AWC PWF. Lumber and 
plywood shall be preservative treated in accordance with 
AWPA U1 (Commodity Specification A, Special Require- 
ment 4.2) and shall be identified in accordance with 
Section 2303.1.9.1. 


1807.1.5 Concrete and masonry foundation walls. 
Concrete and masonry foundation walls shall be designed 
in accordance with Chapter 19 or 21, as applicable. 


Exception: Concrete and masonry foundation walls 
shall be permitted to be designed and constructed in 
accordance with Section 1807.1.6. 
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that foundation walls of not less than 8-inch (203 mm) 
nominal width shall be permitted to support brick- 
veneered frame walls and 10-inch-wide (254 mm) 
cavity walls provided that the requirements of Section 
1807.1.6.2 or 1807.1.6.3 are met. 


1807.1.6.2 Concrete foundation walls. Concrete foun- 
dation walls shall comply with the following: 


1. The thickness shall comply with the requirements 
of Table 1807.1.6.2. 


2. The size and spacing of vertical reinforcement 
shown in Table 1807.1.6.2 are based on the use 
of reinforcement with a minimum yield strength 
of 60,000 pounds per square inch (psi) (414 
MPa). Vertical reinforcement with a minimum 
yield strength of 40,000 psi (276 MPa) or 50,000 
psi (345 MPa) shall be permitted, provided that 
the same size bar is used and the spacing shown 
in the table is reduced by multiplying the spacing 
by 0.67 or 0.83, respectively. 


3. Vertical reinforcement, where required, shall 
be placed nearest the inside face of the wall a 
distance, d, from the outside face (soil face) of 
the wall. The distance, d, is equal to the wall 
thickness, ¢, minus 1.25 inches (32 mm) plus 
one-half the bar diameter, 4, [d = t - (1.25 “а, 
/ 2)]. The reinforcement shall be placed within 
a tolerance of + */, inch (9.5 mm) where d is 
less than or equal to 8 inches (203 mm) or + '/, 
inch (12.7 mm) where d is greater than 8 inches 
(203 mm). 
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4. In lieu of the reinforcement shown in Table 
1807.1.6.2, smaller reinforcing bar sizes with 
closer spacings that provide an equivalent cross- 
sectional area of reinforcement per unit length 
shall be permitted. 


5. Concrete cover for reinforcement measured from 
the inside face of the wall shall be not less than */, 
inch (19.1 mm). Concrete cover for reinforce- 
ment measured from the outside face of the wall 
shall be not less than 1'/, inches (38 mm) for No. 
5 bars and smaller, and not less than 2 inches (51 
mm) for larger bars. 


6. Concrete shall have a specified compressive 
strength, f ', of not less than 2,500 psi (17.2 
MPa). 


TABLE 1807.1.6.2 


7. The unfactored axial /oad per linear foot of wall 
shall not exceed 1.2 / f', where t is the specified 
wall thickness in inches. 


1807.1.6.2.1 Seismic requirements. Based on the 
seismic design category assigned to the structure in 
accordance with Section 1613, concrete foundation 
walls designed using Table 1807.1.6.2 shall be 
subject to the following limitations: 


1. Seismic Design Categories A and B. Not less 
than one No. 5 bar shall be provided around 
window, door and similar sized openings. The 
bar shall be anchored to develop /, in tension 
at the corners of openings. 


2. Seismic Design Categories C, D, E and F. 
Tables shall not be used except as allowed for 
plain concrete members in Section 1905.1.7. 


CONCRETE FOUNDATION WALLS*^* 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
Design lateral soil load* (psf per foot of depth) 


MAXIMUM 
WALL HEIGHT 
(feet) 


MAXIMUM UNBALANCED 
BACKFILL HEIGHT* 
(feet) 


PC 
PC 


#5 at 38 
#6 at 41 
#7 at 45 


= 
о Фоо ~ су сл ~ О оо зая о Дау tan еј] лооль [DUH 
2. 


For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/m. 
a. For design lateral soil loads, see Section 1610. 


#5 at 37 
#6 at 38 
#7 at 41 


#6 at 48 
#7 at 47 
#7 at 37 
#7 at 31 


Minimum wall thickness (inches) 


#5 at 48 
#6 at 48 


#6 at 38 
#7 at 39 
#7 at 31 


#5 at 37 
#6 at 41 


#6 at 48 
#7 at 47 
#7 at 37 
#7 at 30 


#4 at 48 | #6 at 22 


#7 at 40 | #6 at 38 | #6 at 22 #7 at 38 


е 


b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.2. 

c. PC = Plain Concrete. 

d. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 
are not applicable (see Section 1610). 

е. For height of unbalanced backfill, see Section 1807.1.2. 


m 
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8. The unfactored axial /oad per linear foot of wall 


1807.1.6.3 Masonry foundation walls. Masonry foun- 
WwW shall not exceed 1.2//”, where t is the specified 


dation walls shall comply with the following: 


1. The thickness shall comply with the require- 
ments of Table 1807.1.6.3(1) for plain masonry 
walls or Table 1807.1.6.3(2), 1807.1.6.3(3) or 
1807.1.6.3(4) for masonry walls with reinforce- 
ment. 


2. Vertical reinforcement shall have a minimum 
yield strength of 60,000 psi (414 MPa). 


3. The specified location of the reinforcement 
shall equal or exceed the effective depth dis- 
tance, d, noted in Tables 1807.1.6.3(2), 
1807.1.6.3(3) and 1807.1.6.3(4) and shall be 
measured from the face of the exterior (soil) 
side of the wall to the center of the vertical rein- 
forcement. The reinforcement shall be placed 
within the tolerances specified in TMS 602, 
Article 3.4.B.11, of the specified location. 


4. Grout shall comply with Section 2103.3. 


5. Concrete masonry units shall comply with 
ASTM C90. 


6. Clay masonry units shall comply with ASTM 
C652 for hollow brick, except compliance with 
ASTM C62 or ASTM C216 shall be permitted 
where solid masonry units are installed in 
accordance with Table 1807.1.6.3(1) for plain 
masonry. 

7. Masonry units shall be laid in running bond and 


installed with Type M or S mortar in accor- 
dance with Section 2103.2.1. 


TABLE 1807.1.6.3(1) 


wall thickness in inches and f’, is the specified 
compressive strength of masonry in pounds per 
square inch. 


9. Not less than 4 inches (102 mm) of solid 
masonry shall be provided at girder supports at 
the top of hollow masonry unit foundation walls. 


10. Corbeling of masonry shall be in accordance 
with Section 2104.1. Where an 8-inch (203 mm) 
wall is corbeled, the top corbel shall not extend 
higher than the bottom of the floor framing and 
shall be a full course of headers not less than 6 
inches (152 mm) in length or the top course bed 
joint shall be tied to the vertical wall projection. 
The tie shall be W2.8 (4.8 mm) and spaced at a 
maximum horizontal distance of 36 inches (914 
mm). The hollow space behind the corbelled 
masonry shall be filled with mortar or grout. 


1807.1.6.3.1 Alternative foundation wall rein- 
forcement. In lieu of the reinforcement provisions 
for masonry foundation walls in Table 1807.1.6.3(2), 
1807.1.6.3(3) or 1807.1.6.3(4), alternative reinforc- 
ing bar sizes and spacings having an equivalent 
cross-sectional area of reinforcement per linear foot 
(mm) of wall shall be permitted to be used, provided 
that the spacing of reinforcement does not exceed 72 
inches (1829 mm) and reinforcing bar sizes do not 
exceed No. 11. 


1807.1.6.3.2 Seismic requirements. Based on the 
seismic design category assigned to the structure in 


PLAIN MASONRY FOUNDATION WALLS*^* 


MAXIMUM MAXIMUM UNBALANCED MINIMUM NOMINAL WALL THICKNESS (inches) 


WALL HEIGHT 
(feet) 


BACKFILL HEIGHT* Design lateral soil loada (psf per foot of depth) 


ВЕ. M RC. SENE 
4 " less) 8 
10 
: 0 10 (solid?) 
12 10 (solid*) 


8 
12 


12 (solid*) 
12 (solid*) Note d 
12 (solid?) Note d 


8 
12 
12 (solid*) 


I2(solid*) 12 (solid*) Note d 
12(solid*) Note d Note d 
Note d Note d Note d 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/m. 
a. For design lateral soil loads, see Section 1610. 
| b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3. 
А у с 
а 
в 
f. 


. Solid grouted hollow units or solid masonry units. 

. A design in compliance with Chapter 21 or reinforcement in accordance with Table 1807.1.6.3(2) is required. 

. For height of unbalanced backfill, see Section 1807.1.2 

. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 
are not applicable (see Section 1610). 
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accordance with Section 1613, masonry foundation 
walls designed using Tables 1807.1.6.3(1) through 


1807.2 Retaining walls. Retaining walls shall be designed in 
accordance with Sections 1807.2.1 through 1807.2.4. 


1807.1.6.3(4) shall be subject to the following 
limitations: 


1. Seismic Design Categories A and B. No addi- 
tional seismic requirements. 


2. Seismic Design Category C. A design using 
Tables 1807.1.6.3(1) through 1807.1.6.3(4) is 
subject to the seismic requirements of Section 
7.4.3 of TMS 402. 

3. Seismic Design Category D. A design using 
Tables 1807.1.6.3(2) through 1807.1.6.3(4) is 
subject to the seismic requirements of Section 
7.4.4 of TMS 402. 

4. Seismic Design Categories E and F. A design 
using Tables 1807.1.6.3(2) through 
1807.1.6.3(4) is subject to the seismic require- 


1807.2.1 General. Retaining walls shall be designed to 
ensure stability against overturning, sliding, excessive 
foundation pressure and water uplift. 


1807.2.2 Design lateral soil loads. Retaining walls shall 
be designed for the lateral soil /oads set forth in Section 
1610. For structures assigned to Seismic Design Cate- 
gory D, E, or F, the design of retaining walls supporting 
more than 6 feet (1829 mm) of backfill height shall 
incorporate the additional seismic lateral earth pressure 
in accordance with the geotechnical investigation where 
required in Section 1803.2. 


1807.2.3 Safety factor. Retaining walls shall be designed 
to resist the lateral action of soil to produce sliding and 
overturning with a minimum safety factor of 1.5 in each 
case. The load combinations of Section 1605 shall not 


A 


ments of Section 7.4.5 of TMS 402. apply to this requirement. Instead, design shall be based on 
0.7 times nominal earthquake loads, 1.0 times other nomi- 


nal loads, and investigation with one or more of the 


TABLE 1807.1.6.3(2) 
8-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d 2 5 INCHES*** 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
Design lateral soil load’ (psf per foot of depth) 


MAXIMUM 
WALL HEIGHT 
(feet-inches) 


MAXIMUM UNBALANCED 
BACKFILL HEIGHT* 
(feet-inches) 


4-0 (or less) 
5-0 
6-0 
7-4 

4-0 (or less) 34 at 48 
5-0 #4 at 48 
6-0 #4 at 48 
7-0 #5 at 48 
8-0 #5 at 48 #7 at 48 


4-0 (or less) #4 at 48 
5-0 #5 at 48 
6-0 #6 at 48 
7-0 #7 at 48 
8-8° #8 at 48 


4-0 (or less) #4 at 48 #4 at 48 #4 at 48 
5-0 #4 at 48 #4 at 48 #5 at 48 
6-0 #4 at 48 #5 at 48 #6 at 48 
7-0 #5 at 48 #6 at 48 #7 at 48 
8-0 #6 at 48 #7 at 48 #8 at 48 
9-4* #7 at 48 #8 at 48 39 at 48 


4-0 (or less) #4 at 48 #4 at 48 #4 at 48 
5-0 #4 at 48 #4 at 48 #5 at 48 
6-0 #4 at 48 #5 at 48 #6 at 48 
7-0 #5 at 48 #6 at 48 #7 at 48 
#6 at 48 #7 at 48 #8 at 48 
#7 at 48 #8 at 48 #9 at 48 
#7 at 48 #9 at 48 #9 at 48 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/m. 
For design lateral soil loads, see Section 1610. 
Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3. 
For alternative reinforcement, see Section 1807.1.6.3.1. 
For height of unbalanced backfill, see Section 1807.1.2. 


Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 
are not applicable. See Section 1610. 


#4 at 48 
#4 at 48 
#5 at 48 
#6 at 48 
#6 at 48 


#4 at 48 
#4 at 48 
#5 at 48 
#7 at 48 


A 


оро ср 
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í 3 variable /oads set to zero. The safety factor against lateral the normal force imposed on the soil by the weight 
- sliding shall be taken as the available soil resistance at the of the footing or slab. 
base of the retaining wall foundation divided by the net 2. Posts embedded in earth shall not be used to provide 


lateral force applied to the retaining wall. lateral support for structural or nonstructural materi- 


Exception: Where earthquake loads are included, the als such as plaster, masonry or concrete unless brac- 
minimum safety factor for retaining wall sliding and ing is provided that develops the limited deflection 
overturning shall be 1.1. required. 
1807.2.4 Segmental retaining walls. Dry-cast concrete Wood poles shall be treated in accordance with AWPA 
units used in the construction of segmental retaining walls U1 for sawn timber posts (Commodity Specification А, 
shall comply with ASTM C1372. Use Category 4B) and for round timber posts (Commodity 
1807.3 Embedded posts and poles. Designs to resist both Specification B, Une Category 4B). 
axial and lateral loads employing posts or poles as columns 1807.3.2 Design criteria. The depth to resist lateral loads 
embedded in earth or in concrete footings in earth shall be in shall be determined using the design criteria established in 
accordance with Sections 1807.3.1 through 1807.3.3. Sections 1807.3.2.1 through 1807.3.2.3, or by other meth- 


1807.3.1 Limitations. The design procedures outlined in ods approved by the building aficha]. 


this section are subject to the following limitations: 1807.3.2.1 Nonconstrained. The following formula 
shall be used in determining the depth of embedment 
required to resist lateral /oads where lateral constraint 
is not provided at the ground surface, such as by a rigid 


1. The frictional resistance for structural walls and 
slabs on silts and clays shall be limited to one-half of 


TABLE 1807.1.6.3(3) 
10-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d > 6.75 INCHES* "> 


MAXIMUM 
WALL HEIGHT 
(feet-inches) 


MAXIMUM UNBALANCED 
BACKFILL HEIGHT? 
(feet-inches) 


#4 at 56 #4 at 56 #4 at 56 
#4 at 56 #4 at 56 #5 at 56 
#4 at 56 #5 at 56 #6 at 56 


4-0 (or less) #4 at 56 #4 at 56 


5-0 #4 at 56 #4 at 56 #4 at 56 
6-0 #4 at 56 #4 at 56 #5 at 56 
7-0 #4 at 56 #5 at 56 #6 at 56 


8-0 #5 at 56 #6 at 56 
4-0 (or less) #4 at 56 #4 at 56 


#7 at 56 
#4 at 56 


5-0 #4 at 56 #4 at 56 #4 at 56 
6-0 #4 at 56 #4 at 56 #5 at 56 
7-0 #4 at 56 #5 at 56 #6 at 56 


8-8° #5 at 56 #7 at 56 #8 at 56 


4-0 (or less) #4 at 56 #4 at 56 #4 at 56 
5-0 #4 at 56 #4 at 56 #4 at 56 
6-0 #4 at 56 #5 at 56 #5 at 56 
7-0 #4 at 56 #5 at 56 #6 at 56 
8-0 #5 at 56 #6 at 56 #7 at 56 
9-4° #6 at 56 #7 at 56 #7 at 56 


4-0 (or less) #4 at 56 #4 at 56 #4 at 56 


5-0 #4 at 56 #4 at 56 #4 at 56 
6-0 #4 at 56 #5 at 56 #5 at 56 
7-0 #5 at 56 #6 at 56 #7 at 56 
8-0 #5 at 56 #7 at 56 #8 at 56 
9-0* #6 at 56 #7 at 56 #9 at 56 


10-0* #7 at 56 #8 at 56 #9 at 56 


P “ For SI: | inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square foot per foot = 1.157 kPa/m. 
ү a. For design lateral soil loads, see Section 1610. 
- b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3. 
c. For alternative reinforcement, see Section 1807.1.6.3.1. 
d. For height of unbalanced backfill, see Section 1807.1.2. 
e. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 
are not applicable. See Section 1610. 
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floor or rigid ground surface pavement, and where 
lateral constraint is not provided above the ground 
surface, such as by a structural diaphragm. 


third the depth of embedment in pounds per 
square foot (psf) (kPa). 
1807.3.2.2 Constrained. The following formula shall 


(~ 


4=0.54(1 + [1 + (4.365/4)] ^) (Equation 18-1) 
where: 

А = 2.34РІ(5,Б). 

b =Diameter of round post or footing or diagonal 


be used to determine the depth of embedment required 
to resist lateral /oads where lateral constraint is 
provided at the ground surface, such as by a rigid floor 
or pavement. 


dimension of square post or footing, feet (m). d= 425Ph (Equation 18-2) 
d = Depth of embedment in earth in feet (m) but not 536 
over 12 feet (3658 тт) for purpose of computing or alternatively 
lateral pressure. 
ћ = Distance in feet (m) from ground surface to point а 4.25М, (Equation 18-3) 
of application of “P.” S3b 
P = Applied lateral force in pounds (КМ). РИ 


S, — Allowable lateral soil-bearing pressure as set 


forth in Section 1806.2 based on a depth of one- M, = Moment in the post at grade, in foot-pounds (KN-m). 


TABLE 1807.1.6.3(4) 
12-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d 2 8.75 1МСНЕ$* » ° 


MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches) 
Design lateral soil load* (psf per foot of depth) 


MAXIMUM 
WALL HEIGHT 
(feet-inches) 


MAXIMUM UNBALANCED 
BACKFILL HEIGHT* 
(feet-inches) 


4 (or less) #4 at 72 
5-0 34 at 72 
6-0 #4 at 72 
7-4 #4 at 72 


4 (or less) #4 at 72 
5-0 #4 at 72 
6-0 #4 at 72 
7-0 #4 at 72 
8-0 #5 at 72 


4 (or less) #4 at 72 
5-0 #4 at 72 
6-0 #4 at 72 
7-0 #4 at 72 
8-8° #5 at 72 


4 (or less) #4 at 72 
5-0 #4 at 72 
6-0 #4 at 72 
7-0 #4 at 72 
8-0 #5 at 72 
9-4* #6 at 72 


#4 at 72 


#4 at 72 
#4 at 72 
#5 at 72 
#6 at 72 


#4 at 72 
#4 at 72 
#5 at 72 
#6 at 72 
#8 at 72 


#4 at 72 
#4 at 72 
#5 at 72 
#6 at 72 
#8 at 72 


#4 at 72 
#4 at 72 
#5 at 72 
#6 at 72 
#7 at 72 
#8 at 72 


#4 at 72 
#4 at 72 
#5 at 72 
#6 at 72 
#7 at 72 
#8 at 72 
#9 at 72 


#4 at 72 
#4 at 72 
#5 at 72 


#4 at 72 
#4 at 72 
#4 at 72 
#5 at 72 
#6 at 72 


#4 at 72 
#4 at 72 
#4 at 72 
#5 at 72 
#7 at 72 


#4 at 72 
#4 at 72 
#5 at 72 
#5 at 72 
#6 at 72 
#7 at 72 


#4 at 72 
#4 at 72 
#5 at 72 
#6 at 72 
#6 at 72 
#7 at 72 
#8 at 72 


4 (or less) 
5-0 #4 at 72 
6-0 #4 at 72 
7-0 #4 at 72 
8-0 #5 at 72 
9-0° #6 at 72 

10-0* #7 at 72 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/m. 
a. For design lateral soil loads, see Section 1610. 
b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3. / \ 
с. For alternative reinforcement, see Section 1807.1.6.3.1. 
d. For height of unbalanced backfill, see Section 1807.1.2. 
e. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth 
are not applicable. See Section 1610. 
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S, = Allowable lateral soil-bearing pressure as set 
forth in Section 1806.2 based on a depth equal to 
the depth of embedment in pounds per square 
foot (kPa). 


1807.3.2.3 Vertical load. The resistance to vertical 
loads shall be determined using the vertical foundation 
pressure set forth in Table 1806.2. 


1807.3.3 Backfill. The backfill in the annular space 
around columns not embedded in poured footings shall be 
by one of the following methods: 


1. Backfill shall be of concrete with a specified com- 
pressive strength of not less than 2,000 psi (13.8 
MPa). The hole shall be not less than 4 inches (102 
mm) larger than the diameter of the column at its 
bottom or 4 inches (102 mm) larger than the diago- 
nal dimension of a square or rectangular column. 


2. Backfill shall be of clean sand. The sand shall be 
thoroughly compacted by tamping in layers not 
more than 8 inches (203 mm) in depth. 


3. Backfill shall be of controlled low-strength material 


(CLSM). 
SECTION 1808 
FOUNDATIONS 
1808.1 General. Foundations shall be designed and 


constructed in accordance with Sections 1808.2 through 
1808.9. Shallow foundations shall satisfy the requirements of 
Section 1809. Deep foundations shall satisfy the requirements 
of Section 1810. 


1808.2 Design for capacity and settlement. Foundations 
shall be so designed that the allowable bearing capacity of the 
soil is not exceeded, and that differential settlement is mini- 
mized. Foundations in areas with expansive soils shall be 
designed in accordance with the provisions of Section 
1808.6. 


1808.3 Design loads. Foundations shall be designed for the 
most unfavorable effects due to the combinations of /oads 
specified in Section 2.3 or 2.4 of ASCE 7 or the alternative 
allowable stress design load combinations of Section 1605.2. 
The dead load is permitted to include the weight of founda- 
tions and overlying fill. Reduced /ive /oads, as specified in 
Sections 1607.12 and 1607.14, shall be permitted to be used 
in the design of foundations. 


1808.3.1 Seismic overturning. Where foundations are 
proportioned using the load combinations of Section 2.3 or 
2.4 of ASCE 7 and the computation of seismic overturning 
effects is by equivalent lateral force analysis or modal 
analysis, the proportioning shall be in accordance with 
Section 12.13.4 of ASCE 7. 


1808.3.2 Surcharge. Fill or other surcharge /oads shall 
not be placed adjacent to any building or structure unless 
such building or structure is capable of withstanding the 
additional /oads caused by the fill or the surcharge. Exist- 
ing footings or foundations that will be affected by any 
excavation shall be underpinned or otherwise protected 
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against settlement and shall be protected against detrimen- 
tal lateral or vertical movement or both. 


Exception: Minor grading for landscaping purposes 
shall be permitted where done with walk-behind equip- 
ment, where the grade is not increased more than 1 foot 
(305 mm) from original design grade or where 
approved by the building official. 


1808.4 Vibratory loads. Where machinery operations or 
other vibrations are transmitted through the foundation, 
consideration shall be given in the foundation design to 
prevent detrimental disturbances of the soil. 


1808.5 Shifting or moving soils. Where it is known that the 
shallow subsoils are of a shifting or moving character, foun- 
dations shall be carried to a sufficient depth to ensure 
stability. 


1808.6 Design for expansive soils. Foundations for buildings 
and structures founded on expansive soils shall be designed 
in accordance with Section 1808.6.1 or 1808.6.2. 


Exceptions: Foundation design need not comply with 
Section 1808.6.1 or 1808.6.2 where one of the following 
conditions is satisfied: 


1. The soil is removed in accordance with Section 
1808.6.3. 


2. The building official approves stabilization of the 
soil in accordance with Section 1808.6.4. 


1808.6.1 Foundations. Foundations placed on or within 
the active zone of expansive soils shall be designed to 
resist differential volume changes and to prevent structural 
damage to the supported structure. Deflection and racking 
of the supported structure shall be limited to that which 
will not interfere with the usability and serviceability of 
the structure. 


Foundations placed below where volume change 
occurs or below expansive soil shall comply with the fol- 
lowing provisions: 


1. Foundations extending into or penetrating expansive 
soils shall be designed to prevent uplift of the sup- 
ported structure. 


2. Foundations penetrating expansive soils shall be 
designed to resist forces exerted on the foundation 
due to soil volume changes or shall be isolated from 
the expansive soil. 


1808.6.2 Slab-on-ground foundations. Moments, shears 
and deflections for use in designing slab-on-ground, mat 
or raft foundations on expansive soils shall be determined 
in accordance with WRI/CRSI Design of Slab-on-Ground 
Foundations or PTI DC 10.5. Using the moments, shears 
and deflections determined above, nonprestressed slabs- 
on-ground, mat or raft foundations on expansive soils shall 
be designed in accordance with WRI/CRSI Design of 
Slab-on-Ground Foundations and post-tensioned slab-on- 
ground, mat or raft foundations on expansive soils shall be 
designed in accordance with PTI DC 10.5. It shall be 
permitted to analyze and design such slabs by other meth- 
ods that account for soil-structure interaction, the 
deformed shape of the soil support, the plate or stiffened 
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plate action of the slab as well as both center lift and edge 
lift conditions. Such alternative methods shall be rational 
and the basis for all aspects and parameters of the method 
shall be available for peer review. 


1808.6.3 Removal of expansive soil. Where expansive 
soil is removed in lieu of designing foundations in accor- 
dance with Section 1808.6.1 or 1808.6.2, the soil shall be 
removed to a depth sufficient to ensure a constant moisture 
content in the remaining soil. Fill material shall not 
contain expansive soils and shall comply with Section 
1804.5 or 1804.6. 


Exception: Expansive soil need not be removed to the 
depth of constant moisture, provided that the confining 
pressure in the expansive soil created by the fill and 
supported structure exceeds the swell pressure. 


1808.6.4 Stabilization. Where the active zone of expan- 
sive soils is stabilized in lieu of designing foundations in 
accordance with Section 1808.6.1 or 1808.6.2, the soil 
shall be stabilized by chemical, dewatering, presaturation 
or equivalent techniques. 


1808.7 Foundations on or adjacent to slopes. The place- 
ment of buildings and structures on or adjacent to slopes 
steeper than one unit vertical in three units horizontal (33.3- 
percent slope) shall comply with Sections 1808.7.1 through 
1808.7.5. 


1808.7.1 Building clearance from ascending slopes. In 
general, buildings below slopes shall be set a sufficient 
distance from the slope to provide protection from slope 
drainage, erosion and shallow failures. Except as provided 
in Section 1808.7.5 and Figure 1808.7.1, the following 
criteria will be assumed to provide this protection. Where 
the existing slope is steeper than one unit vertical in one 
unit horizontal (100-percent slope), the toe of the slope 


1808.7.2 Foundation setback from descending slope 
surface. Foundations on or adjacent to slope surfaces shall 
be founded in firm material with an embedment and set 
back from the slope surface sufficient to provide vertical 
and lateral support for the foundation without detrimental 
settlement. Except as provided for in Section 1808.7.5 and 
Figure 1808.7.1, the following setback is deemed adequate 
to meet the criteria. Where the slope is steeper than 1 unit 
vertical in 1 unit horizontal (100-percent slope), the 
required setback shall be measured from an imaginary 
plane 45 degrees (0.79 rad) to the horizontal, projected 
upward from the toe of the slope. 


1808.7.3 Pools. The setback between pools regulated by 
this code and slopes shall be equal to one-half the building 
footing setback distance required by this section. That 
portion of the pool wall within a horizontal distance of 7 
feet (2134 mm) from the top of the slope shall be capable 
of supporting the water in the pool without soil support. 


1808.7.4 Foundation elevation. On graded sites, the top 
of any exterior foundation shall extend above the elevation 
of the street gutter at point of discharge or the inlet of an 
approved drainage device not less than 12 inches (305 
mm) plus 2 percent. Alternate elevations are permitted 
subject to the approval of the building official, provided 
that it can be demonstrated that required drainage to the 
point of discharge and away from the structure is provided 
at all locations on the site. 


1808.7.5 Alternate setback and clearance. Alternate 
setbacks and clearances are permitted, subject to the 
approval of the building official. The building official shall 
be permitted to require a geotechnical investigation as set 
forth in Section 1803.5.10. 


1808.8 Concrete foundations. The design, materials and 


shall be assumed to be at the intersection of a horizontal Construction of concrete foundations shall comply with 


plane drawn from the top of the foundation and a plane 
drawn tangent to the slope at an angle of 45 degrees (0.79 
rad) to the horizontal. Where a retaining wall is 
constructed at the toe of the slope, the height of the slope 
shall be measured from the top of the wall to the top of the 
slope. 


FACE OF 


SLOPE 
FACE OF den у 
-— STRUGRUIME "noo muc ecu ae es 


TOE OF 
SLOPE 


PROJECTED 


For SI: 1 foot = 304.8 mm. 


FACE OF SLOPE AT 


FACE OF FOOTING 


Sections 1808.8.1 through 1808.8.6 and the provisions of 
Chapter 19. 


Exception: Where concrete footings supporting walls of 
light-frame construction are designed in accordance with 
Table 1809.7, a specific design in accordance with Chap- 
ter 19 is not required. 


MIN. FOOTING FACE OF 
EMBEDMENT FOOTING 
PER 1809.4 


AT LEAST THE SMALLER 
OF H/3 AND 40 FT 


AT LEAST THE SMALLER OF Н/2 AND 15 ЕТ. 


FIGURE 1808.7.1 
FOUNDATION CLEARANCES FROM SLOPES 
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1808.8.1 Concrete or grout strength and mix propor- 
tioning. Concrete or grout in foundations shall have a 
specified compressive strength (7 ',) not less than the larg- 
est applicable value indicated in Table 1808.8.1. 


Where concrete or grout is to be pumped, the mix 
design including slump shall be adjusted to produce a 
pumpable mixture. 


1808.8.2 Concrete cover. The concrete cover provided 
for prestressed and nonprestressed reinforcement in foun- 
dations shall be not less than the largest applicable value 
specified in Table 1808.8.2. Longitudinal bars spaced less 
than 1'/, inches (38 mm) clear distance apart shall be 
considered to be bundled bars for which the concrete cover 
provided shall be not less than that required by Section 
20.5.1.3.5 of ACI 318. Concrete cover shall be measured 
from the concrete surface to the outermost surface of the 
steel to which the cover requirement applies. Where 
concrete is placed in a temporary or permanent casing or a 
mandrel, the inside face of the casing or mandrel shall be 
considered to be the concrete surface. 


1808.8.3 Placement of concrete. Concrete shall be placed 
in such a manner as to ensure the exclusion of any foreign 
matter and to secure a full-size foundation. Concrete shall 
not be placed through water unless a tremie or other 
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method approved by the building official is used. Where 
placed under or in the presence of water, the concrete shall 
be deposited by approved means to ensure minimum 
segregation of the mix and negligible turbulence of the 
water. Where depositing concrete from the top of a deep 
foundation element, the concrete shall be chuted directly 
into smooth-sided pipes or tubes or placed in a rapid and 
continuous operation through a funnel hopper centered at 
the top of the element. 


1808.8.4 Protection of concrete. Concrete foundations 
shall be protected from freezing during depositing and for 
a period of not less than 5 days thereafter. Water shall not 
be allowed to flow through the deposited concrete. 


1808.8.5 Forming of concrete. Concrete foundations are 
permitted to be cast against the earth where, in the opinion 
of the building official, soil conditions do not require 
formwork. Where formwork is required, it shall be in 
accordance with Section 26.11 of ACI 318. 


1808.8.5.1 Grounding of foundation reinforcement. 
Where concrete reinforcing bars are installed in 
concrete footings, a grounding electrode system for 
each building or structure provided with electrical 
service shall be installed in accordance with the Electri- 
cal Code. 


TABLE 1808.8.1 
MINIMUM SPECIFIED COMPRESSIVE STRENGTH f’, OF CONCRETE OR GROUT 


FOUNDATION ELEMENT OR CONDITION SPECIFIED COMPRESSIVE STRENGTH, f '. 
1. Foundations for structures assigned to Seismic Design Category A, B or C 


2а. Foundations for Group R or U occupancies of light-frame construction, two stories or 


less in height, assigned to Seismic Design Category D, E or F 


For SI: 1 pound per square inch = 0.00689 MPa. 


2b. Foundations for other structures assigned to Seismic Design Category D, E or F 3,000 psi 


TABLE 1808.8.2 
MINIMUM CONCRETE COVER 


1. Shallow foundations In accordance with Section 20.5 of ACI 318 


2. Precast nonprestressed deep foundation elements 


Exposed to seawater 
Not manufactured under plant conditions 
Manufactured under plant control conditions 


Precast prestressed deep foundation elements 


Exposed to seawater 
Other 


4.Cast-in-place deep foundation elements not enclosed by a steel pipe, tube or 


permanent casing 


5. Cast-in-place deep foundation elements enclosed by a steel pipe, tube or permanent 


casing 


6. Structural steel core within a steel pipe, tube or permanent casing 


7. Cast-in-place drilled shafts enclosed by a stable rock socket 


For SI: 1 inch = 25.4 mm. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


3 inches 
2 inches 
In accordance with Section 20.5.1.3.3 of ACI 318 


2.5 inches 
In accordance with Section 20.5.1.3.3 of ACI 318 
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1808.8.6 Seismic requirements. See Section 1905 for 
additional requirements for foundations of structures 
assigned to Seismic Design Category C, D, E or F. 


For structures assigned to Seismic Design Category D, 
E or F, provisions of Section 18.13 of ACI 318 shall apply 
where not in conflict with the provisions of Sections 1808 
through 1810. 


Exceptions: 


1. Detached one- and two-family dwellings of /ight- 
frame construction and two stories or less above 
grade plane are not required to comply with the 
provisions of Section 18.13 of ACI 318. 


2. Section 18.13.4.3(a) of ACI 318 shall not apply. 


1808.9 Vertical masonry foundation elements. Vertical 
masonry foundation elements that are not foundation piers as 
defined in Section 202 shall be designed as piers, walls or 
columns, as applicable, in accordance with TMS 402. 


SECTION 1809 
SHALLOW FOUNDATIONS 


1809.1 General. Shallow foundations shall be designed and 
constructed in accordance with Sections 1809.2 through 
1809.13. 


1809.2 Supporting soils. Shallow foundations shall be built 
on undisturbed soil, compacted fill material or controlled 
low-strength material (CLSM). Compacted fill material shall 
be placed in accordance with Section 1804.5. CLSM shall be 
placed in accordance with Section 1804.6. 


1809.3 Stepped footings. The top surface of footings shall be 
level. The bottom surface of footings shall be permitted to 
have a slope not exceeding 1 unit vertical in 10 units horizon- 
tal (10-percent slope). Footings shall be stepped where it is 
necessary to change the elevation of the top surface of the 
footing or where the surface of the ground slopes more than 1 
unit vertical in 10 units horizontal (10-percent slope). 


1809.4 Depth and width of footings. The minimum depth of 
footings below the undisturbed ground surface shall be 12 
inches (305 mm). Where applicable, the requirements of 
Section 1809.5 shall be satisfied. The minimum width of 
footings shall be 12 inches (305 mm). 


1809.5 Frost protection. Except where otherwise protected 
from frost, foundations and other permanent supports of 
buildings and structures shall be protected from frost by one 
or more of the following methods: 


1. Extending below the frost line of the locality. 
2. Constructing in accordance with ASCE 32. 
3. Erecting on solid rock. 


Exception: Free-standing buildings meeting all of the 
following conditions shall not be required to be protected: 


1. Assigned to Risk Category I. 


2. Area of 600 square feet (56 m^) or less for light- 
frame construction or 400 square feet (37 m?) or less 
for other than /ight-frame construction. 
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3. Eave height of 10 feet (3048 mm) or less. 


Shallow foundations shall not bear on frozen soil unless 
such frozen condition is of a permanent character. 


1809.5.1 Frost protection at required exits. For sites 
located at elevations above 4,000 feet (1219.2 m), frost 
protection shall be provided at exterior landings for all 
required exits with outward-swinging doors. 


1809.6 Location of footings. Footings on granular soil shall 
be so located that the line drawn between the lower edges of 
adjoining footings shall not have a slope steeper than 30 
degrees (0.52 rad) with the horizontal, unless the material 
supporting the higher footing is braced or retained or other- 
wise laterally supported in an approved manner or a greater 
slope has been properly established by engineering analysis. 


1809.7 Prescriptive footings for light-frame construction. 
Where a specific design is not provided, concrete or masonry- 
unit footings supporting walls of /ight-frame construction 
shall be permitted to be designed in accordance with Table 
1809.7. 


TABLE 1809.7 
PRESCRIPTIVE FOOTINGS SUPPORTING 
WALLS OF LIGHT-FRAME CONSTRUCTION? 5544 


NUMBER OF 
FLOORS SUPPORTED 
BY THE FOOTING' 


WIDTH OF 
FOOTING (inches) 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
a. Depth of footings shall be in accordance with Section 1809.4. 


b. The ground under the floor shall be permitted to be excavated to the 
elevation of the top of the footing. 


c. Interior stud-bearing walls shall be permitted to be supported by isolated 
footings. The footing width and length shall be twice the width shown in 
this table, and footings shall be spaced not more than 6 feet on center. 

d. See Section 1905 for additional requirements for concrete footings of 
structures assigned to Seismic Design Category C, D, E or F. 

е. For thickness of foundation walls, see Section 1807.1.6. 

f. Footings shall be permitted to support a roof in addition to the stipulated 
number of floors. Footings supporting roof only shall be as required for 
supporting one floor. 

g. Plain concrete footings for Group R-3 occupancies shall be permitted to 
be 6 inches thick. 

1809.8 Plain concrete footings. The edge thickness of plain 

concrete footings supporting walls of other than /ight-frame 

construction shall be not less than 8 inches (203 mm) where 
placed on soil or rock. 


Exception: For plain concrete footings supporting Group 
R-3 occupancies, the edge thickness is permitted to be 6 
inches (152 mm), provided that the footing does not 
extend beyond a distance greater than the thickness of the 
footing on either side of the supported wall. 


1809.9 Masonry-unit footings. The design, materials and 
construction of masonry-unit footings shall comply with 
Sections 1809.9.1 and 1809.9.2, and the provisions of Chap- 
ter 21. 


Exception: Where a specific design is not provided, 
masonry-unit footings supporting walls of /ight-frame 
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construction shall be permitted to be designed in accor- 
dance with Table 1809.7. 


1809.9.1 Dimensions. Masonry-unit footings shall be laid 
in Type М or $ mortar complying with Section 2103.2.1 
and the depth shall be not less than twice the projection 
beyond the wall, pier or column. The width shall be not 
less than 8 inches (203 mm) wider than the wall supported 
thereon. 


1809.9.2 Offsets. The maximum offset of each course in 
brick foundation walls stepped up from the footings shall 
be 17, inches (38 mm) where laid in single courses, and 3 
inches (76 mm) where laid in double courses. 


1809.10 Pier and curtain wall foundations. Except in Seis- 
mic Design Categories D, E and F, pier and curtain wall 
foundations shall be permitted to be used to support light- 
frame construction not more than two stories above grade 
plane, provided that the following requirements are met: 


1. All load-bearing walls shall be placed on continuous 
concrete footings bonded integrally with the exterior 
wall footings. 


2. The minimum actual thickness of а load-bearing 
masonry wall shall be not less than 4 inches (102 mm) 
nominal or 3°/, inches (92 mm) actual thickness, and 
shall be bonded integrally with piers spaced 6 feet 
(1829 mm) on center (о.с.). 


3. Piers shall be constructed in accordance with Chapter 
21 and the following: 


3.1. The unsupported height of the masonry piers 
shall not exceed 10 times their least dimension. 


3.2. Where structural clay tile or hollow concrete 
masonry units are used for piers supporting 
beams and girders, the cellular spaces shall be 
filled solidly with concrete or Type M or S mor- 
tar. 


Exception: Unfilled hollow piers shall be 
permitted where the unsupported height of 
the pier is not more than four times its least 
dimension. 


3.3. Hollow piers shall be capped with 4 inches (102 
mm) of solid masonry or concrete or the cavi- 
ties of the top course shall be filled with con- 
crete or grout. 


4, The maximum height of a 4-inch (102 mm) load-bear- 
ing masonry foundation wall supporting wood frame 
walls and floors shall not be more than 4 feet (1219 
mm) in height. 

5. The unbalanced fill for 4-inch (102 mm) foundation 


walls shall not exceed 24 inches (610 mm) for solid 
masonry, nor 12 inches (305 mm) for hollow masonry. 


1809.11 Steel grillage footings. Grillage footings of struc- 
tural steel elements shall be separated with approved steel 
spacers and be entirely encased in concrete with not less than 
6 inches (152 mm) on the bottom and not less than 4 inches 
(102 mm) at all other points. The spaces between the shapes 
shall be completely filled with concrete or cement grout. 
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1809.12 Timber footings. Timber footings shall be permitted 
for buildings of Type V construction and as otherwise 
approved by the building official. Such footings shall be 
treated in accordance with AWPA U1 (Commodity Specifi- 
cation A, Use Category 4B). Treated timbers are not required 
where placed entirely below permanent water level, or where 
used as capping for wood piles that project above the water 
level over submerged or marsh lands. The compressive 
stresses perpendicular to grain in untreated timber footings 
supported on treated piles shall not exceed 70 percent of the 
allowable stresses for the species and grade of timber as spec- 
ified in the ANSUAWC NDS. 


1809.13 Footing seismic ties. Where a structure is assigned 
to Seismic Design Category D, E or F, individual spread foot- 
ings founded on soil defined in Chapter 20 of ASCE 7 as Site 
Class E or F shall be interconnected by ties. Unless it is 
demonstrated that equivalent restraint is provided by rein- 
forced concrete beams within slabs on grade or reinforced 
concrete slabs on grade, ties shall be capable of carrying, in 
tension or compression, a force equal to the lesser of the 
product of the larger footing design gravity /oad times the 
seismic coefficient, Sps divided by 10 and 25 percent of the 
smaller footing design gravity load. 


SECTION 1810 
DEEP FOUNDATIONS 


1810.1 General. Deep foundations shall be analyzed, 
designed, detailed and installed in accordance with Sections 
1810.1 through 1810.4. 


1810.1.1 Geotechnical investigation. Deep foundations 
shall be designed and installed on the basis of a geotechni- 
cal investigation as set forth in Section 1803. 


1810.1.2 Use of existing deep foundation elements. 
Deep foundation elements left in place where a structure 
has been demolished shall not be used for the support of 
new construction unless satisfactory evidence is submitted 
to the building official, which indicates that the elements 
are sound and meet the requirements of this code. Such 
elements shall be load tested or redriven to verify their 
capacities. The design /oad applied to such elements shall 
be the lowest allowable /oad as determined by tests or 
redriving data. 


1810.1.3 Deep foundation elements classified as 
columns. Deep foundation elements standing unbraced in 
air, water or fluid soils shall be classified as columns and 
designed as such in accordance with the provisions of this 
code from their top down to the point where adequate 
lateral support is provided in accordance with Section 
1810.2.1. 


Exception: Where the unsupported height to least hori- 
zontal dimension of a cast-in-place deep foundation 
element does not exceed three, it shall be permitted to 
design and construct such an element as a pedestal in 
accordance with ACI 318. 


1810.1.4 Special types of deep foundations. The use of 
types of deep foundation elements not specifically 
mentioned herein is permitted, subject to the approval of 
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the building official, upon the submission of acceptable 
test data, calculations and other information relating to the 
structural properties and load capacity of such elements. 
The allowable stresses for materials shall not in any case 
exceed the limitations specified herein. 


1810.2 Analysis. The analysis of deep foundations for design 
shall be in accordance with Sections 1810.2.1 through 
1810.2.5. 


1810.2.1 Lateral support. Any soil other than fluid soil 
shall be deemed to afford sufficient lateral support to 
prevent buckling of deep foundation elements and to 
permit the design of the elements in accordance with 
accepted engineering practice and the applicable provi- 
sions of this code. 


Where deep foundation elements stand unbraced in air, 
water or fluid soils, it shall be permitted to consider them 
laterally supported at a point 5 feet (1524 mm) into stiff 
soil or 10 feet (3048 mm) into soft soil unless otherwise 
approved by the building official on the basis of a geotech- 
nical investigation by a registered design professional. 


1810.2.2 Stability. Deep foundation elements shall be 
braced to provide lateral stability in all directions. Three or 
more elements connected by a rigid cap shall be consid- 
ered to be braced, provided that the elements are located in 
radial directions from the centroid of the group not less 
than 60 degrees (1 rad) apart. A two-element group in a 
rigid cap shall be considered to be braced along the axis 
connecting the two elements. Methods used to brace deep 
foundation elements shall be subject to the approval of the 
building official. 


Deep foundation elements supporting walls shall be 
placed alternately in lines spaced not less than 1 foot (305 
mm) apart and located symmetrically under the center of 
gravity of the wall load carried, unless effective measures 
are taken to provide for eccentricity and lateral forces, or 
the foundation elements are adequately braced to provide 
for lateral stability. 


Exceptions: 


1. Isolated cast-in-place deep foundation elements 
without lateral bracing shall be permitted where 
the least horizontal dimension is not less than 2 
feet (610 mm), adequate lateral support in accor- 
dance with Section 1810.2.1 is provided for the 
entire height and the height does not exceed 12 
times the least horizontal dimension. 


2. A single row of deep foundation elements with- 
out lateral bracing is permitted for one- and two- 
family dwellings and lightweight construction 
not exceeding two stories above grade plane or 
35 feet (10 668 mm) in building height, provided 
that the centers of the elements are located within 
the width of the supported wall. 


1810.2.3 Settlement. The settlement of a single deep 
foundation element or group thereof shall be estimated 
based on approved methods of analysis. The predicted 
settlement shall cause neither harmful distortion of, nor 
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instability in, the structure, nor cause any element to be 
loaded beyond its capacity. 


1810.2.4 Lateral loads. The moments, shears and lateral 
deflections used for design of deep foundation elements 
shall be established considering the nonlinear interaction 
of the shaft and soil, as determined by a registered design 
professional. Where the ratio of the depth of embedment 
of the element to its least horizontal dimension is less than 
or equal to six, it shall be permitted to assume the element 
is rigid. 
1810.2.4.1 Seismic Design Categories D through F. 
For structures assigned to Seismic Design Category D, 
E or F, deep foundation elements on Site Class E or F 
sites, as determined in Section 1613.2.2, shall be 
designed and constructed to withstand maximum 
imposed curvatures from earthquake ground motions 
and structure response. Curvatures shall include free- 
field soil strains modified for soil-foundation-structure 
interaction coupled with foundation element deforma- 
tions associated with earthquake /oads imparted to the 
foundation by the structure. 


Exception: Deep foundation elements that satisfy 
the following additional detailing requirements shall 
be deemed to comply with the curvature capacity 
requirements of this section. 


1. Precast prestressed concrete piles detailed in 
accordance with Section 1810.3.8. 


2. Cast-in-place deep foundation elements with a 
minimum longitudinal reinforcement ratio of 
0.005 extending the full length of the element 
and detailed in accordance with Sections 
18.7.5.2, 18.7.5.3 and 18.7.5.4 of ACI 318 as 
required by Section 1810.3.9.4.2.2. 


1810.2.5 Group effects. The analysis shall include group 
effects on lateral behavior where the center-to-center spac- 
ing of deep foundation elements in the direction of lateral 
force is less than eight times the least horizontal dimen- 
sion of an element. The analysis shall include group 
effects on axial behavior where the center-to-center spac- 
ing of deep foundation elements is less than three times 
the least horizontal dimension of an element. Group 
effects shall be evaluated using a generally accepted 
method of analysis; the analysis for uplift of grouped 
elements with center-to-center spacing less than three 
times the least horizontal dimension of an element shall be 
evaluated in accordance with Section 1810.3.3.1.6. 


1810.3 Design and detailing. Deep foundations shall be 
designed and detailed in accordance with Sections 1810.3.1 
through 1810.3.13. 


1810.3.1 Design conditions. Design of deep foundations 
shall include the design conditions specified in Sections 
1810.3.1.1 through 1810.3.1.6, as applicable. 


1810.3.1.1 Design methods for concrete elements. 
Where concrete deep foundations are laterally 
supported in accordance with Section 1810.2.1 for the 
entire height and applied forces cause bending 
moments not greater than those resulting from acciden- 
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tal eccentricities, structural design of the element using 
the allowable stress design load combinations specified 
in ASCE 7, Section 2.4 or the alternative allowable 
stress design load combinations of Section 1605.2 and 
the allowable stresses specified in this chapter shall be 
permitted. Otherwise, the structural design of concrete 
deep foundation elements shall use the strength load 
combinations specified in ASCE 7, Section 2.3 and 
approved strength design methods. 


1810.3.1.2 Composite elements. Where a single deep 
foundation element comprises two or more sections of 
different materials or different types spliced together, 
each section of the composite assembly shall satisfy the 
applicable requirements of this code, and the maximum 
allowable /oad in each section shall be limited by the 
structural capacity of that section. 


1810.3.1.3 Mislocation. The foundation or superstruc- 
ture shall be designed to resist the effects of the 
mislocation of any deep foundation element by not less 
than 3 inches (76 mm). To resist the effects of misloca- 
tion, compressive overload of deep foundation 
elements to 110 percent of the allowable design load 
shall be permitted. 


1810.3.1.4 Driven piles. Driven piles shall be designed 
and manufactured in accordance with accepted engi- 
neering practice to resist all stresses induced by 
handling, driving and service loads. 


1810.3.1.5 Helical piles. Helical piles shall be 
designed and manufactured in accordance with 
accepted engineering practice to resist all stresses 
induced by installation into the ground and service 
loads. 


1810.3.1.6 Casings. Temporary and permanent casings 
shall be of steel and shall be sufficiently strong to resist 
collapse and sufficiently watertight to exclude any 
foreign materials during the placing of concrete. Where 
a permanent casing is considered reinforcing steel, the 
steel shall be protected under the conditions specified 
in Section 1810.3.2.5. Horizontal joints in the casing 
shall be spliced in accordance with Section 1810.3.6. 
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of ACI 318, compliance with Equation (25.7.3.3) of 
ACI 318 shall not be required. 


1810.3.2.2 Prestressing steel. Prestressing steel shall 
conform to ASTM A416. 


1810.3.2.3 Steel. Structural steel H-piles and structural 
steel sheet piling shall conform to the material require- 
ments in ASTM Аб. Steel pipe piles shall conform to 
the material requirements in ASTM A252. Fully 
welded steel piles shall be fabricated from plates that 
conform to the material requirements in ASTM A36, 
ASTM A283, ASTM A572, ASTM A588 or ASTM 
A690. 


1810.3.2.4 Timber. Timber deep foundation elements 
shall be designed as piles or poles in accordance with 
ANSI/AWC NDS. Round timber elements shall 
conform to ASTM D25. Sawn timber elements shall 
conform to DOC PS-20. 


1810.3.2.4.1 Preservative treatment. Timber deep 
foundation elements used to support permanent 
structures shall be treated in accordance with this 
section unless it is established that the tops of the 
untreated timber elements will be below the lowest 
ground-water level assumed to exist during the life of 
the structure. Preservative and minimum final reten- 
tion shall be in accordance with AWPA ІЛ 
(Commodity Specification E, Use Category 4C) for 
round timber elements and AWPA U1 (Commodity 
Specification A, Use Category 4B) for sawn timber 
elements. Preservative-treated timber elements shall 
be subject to a quality control program administered 
by an approved agency. Element cutoffs shall be 
treated in accordance with AWPA M4. 


1810.3.2.5 Protection of materials. Where boring 
records or site conditions indicate possible deleterious 
action on the materials used in deep foundation 
elements because of soil constituents, changing water 
levels or other factors, the elements shall be adequately 
protected by materials, methods or processes approved 
by the building official. Protective materials shall be 
applied to the elements so as not to be rendered ineffec- 


1810.3.2 Materials. The materials used in deep founda- 
tion elements shall satisfy the requirements of Sections 
1810.3.2.1 through 1810.3.2.8, as applicable. 


tive by installation. The effectiveness of such protective 
measures for the particular purpose shall have been 


1810.3.2.1 Concrete. Where concrete is cast in a steel 
pipe or where an enlarged base is formed by compact- 
ing concrete, the maximum size for coarse aggregate 
shall be */, inch (19.1 mm). Concrete to be compacted 
shall have a zero slump. 


1810.3.2.1.1 Seismic hooks. For structures assigned 
to Seismic Design Category C, D, E or F, the ends of 
hoops, spirals and ties used in concrete deep founda- 
tion elements shall be terminated with seismic hooks, 
as defined in ACI 318, and shall be turned into the 
confined concrete core. 


1810.3.2.1.2 ACI 318 Equation (25.7.3.3). Where 
this chapter requires detailing of concrete deep foun- 
dation elements in accordance with Section 18.7.5.4 
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thoroughly established by satisfactory service records 
or other evidence. 


1810.3.2.6 Allowable stresses. The allowable stresses 
for materials used in deep foundation elements shall not 
exceed those specified in Table 1810.3.2.6. 


1810.3.2.7 Increased allowable compressive stress 
for cased mandrel-driven cast-in-place elements. 
The allowable compressive stress in the concrete shall 
be permitted to be increased as specified in Table 
1810.3.2.6 for those portions of permanently cased 
cast-in-place elements that satisfy all of the following 
conditions: 


1. The design shall not use the casing to resist any 
portion of the axial load imposed. 
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2. The casing shall have a sealed tip and be mandrel 2. Load tests in accordance with Section A 
driven. 1810.3.3.1.2, regardless of the load supported by 

3. The thickness of the casing shall be not less than the element. 
manufacturer’s standard gage No.14 (0.068 inch) The design and installation of the deep foundation 
(1.75 mm). elements shall be under the direct supervision of a reg- 

4. The casing shall be seamless or provided with istered design professional knowledgeable in the field 
seams of strength equal to the basic material and of soil mechanics and deep foundations who shall sub- 
be of a configuration that will provide confine- mit a report to the building official stating that the ele- 
ment to the cast-in-place concrete. ments as installed satisfy the design criteria. 

5. The ratio of steel yield strength (F) to specified 1810.3.3 Determination of allowable loads. The allow- 
compressive strength (f ',) shall be not less than able axial and lateral loads on deep foundation elements 
six. shall be determined by an approved formula, load tests or 


6. The nominal diameter of the element shall not be method of analysis. 
greater than 16 inches (406 mm). 1810.3.3.1 Allowable axial load. The allowable axial 
load on a deep foundation element shall be determined 


1810.3.2.8 Justification of higher allowable stresses. in accordance wil Sections: 18103.31 trough 


Use of allowable stresses greater than those specified in 


Section 1810.3.2.6 shall be permitted where supporting 1810,3.3.1,9. 
data justifying such higher stresses is filed with the Exception: Where approved by the building official, 
building official. Such substantiating data shall include load testing is not required. 
the following: 1810.3.3.1.1 Driving criteria. The allowable 
1. A geotechnical investigation in accordance with compressive load on any driven deep foundation 
Section 1803. element where determined by the application of an 


TABLE 1810.3.2.6 
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS 


MATERIAL TYPE AND CONDITION MAXIMUM ALLOWABLE STRESS? 


1. Concrete or grout in compression? 
| Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7 or Section 1810.3.5.3.4 0.4 f". 
Cast-in-place in other permanent casing or rock 0/3355 
Cast-in-place without a permanent casing 0.3 f". 
Precast nonprestressed 0.337, 
Precast prestressed 0.337 „- 0.27 f, 


2. Nonprestressed reinforcement in compression 0.47, < 30,000 psi 


3. Steel in compression 
Cores within concrete-filled pipes or tubes 0.5 F, < 32,000 psi 
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 0.5 F< 32,000 psi 
Pipes or tubes for micropiles 0.4 F, ` < 32,000 psi 
| Other pipes, tubes or H-piles 0.35 F, < 24,000 psi 


Helical piles 0.6 F, <0.5 Е, 


4. Nonprestressed reinforcement in tension 
Within micropiles 0.6 f, 
Other conditions 
For load combinations that do not include wind or seismic loads 0.5 f, < 30,000 psi 
| For load combinations that include wind or seismic loads 0.5 f, < 40,000 psi 


5. Steel in tension 
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 0.5 F, < 32,000 psi 
| Other pipes, tubes or H-piles 0.35 F, < 24,000 psi 
Helical piles 0.6 F, S 0.5 F, 


In accordance with the 
ANSI/AWC NDS 


a. f' is the specified compressive strength of the concrete or grout; Лу, 15 the compressive stress on the gross concrete section due to effective prestress forces 
only; f, is the specified yield strength of reinforcement; F, is the specified minimum yield stress of steel; F, is the specified minimum tensile stress of 
structural steel. j A 
b. The stresses specified apply to the gross cross-sectional area of the concrete for precast prestressed piles and to the net cross-sectional area for all other piles. | 
Where а temporary or permanent casing is used, the inside face of ће casing shall be considered the outer edge of the concrete cross-section. 
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approved driving formula shall not exceed 40 tons 
(356 КМ). For allowable loads above 40 tons (356 
kN), the wave equation method of analysis shall be 
used to estimate driveability for both driving stresses 
and net displacement per blow at the ultimate load. 
Allowable loads shall be verified by load tests in 
accordance with Section 1810.3.3.1.2. The formula 
or wave equation load shall be determined for grav- 
ity-drop or power-actuated hammers and the hammer 
energy used shall be the maximum consistent with 
the size, strength and weight of the driven elements. 
The use of a follower is permitted only with the 
approval of the building official. The introduction of 
fresh hammer cushion or pile cushion material just 
prior to final penetration is not permitted. 


1810.3.3.1.2 Load tests. Where design compressive 
loads are greater than those determined using the 
allowable stresses specified in Section 1810.3.2.6, 
where the design /oad for any deep foundation 
element is in doubt, or where cast-in-place deep 
foundation elements have an enlarged base formed 
either by compacting concrete or by driving a precast 
base, control test elements shall be tested in accor- 
dance with ASTM D1143 or ASTM D4945. One 
element or more shall be load tested in each area of 
uniform subsoil conditions. Where required by the 
building official, additional elements shall be load 
tested where necessary to establish the safe design 
capacity. The resulting allowable /oads shall not be 
more than one-half of the ultimate axial load capacity 
of the test element as assessed by one of the 
published methods listed in Section 1810.3.3.1.3 
with consideration for the test type, duration and 
subsoil. The ultimate axial load capacity shall be 
determined by a registered design professional with 
consideration given to tolerable total and differential 
settlements at design /oad in accordance with Section 
1810.2.3. In subsequent installation of the balance of 
deep foundation elements, all elements shall be 
deemed to have a supporting capacity equal to that of 
the control element where such elements are of the 
same type, size and relative length as the test 
element; are installed using the same or comparable 
methods and equipment as the test element; are 
installed in similar subsoil conditions as the test 
element; and, for driven elements, where the rate of 
penetration (for example, net displacement per blow) 
of such elements is equal to or less than that of the 
test element driven with the same hammer through a 
comparable driving distance. 


1810.3.3.1.3 Load test evaluation methods. It shall 
be permitted to evaluate load tests of deep foundation 
elements using any of the following methods: 


1. Davisson Offset Limit. 

2. Brinch-Hansen 90-percent Criterion. 
3. Butler-Hoy Criterion. 
4 


. Other methods approved by the building offi- 
cial. 
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1810.3.3.1.4 Allowable shaft resistance. The 
assumed shaft resistance developed by any uncased 
cast-in-place deep foundation element shall not 
exceed one-sixth of the bearing value of the soil 
material at minimum depth as set forth in Table 
1806.2, up to 500 psf (24 kPa), unless a greater value 
is allowed by the building official on the basis of a 
geotechnical investigation as specified in Section 
1803 or a greater value is substantiated by a load test 
in accordance with Section 1810.3.3.1.2. Shaft resis- 
tance and end-bearing resistance shall not be 
assumed to act simultaneously unless determined by 
a geotechnical investigation in accordance with 
Section 1803. 


1810.3.3.1.5 Uplift capacity of a single deep foun- 
dation element. Where required by the design, the 
uplift capacity of a single deep foundation element 
shall be determined by an approved method of anal- 
ysis based on a minimum factor of safety of three or 
by load tests conducted in accordance with ASTM 
03689. The maximum allowable uplift /oad shall not 
exceed the ultimate load capacity as determined in 
Section 1810.3.3.1.2, using the results of load tests 
conducted in accordance with ASTM D3689, 
divided by a factor of safety of two. 


Exception: Where uplift is due to wind or seismic 
loading, the minimum factor of safety shall be two 
where capacity is determined by an analysis and 
one and one-half where capacity is determined by 
load tests. 


1810.3.3.1.6 Allowable uplift load of grouped deep 

foundation elements. For grouped deep foundation 
elements subjected to uplift, the allowable uplift load 
for the group shall be calculated by a generally 
accepted method of analysis. Where the deep founda- 
tion elements in the group are placed at a center-to- 
center spacing less than three times the least horizon- 
tal dimension of the largest single element, the 
allowable uplift /oad for the group is permitted to be 
calculated as the lesser of: 


1. The proposed individual allowable uplift /оаа 
times the number of elements in the group. 


2. Two-thirds of the effective weight of the 
group and the soil contained within a block 
defined by the perimeter of the group and the 
length of the element, plus two-thirds of the 
ultimate shear resistance along the soil block. 


1810.3.3.1.7 Load-bearing capacity. Deep founda- 
tion elements shall develop ultimate load capacities 
of not less than twice the design working /oads in the 
designated load-bearing layers. Analysis shall show 
that soil layers underlying the designated load-bear- 
ing layers do not cause the load-bearing capacity 
safety factor to be less than two. 


1810.3.3.1.8 Bent deep foundation elements. The 
load-bearing capacity of deep foundation elements 
discovered to have a sharp or sweeping bend shall be 
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determined by an approved method of analysis or by 
load testing a representative element. 


1810.3.3.1.9 Helical piles. The allowable axial 
design load, Р., of helical piles shall be determined 
as follows: 


P,=0.5P, 


where P, is the least value of: 


(Equation 18-4) 


1. Base capacity plus shaft resistance of the heli- 
cal pile. The base capacity is equal to the sum 
of the areas of the helical bearing plates times 
the ultimate bearing capacity of the soil or 
rock comprising the bearing stratum. The shaft 
resistance is equal to the area of the shaft 
above the uppermost helical bearing plate 
times the ultimate skin resistance. 


2. Ultimate capacity determined from well-docu- 
mented correlations with installation torque. 


3. Ultimate capacity determined from load tests 
where required by Section 1810.3.3.1.2. 


4. Ultimate axial capacity of pile shaft. 
5. Ultimate axial capacity of pile shaft couplings. 


6. Sum of the ultimate axial capacity of helical 
bearing plates affixed to pile. 


1810.3.3.2 Allowable lateral load. Where required by 
the design, the lateral load capacity of a single deep 
foundation element or a group thereof shall be deter- 
mined by an approved method of analysis or by lateral 
load tests to not less than twice the proposed design 
working /oad. The resulting allowable /oad shall not be 
more than one-half of the /oad that produces a gross 
lateral movement of 1 inch (25 mm) at the lower of the 
top of foundation element and the ground surface, 
unless it can be shown that the predicted lateral move- 
ment shall cause neither harmful distortion of, nor 
instability in, the structure, nor cause any element to be 
loaded beyond its capacity. 


1810.3.4 Subsiding soils or strata. Where deep founda- 
tion elements are installed through subsiding soils or other 
subsiding strata and derive support from underlying firmer 
materials, consideration shall be given to the downward 
frictional forces potentially imposed on the elements by 
the subsiding upper strata. 


Where the influence of subsiding soils or strata is con- 
sidered as imposing /oads on the element, the allowable 
stresses specified in this chapter shall be permitted to be 
increased where satisfactory substantiating data are sub- 
mitted. 


1810.3.5 Dimensions of deep foundation elements. The 
dimensions of deep foundation elements shall be in accor- 
dance with Sections 1810.3.5.1 through 1810.3.5.3, as 
applicable. 


1810.3.5.1 Precast. The minimum lateral dimension of 
precast concrete deep foundation elements shall be 8 
inches (203 mm). Corners of square elements shall be 
chamfered. 
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1810.3.5.2 Cast-in-place or grouted-in-place. Cast- 
in-place and grouted-in-place deep foundation elements 
shall satisfy the requirements of this section. 


1810.3.5.2.1 Cased. Cast-in-place or grouted-in- 
place deep foundation elements with a permanent 
casing shall have a nominal outside diameter of not 
less than 8 inches (203 mm). 


1810.3.5.2.2 Uncased. Cast-in-place or grouted-in- 
place deep foundation elements without a permanent 
casing shall have a specified diameter of not less than 
12 inches (305 mm). The element length shall not 
exceed 30 times the specified diameter. 


Exception: The length of the element is permit- 
ted to exceed 30 times the specified diameter, 
provided that the design and installation of the 
deep foundations are under the direct supervision 
of a registered design professional knowledge- 
able in the field of soil mechanics and deep 
foundations. The registered design professional 
shall submit a report to the building official stat- 
ing that the elements were installed іп 
compliance with the approved construction 
documents. 


1810.3.5.2.3 Micropiles. Micropiles shall have a 
nominal diameter of 12 inches (305 mm) or less. The 
minimum diameter set forth elsewhere in Section 
1810.3.5 shall not apply to micropiles. 


1810.3.5.3 Steel. Steel deep foundation elements shall 
satisfy the requirements of this section. 


1810.3.5.3.1 Structural steel H-piles. Sections of 
structural steel H-piles shall comply with the require- 
ments for HP shapes in ASTM Аб, or the following: 


1. The flange projections shall not exceed 14 
times the minimum thickness of metal in 
either the flange or the web and the flange 
widths shall be not less than 80 percent of the 
depth of the section. 


2. The nominal depth in the direction of the web 
shall be not less than 8 inches (203 mm). 


3. Flanges and web shall have a minimum nomi- 
nal thickness of */, inch (9.5 mm). 


For structures assigned to Seismic Design Cate- 
gory D, E or F, design and detailing of H-piles shall 
also conform to the requirements of AISC 341. 


1810.3.5.3.2 Fully welded steel piles fabricated 
from plates. Sections of fully welded steel piles 
fabricated from plates shall comply with the 
following: 


1. The flange projections shall not exceed 14 
times the minimum thickness of metal in 
either the flange or the web and the flange 
widths shall be not less than 80 percent of the 
depth of the section. 


2. The nominal depth in the direction of the web 
shall be not less than 8 inches (203 mm). 
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3. Flanges and web shall have a minimum nomi- 
nal thickness of */, inch (9.5 mm). 


1810.3.5.3.3 Structural steel sheet piling. Individ- 
ual sections of structural steel sheet piling shall 
conform to the profile indicated by the manufacturer, 
and shall conform to the general requirements speci- 
fied by ASTM A6. 


1810.3.5.3.4 Steel pipes and tubes. Steel pipes and 
tubes used as deep foundation elements shall have a 
nominal outside diameter of not less than 8 inches 
(203 mm). Where steel pipes or tubes are driven open 
ended, they shall have not less than 0.34 square inch 
(219 mm?) of steel in cross section to resist each 
1,000 foot-pounds (1356 Nm) of pile hammer 
energy, or shall have the equivalent strength for 
steels having a yield strength greater than 35,000 psi 
(241 MPa) or the wave equation analysis shall be 
permitted to be used to assess compression stresses 
induced by driving to evaluate if the pile section is 
appropriate for the selected hammer. Where a pipe or 
tube with wall thickness less than 0.179 inch (4.6 
mm) is driven open ended, a suitable cutting shoe 
shall be provided. Concrete-filled steel pipes or tubes 
in structures assigned to Seismic Design Category C, 
D, E or F shall have a wall thickness of not less than 
3/ в inch (5 mm). The pipe or tube casing for socketed 
drilled shafts shall have a nominal outside diameter 
of not less than 18 inches (457 mm), a wall thickness 
of not less than 7, inch (9.5 mm) and a suitable steel 
driving shoe welded to the bottom; the diameter of 
the rock socket shall be approximately equal to the 
inside diameter of the casing. 


Exceptions: 


1. There is no minimum diameter for steel 
pipes or tubes used in micropiles. 


2. For mandrel-driven pipes or tubes, the min- 
imum wall thickness shall be '/,, inch (2.5 
mm). 


1810.3.5.3.5 Helical piles. Dimensions ofthe central 
shaft and the number, size and thickness of helical 
bearing plates shall be sufficient to support the 
design loads. 


1810.3.6 Splices. Splices shall be constructed so as to 
provide and maintain true alignment and position of the 
component parts of the deep foundation element during 
installation and subsequent thereto and shall be designed 
to resist the axial and shear forces and moments occurring 
at the location of the splice during driving and for design 
load combinations. Where deep foundation elements of 
the same type are being spliced, splices shall develop not 
less than 50 percent of the bending strength of the weaker 
section. Where deep foundation elements of different 
materials or different types are being spliced, splices shall 
develop the full compressive strength and not less than 50 
percent of the tension and bending strength of the weaker 
section. Where structural steel cores are to be spliced, the 
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ends shall be milled or ground to provide full contact and 
shall be full-depth welded. 


Exception: For buildings assigned to Seismic Design 
Category A or B, splices need not comply with the 50- 
percent tension and bending strength requirements 
where justified by supporting data. 


Splices occurring in the upper 10 feet (3048 mm) of the 
embedded portion of an element shall be designed to resist 
at allowable stresses the moment and shear that would 
result from an assumed eccentricity of the axial /oad of 3 
inches (76 mm), or the element shall be braced in accor- 
dance with Section 1810.2.2 to other deep foundation ele- 
ments that do not have splices in the upper 10 feet (3048 
mm) of embedment. 


1810.3.6.1 Seismic Design Categories C through F. 
For structures assigned to Seismic Design Category C, 
D, E or F splices of deep foundation elements shall 
develop the lesser of the following: 


1. The nominal strength of the deep foundation ele- 
ment. 


2. The axial and shear forces and moments from the 
seismic /oad effects including overstrength factor 
in accordance with Section 2.3.6 or 2.4.5 of 
ASCE 7. 


1810.3.7 Top of element detailing at cutoffs. Where a 
minimum length for reinforcement or the extent of closely 
spaced confinement reinforcement is specified at the top 
of a deep foundation element, provisions shall be made so 
that those specified lengths or extents are maintained after 
cutoff. 


1810.3.8 Precast concrete piles. Precast concrete piles 
shall be designed and detailed in accordance with ACI 
318. 


Exceptions: 


1. For precast prestressed piles in Seismic Design 
Category C, the minimum volumetric ratio of 
spirals or circular hoops required by Section 
18.13.5.10.4 of ACI 318 shall not apply in cases 
where the design includes full consideration of 
load combinations specified in ASCE 7, Section 
2.3.6 or Section 2.4.5 and the applicable over- 
strength factor, Q, In such cases, minimum 
transverse reinforcement index shall be as speci- 
fied in Section 13.4.5.6 of ACI 318. 


2. For precast prestressed piles in Seismic Design 
Categories D through F, the minimum volumet- 
ric ratio of spirals or circular hoops required by 
Section 18.13.5.10.5(c) of ACI 318 shall not 
apply in cases where the design includes full con- 
sideration of load combinations specified in 
ASCE 7, Section 2.3.6 or Section 2.4.5 and the 
applicable overstrength factor, Q,. In such cases, 
minimum transverse reinforcement shall be as 
specified in Section 13.4.5.6 of ACI 318. 
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1810.3.9 Cast-in-place deep foundations. Cast-in-place 
deep foundation elements shall be designed and detailed in 
accordance with Sections 1810.3.9.1 through 1810.3.9.6. 
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1810.3.9.1 Design cracking moment. The design 
cracking moment (ФМ) for а cast-in-place deep foun- 
dation element not enclosed by a structural steel pipe or 
tube shall be determined using the following equation: 


ФМ, = 3,775, (Equation 18-5) 


Рог SI: ФМ, = 0.25,/f78,, 
where: 


f', =Specified compressive strength of concrete or 
grout, psi (MPa). 

S, = Elastic section modulus, neglecting reinforcement 
and casing, cubic inches (mm'). 


1810.3.9.2 Required reinforcement. Where subject to 
uplift or where the required moment strength deter- 
mined using the load combinations of ASCE 7, Section 
2.3 exceeds the design cracking moment determined in 
accordance with Section 1810.3.9.1 , cast-in-place deep 
foundations not enclosed by a structural steel pipe or 
tube shall be reinforced. 


1810.3.9.3 Placement of reinforcement. Reinforce- 
ment where required shall be assembled and tied 
together and shall be placed in the deep foundation 
element as a unit before the reinforced portion of the 
element is filled with concrete. 


Exceptions: 


1. Steel dowels embedded 5 feet (1524 mm) or 
less shall be permitted to be placed after con- 
creting, while the concrete is still in a semi- 
fluid state. 


2. For deep foundation elements installed with a 
hollow-stem auger, tied reinforcement shall be 
placed after elements are concreted, while the 
concrete is still in a semifluid state. Longitudi- 
nal reinforcement without lateral ties shall be 
placed either through the hollow stem of the 
auger prior to concreting or after concreting, 
while the concrete is still in a semifluid state. 


3. For Group R-3 and U occupancies not exceed- 
ing two stories of /ight-frame construction, 
reinforcement is permitted to be placed after 
concreting, while the concrete is still in a 
semifluid state, and the concrete cover 
requirement is permitted to be reduced to 2 
inches (51 mm), provided that the construction 
method can be demonstrated to the satisfac- 
tion of the building official. 


1810,3.9.4 Seismic reinforcement. Where a structure 
is assigned to Seismic Design Category C, reinforce- 
ment shall be provided in accordance with Section 
1810.3.9.4.1. Where a structure is assigned to Seismic 


Design Category D, E or F, reinforcement shall be 
provided in accordance with Section 1810.3.9.4.2. 


Exceptions: 


1. Isolated deep foundation elements supporting 
posts of Group R-3 and U occupancies not 
exceeding two stories of /ight-frame construc- 
tion shall be permitted to be reinforced as 
required by rational analysis but with not less 
than one No. 4 bar, without ties or spirals, 
where detailed so the element is not subject to 
lateral loads and the soil provides adequate 
lateral support in accordance with Section 
1810.2.1. 


2. Isolated deep foundation elements supporting 
posts and bracing from decks and patios 
appurtenant to Group R-3 and U occupancies 
not exceeding two stories of /ight-frame con- 
struction shall be permitted to be reinforced as 
required by rational analysis but with not less 
than one No. 4 bar, without ties or spirals, 
where the lateral /oad, E, to the top of the ele- 
ment does not exceed 200 pounds (890 N) and 
the soil provides adequate lateral support in 
accordance with Section 1810.2.1. 


3. Deep foundation elements supporting the con- 
crete foundation wall of Group R-3 and U 
occupancies not exceeding two stories of 
light-frame construction shall be permitted to 
be reinforced as required by rational analysis 
but with not less than two No. 4 bars, without 
ties or spirals, where the design cracking 
moment determined in accordance with Sec- 
tion 1810.3.9.1 exceeds the required moment 
strength determined using the load combina- 
tions with overstrength factor in Section 2.3.6 
or 2.4.5 of ASCE 7 and the soil provides ade- 
quate lateral support in accordance with Sec- 
tion 1810.2.1. 


4. Closed ties or spirals where required by Sec- 
tion 1810.3.9.4.2 shall be permitted to be lim- 
ited to the top 3 feet (914 mm) of deep 
foundation elements 10 feet (3048 mm) or less 
in depth supporting Group R-3 and U occu- 
pancies of Seismic Design Category D, not 
exceeding two stories of /ight-frame construc- 
tion. 


1810.3.9.4.1 Seismic reinforcement in Seismic 
Design Category C. For structures assigned to Seis- 
mic Design Category С, cast-in-place deep 
foundation elements shall be reinforced as specified 
in this section. Reinforcement shall be provided 
where required by analysis. 


Not fewer than four longitudinal bars, with a 
minimum longitudinal reinforcement ratio of 
0.0025, shall be provided throughout the minimum 
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reinforced length of the element as defined in this 
section starting at the top of the element. The mini- 
mum reinforced length of the element shall be taken 
as the greatest of the following: 


1. One-third of the element length. 
2. A distance of 10 feet (3048 mm). 
3. Three times the least element dimension. 


4. The distance from the top of the element to the 
point where the design cracking moment 
determined in accordance with Section 
1810.3.9.1 exceeds the required moment 
strength determined using the load combina- 
tions of ASCE 7, Section 2.3. 


Transverse reinforcement shall consist of closed 
ties or spirals with a minimum У, inch (9.5 mm) 
diameter, Spacing of transverse reinforcement shall 
not exceed the smaller of 6 inches (152 mm) or 8- 
longitudinal-bar diameters, within a distance of 
three times the least element dimension from the 
bottom of the pile cap. Spacing of transverse rein- 
forcement shall not exceed 16 longitudinal bar 
diameters throughout the remainder of the rein- 
forced length. 


Exceptions: 


1. The requirements of this section shall not 
apply to concrete cast in structural steel 
pipes or tubes. 


2. A spiral-welded metal casing of a thickness 
not less than the manufacturer’s standard 
No. 14 gage (0.068 inch) is permitted to 
provide concrete confinement in lieu of the 
closed ties or spirals. Where used as such, 
the metal casing shall be protected against 
possible deleterious action due to soil con- 
stituents, changing water levels or other 
factors indicated by boring records of site 
conditions. 


1810.3.9.4.2 Seismic reinforcement in Seismic 
Design Categories D through F. For structures 
assigned to Seismic Design Category D, E or F, cast- 
in-place deep foundation elements shall be rein- 
forced as specified in this section. Reinforcement 
shall be provided where required by analysis. 


Not fewer than four longitudinal bars, with a 
minimum longitudinal reinforcement ratio of 0.005, 
shall be provided throughout the minimum rein- 
forced length of the element as defined in this sec- 
tion starting at the top of the element. The minimum 
reinforced length of the element shall be taken as the 
greatest of the following: 


1. One-half of the element length. 
2. A distance of 10 feet (3048 mm). 
3. Three times the least element dimension. 


4. The distance from the top of the element to the 
point where the design cracking moment 
determined in accordance with Section 
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1810.3.9.1 exceeds the required moment 
strength determined using the load combina- 
tions of ASCE 7, Section 2.3. 


Transverse reinforcement shall consist of closed 
ties or spirals not smaller than No. 3 bars for ele- 
ments with a least dimension up to 20 inches (508 
mm), and No. 4 bars for larger elements. Through- 
out the remainder of the reinforced length outside 
the regions with transverse confinement reinforce- 
ment, as specified in Section 1810.3.9.4.2.1 or 
1810.3.9.4.2.2, the spacing of transverse reinforce- 
ment shall not exceed the least of the following: 


1. 12 longitudinal bar diameters. 

2. One-half the least dimension of the element. 
3. 12 inches (305 mm). 

Exceptions: 


1. The requirements of this section shall not 
apply to concrete cast in structural steel 
pipes or tubes. 


2. A spiral-welded metal casing of a thickness 
not less than manufacturer’s standard No. 
14 gage (0.068 inch) is permitted to pro- 
vide concrete confinement in lieu of the 
closed ties or spirals. Where used as such, 
the metal casing shall be protected against 
possible deleterious action due to soil con- 
stituents, changing water levels or other 
factors indicated by boring records of site 
conditions. 


1810.3.9.4.2.1 Site Classes A through D. For 
Site Class A, B, C or D sites, transverse confine- 
ment reinforcement shall be provided in the 
element in accordance with Sections 18.7.5.2, 
18.7.5.3 and 18.7.5.4 of ACI 318 within three 
times the least element dimension of the bottom 
of the pile cap. A transverse spiral reinforcement 
ratio of not less than one-half of that required in 
Table 18.10.6.4(g) of ACI 318 shall be permitted. 


1810,3.9.4.2.2 Site Classes Е and Е. For Site 
Class E or F sites, transverse confinement rein- 
forcement shall be provided in the element in 
accordance with Sections 18.7.5.2, 18.7.5.3 and 
18.7.5.4 of ACI 318 within seven times the least 
element dimension of the pile cap and within 
seven times the least element dimension of the 
interfaces of strata that are hard or stiff and strata 
that are liquefiable or are composed of soft- to 
medium-stiff clay. 


1810.3.9.5 Belled drilled shafts. Where drilled shafts 
are belled at the bottom, the edge thickness of the bell 
shall be not less than that required for the edge of foot- 
ings. Where the sides of the bell slope at an angle less 
than 60 degrees (1 rad) from the horizontal, the effects 
of vertical shear shall be considered. 


1810.3.9.6 Socketed drilled shafts. Socketed drilled 
shafis shall have a permanent pipe or tube casing that 
extends down to bedrock and an uncased socket drilled 
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into the bedrock, both filled with concrete. Socketed 
drilled shafts shall have reinforcement or a structural 
steel core for the length as indicated by an approved 
method of analysis. 


The depth of the rock socket shall be sufficient to 
develop the full load-bearing capacity of the element 
with a minimum safety factor of two, but the depth 
shall be not less than the outside diameter of the pipe or 
tube casing. The design of the rock socket is permitted 
to be predicated on the sum of the allowable load-bear- 
ing pressure on the bottom of the socket plus bond 
along the sides of the socket. 


Where a structural steel core is used, the gross 
cross-sectional area of the core shall not exceed 25 per- 
cent of the gross area of the drilled shaft. 


1810.3.10 Micropiles. Micropiles shall be designed and 
detailed in accordance with Sections 1810.3.10.1 through 
1810.3.10.4. 


1810.3.10.1 Construction. Micropiles shall develop 
their load-carrying capacity by means of a bond zone in 
soil, bedrock or a combination of soil and bedrock. 
Micropiles shall be grouted and have either a steel pipe 
or tube or steel reinforcement at every section along the 
length. It shall be permitted to transition from deformed 
reinforcing bars to steel pipe or tube reinforcement by 
extending the bars into the pipe or tube section by not 
less than their development length in tension in accor- 
dance with ACI 318. 


1810.3.10.2 Materials. Reinforcement shall consist of 
deformed reinforcing bars in accordance with ASTM 
A615 Grade 60 or 75 or ASTM A722 Grade 150. 


The steel pipe or tube shall have a minimum wall 
thickness of */,, inch (4.8 mm). Splices shall comply 
with Section 1810.3.6. The steel pipe or tube shall have 
a minimum yield strength of 45,000 psi (310 MPa) and 
a minimum elongation of 15 percent as shown by mill 
certifications or two coupon test samples per 40,000 
pounds (18 160 kg) of pipe or tube. 


1810.3.10.3 Reinforcement. For micropiles or portions 
thereof grouted inside a temporary or permanent casing 
or inside a hole drilled into bedrock or a hole drilled 
with grout, the steel pipe or tube or steel reinforcement 
shall be designed to carry not less than 40 percent of the 
design compression load. Micropiles or portions 
thereof grouted in an open hole in soil without tempo- 
rary or permanent casing and without suitable means of 
verifying the hole diameter during grouting shall be 
designed to carry the entire compression /оаа in the 
reinforcing steel. Where a steel pipe or tube is used for 
reinforcement, the portion of the grout enclosed within 
the pipe is permitted to be included in the determination 
of the allowable stress in the grout. 


1810.3.10.4 Seismic reinforcement. For structures 
assigned to Seismic Design Category C, a permanent 
steel casing shall be provided from the top of the micro- 
pile down to the point of zero curvature. For structures 
assigned to Seismic Design Category D, E or F, the 
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micropile shall be considered as an alternative system 
in accordance with Section 104.10. The alternative 
system design, supporting documentation and test data 
shall be submitted to the building official for review 
and approval. 


1810.3.11 Pile caps. Pile caps shall conform with ACI 318 
and this section. Pile caps shall be of reinforced concrete, 
and shall include all elements to which vertical deep foun- 
dation elements are connected, including grade beams and 
mats. The soil immediately below the pile cap shall not be 
considered as carrying any vertical /оаа, with the excep- 
tion of a combined pile raft. The tops of vertical deep 
foundation elements shall be embedded not less than 3 
inches (76 mm) into pile caps and the caps shall extend not 
less than 4 inches (102 mm) beyond the edges of the 
elements. The tops of elements shall be cut or chipped 
back to sound material before capping. 


1810.3.11.1 Seismic Design Categories C through Е. 
For structures assigned to Seismic Design Category C, 
D, E or F, concrete deep foundation elements shall be 
connected to the pile cap in accordance with ACI 318. 


For resistance to uplift forces, anchorage of steel 
pipes, tubes or H-piles to the pile cap shall be made by 
means other than concrete bond to the bare steel sec- 
tion. Concrete-filled steel pipes or tubes shall have 
reinforcement of not less than 0.01 times the cross-sec- 
tional area of the concrete fill developed into the cap 
and extending into the fill a length equal to two times 
the required cap embedment, but not less than the 
development length in tension of the reinforcement. 


1810.3.11.2 Seismic Design Categories D through F. 
For structures assigned to Seismic Design Category D, 
E or F, deep foundation element resistance to uplift 
forces or rotational restraint shall be provided by 
anchorage into the pile cap, designed considering the 
combined effect of axial forces due to uplift and bend- 
ing moments due to fixity to the pile cap. Anchorage 
shall develop not less than 25 percent of the strength of 
the element in tension. Anchorage into the pile cap 
shall comply with the following: 


1. In the case of uplift, the anchorage shall be capa- 
ble of developing the least of the following: 


1.1. The nominal tensile strength of the 
longitudinal reinforcement in a concrete 
element. 


1.2. The nominal tensile strength of a steel 
element. 


1.3. The frictional force developed between 
the element and the soil multiplied by 
1.3. 


Exception: The anchorage is permitted to be 
designed to resist the axial tension force 
resulting from the seismic /oad effects includ- 
ing overstrength factor in accordance with 
Section 2.3.6 or 2.4.5 of ASCE 7. 


2. In the case of rotational restraint, the anchorage 
shall be designed to resist the axial and shear 
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forces, and moments resulting from the seismic 
load effects including overstrength factor in 
accordance with Section 2.3.6 or 2.4.5 of ASCE 7 
or the anchorage shall be capable of developing 
the full axial, bending and shear nominal strength 
of the element. 


3. The connection between the pile cap and the steel 
H-piles or unfilled steel pipe piles in structures 
assigned to Seismic Design Category D, E or F 
shall be designed for a tensile force of not less 
than 10 percent of the pile compression capacity. 


Exceptions: 


1. Connection tensile capacity need not 
exceed the strength required to resist 
seismic load effects ^ including 
overstrength of ASCE 7 Section 12.4.3 
ог 12.14.3.2. 


2. Connections need not be provided 
where the foundation or supported 
structure does not rely on the tensile 
capacity of the piles for stability under 
the design seismic force. 


Where the vertical lateral-force-resisting elements 
are columns, the pile cap flexural strengths shall exceed 
the column flexural strength. The connection between 
batter piles and pile caps shall be designed to resist the 
nominal strength of the pile acting as a short column. 
Batter piles and their connection shall be designed to 
resist forces and moments that result from the applica- 
tion of seismic /oad effects including overstrength fac- 
tor in accordance with Section 2.3.6 or 2.4.5 of ASCE 
Ta 


1810.3.12 Grade beams. Grade beams shall comply with 
the provisions of ACI 318. 


Exception: Grade beams designed to resist the seismic 
load effects including overstrength factor in accordance 
with Section 2.3.6 or 2.4.5 of ASCE 7. 


1810.3.13 Seismic ties. Seismic ties shall comply with the 
provisions of ACI 318. 


Exception: In Group R-3 and U occupancies of light- 
frame construction, deep foundation elements support- 
ing foundation walls, isolated interior posts detailed so 
the element is not subject to lateral /oads or exterior 
decks and patios are not subject to interconnection 
where the soils are of adequate stiffness, subject to the 
approval of the building official. 


1810.4 Installation. Deep foundations shall be installed in 
accordance with Section 1810.4. Where a single deep founda- 
tion element comprises two or more sections of different 
materials or different types spliced together, each section 
shall satisfy the applicable conditions of installation. 


1810.4.1 Structural integrity. Deep foundation elements 
shall be installed in such a manner and sequence as to 
prevent distortion or damage that would adversely affect 
the structural integrity of adjacent structures or of founda- 
tion elements being installed or already in place and as to 
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avoid compacting the surrounding soil to the extent that 
other foundation elements cannot be installed properly. 


1810.4.1.1 Compressive strength of precast concrete 
piles. A precast concrete pile shall not be driven before 
the concrete has attained a compressive strength of not 
less than 75 percent of the specified compressive 
strength (7 '.), but not less than the strength sufficient to 
withstand handling and driving forces. 


1810.4.1.2 Shafts in unstable soils. Where cast-in- 
place deep foundation elements are formed through 
unstable soils, the open hole shall be stabilized by a 
casing, slurry, or other approved method prior to plac- 
ing the concrete. Where the casing is withdrawn during 
concreting, the level of concrete shall be maintained 
above the bottom of the casing at a sufficient height to 
offset any hydrostatic or lateral soil pressure. Driven 
casings shall be mandrel driven their full length in 
contact with the surrounding soil. 


1810.4.1.3 Driving near uncased concrete. Deep 
foundation elements shall not be driven within six 
element diameters center to center in granular soils or 
within one-half the element length in cohesive soils of 
an uncased element filled with concrete less than 48 
hours old unless approved by the building official. 1f 
driving near uncased concrete elements causes the 
concrete surface in any completed element to rise or 
drop significantly or bleed additional water, the 
completed element shall be replaced. 


1810.4.1.4 Driving near cased concrete. Deep foun- 
dation elements shall not be driven within four and 
one-half average diameters of a cased element filled 
with concrete less than 24 hours old unless approved by 
the building official. Concrete shall not be placed in 
casings within heave range of driving. 


1810.4.1.5 Defective timber piles. Any substantial 
sudden change in rate of penetration of a timber pile 
shall be investigated for possible damage. If the sudden 
change in rate of penetration cannot be correlated to 
soil strata, the pile shall be removed for inspection or 
rejected. 


1810.4.2 Identification. Deep foundation materials shall 
be identified for conformity to the specified grade with 
this identity maintained continuously from the point of 
manufacture to the point of installation or shall be tested 
by an approved agency to determine conformity to the 
specified grade. The approved agency shall furnish an 
affidavit of compliance to the building official. 


1810.4.3 Location plan. A plan showing the location and 
designation of deep foundation elements by an identifica- 
tion system shall be filed with the building official prior to 
installation of such elements. Detailed records for 
elements shall bear an identification corresponding to that 
shown on the plan. 


1810.4.4 Preexcavation. The use of jetting, augering or 
other methods of preexcavation shall be subject to the 
approval of the building official. Where permitted, preex- 
cavation shall be carried out in the same manner as used 
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for deep foundation elements subject to load tests and in 
such a manner that will not impair the carrying capacity of 
the elements already in place or damage adjacent struc- 
tures. Element tips shall be advanced below the 
preexcavated depth until the required resistance or pene- 
tration is obtained. 


1810.4.5 Vibratory driving. Vibratory drivers shall only 
be used to install deep foundation elements where the 
element load capacity is verified by load tests in accor- 
dance with Section 1810.3.3.1.2. The installation of 
production elements shall be controlled according to 
power consumption, rate of penetration or other approved 
means that ensure element capacities equal or exceed 
those of the test elements. 


Exceptions: 


1. The pile installation is completed by driving with 
an impact hammer in accordance with Section 
1810.3.3.1.1. 


2. The pile is to be used only for lateral resistance. 


1810.4.6 Heaved elements. Deep foundation elements 
that have heaved during the driving of adjacent elements 
shall be redriven as necessary to develop the required 
capacity and penetration, or the capacity of the element 
shall be verified by load tests in accordance with Section 
1810.3.3.1.2. 


1810.47 Enlarged base cast-in-place elements. 
Enlarged bases for cast-in-place deep foundation elements 
formed by compacting concrete or by driving a precast 
base shall be formed in or driven into granular soils. Such 
elements shall be constructed in the same manner as 
successful prototype test elements driven for the project. 
Shafts extending through peat or other organic soil shall be 
encased in a permanent steel casing. Where a cased shaft 
is used, the shaft shall be adequately reinforced to resist 
column action or the annular space around the shaft shall 
be filled sufficiently to reestablish lateral support by the 
soil. Where heave occurs, the element shall be replaced 
unless it is demonstrated that the element is undamaged 
and capable of carrying twice its design /oad. 


1810.4.8 Hollow-stem augered, cast-in-place elements. 
Where concrete or grout is placed by pumping through a 
hollow-stem auger, the auger shall be permitted to rotate 
in a clockwise direction during withdrawal. As the auger is 
withdrawn at a steady rate or in increments not to exceed 1 
foot (305 mm), concreting or grouting pumping pressures 
shall be measured and maintained high enough at all times 
to offset hydrostatic and lateral earth pressures. Concrete 
or grout volumes shall be measured to ensure that the 
volume of concrete or grout placed in each element is 
equal to or greater than the theoretical volume of the hole 
created by the auger. Where the installation process of any 
element is interrupted or a loss of concreting or grouting 
pressure occurs, the element shall be redrilled to 5 feet 
(1524 mm) below the elevation of the tip of the auger 
when the installation was interrupted or concrete or grout 
pressure was lost and reformed. Augered cast-in-place 
elements shall not be installed within six diameters center 
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to center of an element filled with concrete or grout less 
than 12 hours old, unless approved by the building offi- 
cial. If the concrete or grout level in any completed 
element drops due to installation of an adjacent element, 
the element shall be replaced. 


1810.4.9 Socketed drilled shafts. The rock socket and 
pipe or tube casing of socketed drilled shafts shall be thor- 
oughly cleaned of foreign materials before filling with 
concrete. Steel cores shall be bedded in cement grout at 
the base of the rock socket. 


1810.4.10  Micropiles. Micropile deep foundation 
elements shall be permitted to be formed in holes 
advanced by rotary or percussive drilling methods, with or 
without casing. The elements shall be grouted with a fluid 
cement grout. The grout shall be pumped through a tremie 
pipe extending to the bottom of the element until grout of 
suitable quality returns at the top of the element. The 
following requirements apply to specific installation 
methods: 


1. For micropiles grouted inside a temporary casing, 
the reinforcing bars shall be inserted prior to with- 
drawal of the casing. The casing shall be withdrawn 
in a controlled manner with the grout level main- 
tained at the top of the element to ensure that the 
grout completely fills the drill hole. During with- 
drawal of the casing, the grout level inside the cas- 
ing shall be monitored to verify that the flow of 
grout inside the casing is not obstructed. 


2. For a micropile or portion thereof grouted in an open 
drill hole in soil without temporary casing, the mini- 
mum design diameter of the drill hole shall be veri- 
fied by a suitable device during grouting. 


3. For micropiles designed for end bearing, a suitable 
means shall be employed to verify that the bearing 
surface is properly cleaned prior to grouting. 


4. Subsequent micropiles shall not be drilled near ele- 
ments that have been grouted until the grout has had 
sufficient time to harden. 


5. Micropiles shall be grouted as soon as possible after 
drilling is completed. 


6. For micropiles designed with a full-length casing, 
the casing shall be pulled back to the top of the bond 
zone and reinserted or some other suitable means 
employed to ensure grout coverage outside the cas- 
ing. 

1810.4.11 Helical piles. Helical piles shall be installed to 
specified embedment depth and torsional resistance crite- 
ria as determined by a registered design professional. The 
torque applied during installation shall not exceed the 
manufacturer's rated maximum installation torque resis- 
tance of the helical pile. 


1810.4.12 Special inspection. Special inspections in 
accordance with Sections 1705.7 and 1705.8 shall be 
provided for driven and cast-in-place deep foundation 
elements, respectively. Special inspections in accordance 
with Section 1705.9 shall be provided for helical piles. 
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SECTION 1811 
RADON CONTROL METHODS—PUBLIC BUILDINGS 


1811.1 Scope. The provisions of this section apply to new 
public buildings constructed in Baker, Clackamas, Hood 
River, Multnomah, Polk, Washington and Yamhill Counties, 
for which initial building permits are issued on or after April 
1, 2013. 


Exception: Public buildings of Group R-2 or R-3 occu- 
pancy classifications shall comply with Section 1812. 


Public buildings shall, at a minimum, be provided with a 
passive soil depressurization (PSD) radon gas mitigation sys- 
tem in accordance with this section. PSD slab-on-grade con- 
struction shall comply with Section 1811.2. Active soil 
depressurization systems (ASD) shall comply with Sections 
1811.2 and Section 1811.3. Public buildings using crawl 
space construction shall comply with the crawl space provi- 
sions of Section 1812 except that radon vent pipes shall be 
not less than 6 inches (152 mm) in diameter. 


Exceptions: Public buildings described in Items 1 through 
6 are exempt from compliance with this section. Elevated 
buildings that comply with all provisions of Item 7 are 
exempt from compliance with other portions of this 
section. 


1. Temporary structures. 


2. Freestanding greenhouses used exclusively for the 
cultivation of live plants. 


3. Open-air viewing stands, grandstands and bleachers. 


4. Farm structures used only for storage or to shelter 
animals. 


5. Buildings with Groups S, H, and U occupancies, and 
special industrial occupancies in accordance with 
Section 503.1.1. 


6. Buildings equipped with a mechanical ventilation 
system providing a minimum outside air rate of 20 
percent and a ventilation rate of one of the follow- 
ing: 

6.1. 6 air changes per hour. 
6.2. 1 cfm per square foot of floor area. 


7. Elevated buildings that satisfy all of the following 
conditions: 


7.1. The structure shall be separated from the 
ground by a vertical separation, measured 
between the final grade and the lower sur- 
face of the floor, of at least 18 inches (457 
mm). 


7.2. All pilings, posts, piers or other supports 
shall be solid, or if hollow, shall be capped 
by a solid masonry unit or sealed at the sur- 
face of the soil with a construction comply- 
ing with all applicable portions of Section 
1811.2.4. 


7.3. Enclosures of any kind, including but not 
limited to chases, storage rooms, elevator 
shafts and stairwells, which connect between 
the soil and the structure, shall comply with 
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all applicable provisions of Section 1811.2 
and shall have a soil contact area of less than 
5 percent of the projected building floor 
area. 


7.4. The perimeter of the structure, from the 
ground plane to the lower surface of the low- 
est floor shall be completely open for venti- 
lation. 


1811.2 Slab-on-grade. The design and installation of slab- 
on-grade PSD systems shall incorporate the five requirements 
as listed here. The design and construction requirements for 
each are detailed in the respective sections that follow. 


1. Subfloor preparation: Place a layer of gas-permeable 
material under all concrete slabs. 


2. Soil-gas-retarder membrane: The membrane shall be 
placed to minimize seams and to cover all of the soil 
below the building floor. Seal major radon entry routes, 
including slab and foundation joints/cracks, as well as 
utility and pipe penetrations. 

3. Concrete placement: Follow specifications to limit the 
uncontrolled cracking of floor slabs, including mix 
design, placing practices and curing practices. 


4, Subslab barriers: Eliminate barriers to subslab airflow 
such as subslab walls or provide subslab soil exhaust 
systems for each area. 


5. Subslab soil exhaust system ducts (vent pipes): Install a 
6-inch (152 mm) diameter or equivalent subslab soil 
exhaust system duct from the radon suction pit to the 
outdoors. 


1811.2.1 Subfloor preparation. To ensure the proper 
extension of the pressure field under the entire building, a 
layer of gas-permeable material shall be placed under all 
concrete slabs. The gas-permeable layer shall consist of 
one of the following: 


1. A layer of aggregate complying with this section. 


2. A uniform layer of sand (native or fill) a minimum 
of 4 inches (102 mm) thick, overlain by a layer or 
strips of geotextile drainage matting designed to 
allow the lateral flow of soil gases. 


3. Other materials, systems or floor designs with 
demonstrated capability to permit depressurization 
across the entire subfloor area. 


1811.2.1.1 Aggregate. A 4-inch to 6-inch (102 mm to 
152 mm) layer of clean, coarse aggregate without fines 
shall be placed beneath the slab. Where approved, pres- 
sure field extension may be accomplished through the 
use of mats or a gas conveyance piping system in 
accordance with Section 1811.3.4. 


1811.2.1.1.1 Aggregate specifications. Crushed 
aggregate shall meet Size #5 specifications as 
defined in ASTM C33, Standard Specification for 
Concrete Aggregates. Such aggregate shall be in the 
range of '/, to 1-іпећ (13 mm to 25 mm) diameter 
with less than 10 percent passing through а '/,-inch 
(13 mm) sieve and has a free void space of approxi- 
mately 50 percent. 
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1811.2.1.1.2 Aggregate placement. Place a mini- 
mum of 4 to 6 inches (102 mm to 152 mm) of 
aggregate evenly under the entire slab. If the aggre- 
gate is placed on top of a material with excessive 
fines and compaction of the aggregate is required for 
structural or other code considerations, a geotextile 
fabric or an additional reinforced vapor retarder is 
permitted to be placed beneath the aggregate. Where 
gas conveyance piping systems are installed, aggre- 
gate must extend a minimum of 2 inches (51 mm) 
over the top of the piping. 


1811.2.2 Soil-gas-retarder membrane. А soil-gas- 
retarder membrane shall be placed over the aggregate or 
other permeable material prior to placement of the slab in 
accordance with Section 1811.2. 


1811.2.2.1 Materials. Acceptable soil-gas-retarder 
membranes shall consist of a single layer of polyeth- 
ylene, not less than 0.010 inch (10 mils) thick with a 
maximum perm rating of 0.3. Polyvinyl chloride 
(PVC); ethylene propylene diene monomer (EPDM); 
neoprene; or other nondeteriorating, nonporous mate- 
rial may be used in lieu of polyethylene, provided that 
the installed thickness of the alternate material has 
greater or equal tensile strength, resistance to water- 
vapor transmission, resistance to puncture, and resis- 
tance to deterioration determined in accordance with 
ASTM E154 and ASTM E1745. The membrane shall 
be placed to minimize seams and to cover all of the soil 
below the building floor. 


1811.2.2.2 Tape. Tape used to install the soil-gas 
retarder shall have a minimum width of 2 inches (25 
mm) and shall be pressure-sensitive vinyl or other 
nondeteriorating pressure-sensitive tape compatible 
with the surfaces being joined. Paper tape and/or cloth 
tape shall not be used for these purposes. 


1811.2.2.3 Mastic. Mastic used to install the soil-gas 
retarder shall be compatible with the surfaces being 
joined and shall be installed in accordance with the 
manufacturer's recommendations for the materials, 
surface conditions and temperatures involved. Mastic 
may be used to join sections of membrane to one 
another or to elements of the building foundation, or to 
seal penetrations in the membrane. 


1811.2.2.4 Installation. The soil-gas retarder shall be 
placed under the entire soil-contact area of the floor in a 
manner that minimizes the required number of joints 
and seams. Care shall be taken to prevent damage to the 
membrane during the construction process. 


Note: In buildings incorporating the subslab portions of an active 
soil-depressurization system, the soil-gas retarder serves an 


important second purpose: to prevent mastic, cement or other 
materials from blocking the pressure distribution manifolds or 


pits. 
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1811.2.2.5 Seams. Seams between portions of the soil- 
gas retarder shall maintain a minimum of 12 inches 
(305 mm) of lap when concrete is placed. This may be 


accomplished by securing the lapped edges of the 
membrane with tape or mastic or using larger unse- 
cured overlaps prior to placing concrete. 


1811.2.2.6 Slab edges and joints. The soil-gas retarder 
shall fully cover the soil beneath the building floor. 
Where the slab edge is cast against a foundation wall or 
grade beam, the soil-gas retarder shall contact the foun- 
dation element and shall not extend vertically into the 
slab more than one-half the slab thickness. 


1811.2.2.7 Penetrations. At all points where pipes, 
conduits, reinforcing bars or other objects pass through 
the soil-gas-retarder membrane, the membrane shall be 
fitted to within '/, inch (13 mm) of the penetration and 
sealed with tape or mastic to the penetration. 


Where penetrations occur within 24 inches (610 
mm) of a soil-depressurization-system mat or pit, the 
gap between the penetrating object and the soil-gas 
retarder shall be taped closed. Where necessary to meet 
this requirement, a second layer of the membrane, cut 
so as to provide a minimum 12-inch (305 mm) lap on 
all sides, shall be placed over the object and shall be 
sealed to the soil-gas retarder with a continuous band of 
tape. 


1811.2.2.8 Punctures, cuts and tears. All damaged 
portions of the soil-gas-retarder membrane shall be 
sealed with tape or with a patch made from the same or 
compatible material, cut so as to provide a minimum 
12-inch (305 mm) lap from any opening and taped 
continuously about its perimeter. 


1811.2.2.9 Mastics. Mastic may be used to join 
sections of soil-gas retarder to one another or to 
elements of the building foundation, or to seal penetra- 
tions in the soil-gas retarder, provided that mastic is 
kept at least 24 inches (610 mm) from any portion of a 
soil-depressurization-system mat or pit. Only tape may 
be used to seal the soil-gas-retarder membrane within 
24 inches (610 mm) of a soil-depressurization-system 
mat or pit. 


1811.2.2.10 Repairs. Where portions of an existing 
slab have been removed, a soil-gas-retarder membrane 
shall be carefully fitted to the opening and all openings 
between the membrane and the soil closed with tape or 
mastic prior to replacement of the slab. Special care 
must be exercised to ensure that mastic does not enter 
any portion of a soil-depressurization system located 
beneath the slab. 


1811.2.3 Concrete slabs—General. Concrete slabs shall 
be constructed in accordance with the provisions of Chap- 
ter 19. 


1811.2.3.1 Compressive strength. Design strength for 
all concrete mixes used in the construction of slab-on- 
grade floors shall be a minimum of 3,000 psi at 28 days 
and shall be designed, delivered and placed in accor- 
dance with ASTM C94. 


1811.2.3.2 Sealing of construction joints, penetra- 
tions, cracks, and other connections. Sealing of 
construction joints, penetrations, cracks, and other 
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connections shall be in accordance with Sections 
- 1811.2.3.2.1 through 1811.2.3.2.4. 


1811.2.3.2.1 Sealants. Sealants shall be selected and 
installed in compliance with ASTM C920, Standard 
Specification for Elastomeric Joint Sealant, and 
ASTM C1193, Standard Guide for Use of Joint 
Sealants. 


1. Sealant materials shall be compatible with the 
materials they join, including curing com- 
pounds and admixtures, and with materials 
that will be applied over them, including floor 
finishing materials. 


2. Field-molded sealants shall be installed in 
sealant reservoirs proportioned, cleaned of lai- 
tance and prepared in accordance with the 
manufacturer's recommendations. 


Note: For elastomeric sealants, this generally requires the 
installation of a bond breaker. 


3. Where the installed sealant is not protected by 
a finished floor or other protective surface, it 
shall be suitable to withstand the traffic to 
which it will be exposed. 


4. Waterstops shall be preformed using polyvi- 
nyl chloride or other noncorrosive material. 


- 1811.2.3.2.2 Joints. All joints between sections of 
concrete floor slabs, between the floor slab and a wall 
or other vertical surface, or between a section of floor 
and another object that passes through the slab shall 
be sealed to prevent soil gas entry in accordance with 
the provisions of this section. Joint design depends 
on the amount and type of movement that the joint 
must withstand. No portion of any joint shall be 
covered or rendered inaccessible unless the seal has 
first been inspected and approved. All such joints 
shall be sealed prior to the issuance of a certificate of 
occupancy. 


1. Butt joints. All nonbonded butt joints shall be 
sealed to prevent radon entry using an elasto- 
meric sealant or a waterstop as specified in 
Section 1811.2.3.2.1. The sealant reservoir 
shall be sufficiently large to prevent failure of 
the sealant or waterstop, but in no case shall 
the sealant reservoir be less than '/, inch by М 
inch (6.4 mm by 6.4 mm) in cross-section. 


2. Lap joints. All nonbonded lap joints shall be 
sealed with either a field-molded or preformed 
elastomeric sealant or with a flexible waterstop 
as specified in Section 1811.2.3.2.1. The lap 
joint shall be sufficiently large to prevent failure 
of the sealant or waterstop, but in no case shall 

| the sealant reservoir be less than '/, inch by '/, 


inch (12.7 mm by 12.7 mm) in cross-section. 


3. Isolation joints. All nonbonded isolation joints 
shall be sealed with either a field-molded or 
preformed elastomeric sealant or with a flexi- 
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ble  waterstop as specified in Section 
1811.2.3.2.1. Isolation joints shall be suffi- 
ciently large to prevent failure of the sealant or 
waterstop, but in no case shall the sealant res- 
ervoir be less than '/, inch by У, inch (12.7 
mm by 12.7 mm) in cross-section. 


4. Control or contraction joints. Control or con- 
traction joints may be used to limit cracking of 
floor slabs. In locations where, continued 
movement of the slab portions can be reason- 
ably expected, flexible sealants must be 
installed in reservoirs complying with the 
requirements of Item 1 on butt joints, or a flex- 
ible waterstop must be used. 


5. Construction joints. All bonded construction 
joints shall be sealed to prevent radon entry 
using either a rigid or an elastomeric sealant, 
or a waterstop as previously specified. Where 
movement of the joint is not prevented by con- 
tinuous reinforcing and tie bars, flexible seal- 
ants must be installed in reservoirs complying 
with the requirements of Item 2 on lap joints, 
or a flexible waterstop must be used. 


1811.2.3.2.3 Cracks. All cracks in concrete slabs 
that are supported on soil or span over exposed soil 
and are used as floors for conditioned spaces or 
enclosed spaces adjacent to or connected to condi- 
tioned spaces shall be sealed against radon entry in 
accordance with the provisions of this section and 
Section 1811.2.3.2.1. 


Note: Sealing should occur as late in the construction process as 
possible. 


1. Cracks greater than '/, inch (6.4 mm) wide, all 
cracks that exhibit vertical displacement, all 
cracks that connect weakened zones in the slab 
such as vertical penetrations or reentrant cor- 
ners, and all cracks that cross changes in mate- 
rials or planes in the structure shall be sealed 
with a flexible field-molded elastomeric sealant 
installed іп accordance with Section 
1811.2.3.2.2, Item 3, on isolation joints. 


2. Cracks greater than '/,, inch (1.6 mm) in width 
that do not meet any of the conditions 
described in Item 1 shall be enlarged to con- 
tain a sealant reservoir not less than '/, inch by 
|, inch (6.4 mm by 6.4 mm) in cross-section 
along the entire length of the crack and shall 
be sealed with a flexible, field-molded elasto- 
meric sealant installed in accordance with 
Section 1811.2.3.2.2, Item 1, on butt joints. 


3. Cracks less than '/,, inch (1.6 mm) in width 
that do not meet any of the conditions 
described in Item 1 may be left unsealed. 


1811.2.3.2.4 Stakes, pipe penetrations and other 
objects. All objects that pass through the slab shall 
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be sealed gastight. A sealant reservoir, appropriately 
dimensioned to accommodate any differential move- 
ment between the object and the concrete, shall be 
formed continuously around the object, and the joint 
shall be sealed with a field-molded elastomeric seal- 
ant as prescribed for Section 1811.2.3.2.1, Item 3, on 
isolation joints and in accordance with the provisions 
of Section 1811.2.3.2.1. Where pipes or other pene- 
trations are separated from the concrete by flexible 
sleeves, the sleeve shall be removed to provide bond- 
ing of the sealant to the object. Where stakes are used 
to support plumbing, electrical conduits or other 
objects that will penetrate the slab, the stakes shall be 
solid, nonporous and resistant to decay, corrosion 
and rust. Special care must be taken to avoid honey- 
combing between multiple or ganged penetrations. 


1. Large utility service openings through the slab 
shall be sealed gastight. For slab-on-grade 
construction, this can be accomplished by 
fully covering the exposed soil with a vapor- 
retarder membrane, covered to a depth of not 
less than | inch (25 mm) with an elastomeric 
sealant. Alternatively, the opening may be 
closed with an expansive concrete or hydrau- 
lic cement to within '/, inch (12.7 mm) of the 
top of the slab, and the remaining '/, inch 
(12.7 mm) filled with an elastomeric sealant. 
Where the opening connects to a crawl space, 
the opening shall be closed with sheet metal or 
other rigid impermeable materials and sealed 
with an elastomeric sealant compatible with 
materials and conditions. 


2. Openings made through existing slabs must be 
sealed to meet the appropriate provisions of 
this section. If the opening is partially repaired 
with concrete, any resulting crack shall be 
sealed in accordance with the Section 
1811.2.3.2.3. 


3. Any sump located in a habitable portion of a 
building and connecting to the soil, either 
directly or through drainage piping, shall be 
lined with a gasketed lid. The lid shall be 
attached so as to provide a gastight seal between 
the sump and the access space above. Where 
interior footing drainage systems extend out 
beneath the footing, the drain must be sealed air- 
tight where it passes beneath the footing. 


1811.2.4 Walls in contact with soil gas. Walls separating 
below-grade conditioned space from the surrounding earth 
or from a crawl space or other enclosed space with an 
exposed earth floor shall be isolated from the soil as 
required by this section. Foundation walls consisting of 
cavity walls or constructed of hollow masonry products, or 
of any material in such a way as to create an airspace 
within the wall, shall be capped at the floor level of the 
first finished floor they intersect. The cap shall be either at 
least 8 inches (203 mm) of solid concrete or concrete- 
filled block, or a cap that provides airflow resistance at 
least equal to the adjacent floor. No crack, honeycomb, 
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duct joint, pipe, conduit chase or other opening in the wall 
shall be allowed to connect soil gas to a conditioned space 
or to an enclosed space adjacent to or connected to a 
conditioned space. 


1811.2.4.1 Materials. Walls governed by the provi- 
sions of this section shall be constructed of reinforced 
concrete or solid reinforced masonry construction. 


1811.2.4.2 Waterproofing. Walls governed by the 
provisions of this section shall be constructed with a 
continuous waterproofing membrane applied in accor- 
dance with Section 1805.3.2. 


1811.2.4.2.1 Utility penetrations. All below-grade 
utility penetrations through walls in partial or full 
contact with the soil shall be closed and sealed with 
an approved sealant material (see Section 
1811.2.3.2.1). This seal shall be made on both faces 
of the wall. Where conduits or ducts do not provide a 
continuous and gastight separation from the soil, the 
end of the conduit or duct must be sealed in accor- 
dance with the provisions of Section 1811.2.3.2.1 to 
prevent soil gas entry. 


1811.2.4.3 Doors and service openings. Doors, 
hatches or removable closures of any kind that can 
create an opening between the interior and a crawl 
space shall be gasketed and installed with a latch or 
other permanent fastening device. 


1811.2.5 Subslab soil exhaust system ducts (SSESD). 
SSESDs shall be provided in accordance with this section 
and shall run continuous from below the slab to the termi- 
nation point described in Section 1811.2.5.5. Each SSESD 
shall consist of one 6-inch (152 mm) diameter solid pipe. 


Exception: For other than active soil-depressurization 
systems, multiple pipes providing the same cross- 
sectional area may be used. 


All annular spaces between the SSESD and the floor 
slab shall be sealed airtight. In addition, all SSESD joints 
shall be sealed airtight. Penetrations of SSESDs through 
fire-resistive construction shall comply with the applicable 
sections of Chapter 7 of this code. SSESDs shall be 
located within the building’s insulated envelope and may 
be combined above the slab, where the cross-sectional 
area of all combined SSESDs is maintained to the required 
termination point. 


1811.2.5.1 Location. One SSESD shall be installed for 
every 2,000 square feet (186 m°), or portion thereof, of 
building subslab area served. Where subslab areas are 
isolated by subslab walls, each subslab area shall be 
provided with separate SSESDs. 


1811.2.5.2 Materials. SSESD material shall be air duct 
material listed and labeled to the requirements of UL 
181 for Class 0 air ducts or piping materials that 
comply with the P/umbing Code as building sanitary 
drainage and vent pipe. 


1811.2.5.3 Grade. SSESDs shall not be trapped and 
shall have a slope of not less than one-eighth unit verti- 
cal in 12 units horizontal (1-percent slope). 


2022 OREGON STRUCTURAL SPECIALTY CODE 


A 


1811.2.5.4 Subslab aperture. SSESDs shall be embed- 
ded vertically into the subslab aggregate or other 
permeable material before the slab is cast. A “Т” fitting 
or equivalent method shall be used to ensure that the 
SSESD opening remains within the subslab permeable 
material. Alternatively, the SSESD shall be inserted 
directly into an interior perimeter drain tile loop or 
through a sealed sump cover where the sump is 
exposed to the subslab aggregate or connected to it 
through a drainage system. 


1811.2.5.5 Termination. SSESDs shall extend through 
the roof and terminate at least 12 inches (305 mm) 
above the roof and at least 10 feet (3048 mm) from any 
operable openings or air intake. 


1811.2.5.6 Identification. All exposed and visible inte- 
rior SSESDs shall be permanently identified with at 
least one label on each floor and in accessible attics. 
The label shall be a tag, stencil or other approved mark- 
ing that states: “Radon Reduction System.” 


1811.2.5.7 Combination foundations. Combination 
basement/crawl space or slab-on-grade/crawl space 
foundations shall have separate SSESDs installed in 
each type of foundation area. Each SSESD shall termi- 
nate above the roof or shall be connected to a single 
SSESD that terminates above the roof. 


1811.3 Active soil depressurization (ASD). ASD systems 
shall comply with Section 1811.2, as modified by this section. 


1811.3.1 Design. ASD systems shall comply with this 
section or may be designed by a registered design profes- 
sional in accordance with accepted engineering practices 
for the mitigation of radon. 


1811.3.2 ASD SSESD location. One SSESD shall be 
installed for every 4,000 square feet (372 m°), or portion 
thereof, of building subslab area served by an ASD 
system. Subslab areas isolated by subslab wall footings 
shall be provided with separate SSESDs in the number as 
required in this section. 


Exception: One SSESD shall be installed for every 
15,000 square feet (1393 m?), or portion thereof, of 
building subslab area served by an ASD system utiliz- 
ing a gas conveyance piping system complying with 
Section 1811.3.4, Subslab areas isolated by subslab 
wall footings shall be provided with separate SSESDs. 


1811.3.3 SSESD blower sizing. Each SSESD shall be 
equipped with a blower having a minimum capacity as 
follows: 
1. 200 cubic feet per minute (CFM) for SSESDs con- 
nected to a gas conveyance piping system comply- 
ing with Section 1811.3.4. 


2. 100 CFM for all other ASD systems. 
1811.3.3.1 Alarms. ASD SSESD blowers shall be 


equipped with an audible alarm located in a normally 
occupied location to indicate fan malfunction. 


1811.3.4 Gas conveyance piping systems (GCPS). Gas 
conveyance piping systems (GCPS) shall incorporate a 
perforated pipe system connected to a centralized plenum 
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box. One length of perforated pipe shall be provided for 
each 50 linear feet (15 240 mm), or portion thereof, of the 
area to be served, measured in any right angle to the perime- 
ter. Pipe lengths shall terminate not farther than 5 feet (1524 
mm) from an exterior wall footing or interior wall cutoff 
footing (see Figure 1811.3.4). The pipe shall be embedded 
in the middle of a gravel trench that is not less than 12 
inches wide by 8 inches deep (305 mm by 203 mm), with 
the perforation holes oriented to allow for both the free 
conveyance of gas into the pipe and the drainage of any 
condensation that may collect. The piping shall be a stan- 
dard 3-inch (76 mm) diameter perforated pipe as used for 
typical subterranean drain systems. The piping system shall 
be installed such that it will intersect at a centralized plenum 
box that is not less than 24 square inches (15 484 mm’) by 8 
inches deep (203 mm) that will allow the free flow of soil 
gas into an SSESD complying with Section 1811.2.5. 


Where the exception for the installation of one SSESD 
for every 15,000 square feet (1393 m?) is used, the 24 
square inches (15 484 mm?) by 8 inches deep (203 mm) 
plenum box shall be eliminated. In lieu of the plenum box, 
all piping at intersections and at the transition to the 
SSESD shall be positively connected such that no air leak- 
age occurs at the pipe joints. 


SECTION 1812 
RADON CONTROL METHODS— 
GROUP R-2 AND R-3 OCCUPANCIES 


1812.1 Scope. The provisions of this section apply to new 
Group R-2 and R-3 occupancies constructed in Baker, Clack- 
amas, Hood River, Multnomah, Polk, Washington and 
Yamhill Counties for which initial building permits are 
issued on or after April 1, 2011. 


1812.2 General. The following construction techniques are 
intended to resist radon entry and prepare the building for 
post-construction radon mitigation. See Figures 1812.2(1), 
812.2(2) and 1812.2(3). 


1812.2.1 Subfloor preparation. A layer of gas-permeable 
material shall be placed under all concrete slabs and other 
floor systems that directly contact the ground and are 
within the walls of the living spaces of the building to 
facilitate future installation of a subslab depressurization 
system, if needed. The gas-permeable layer shall consist of 
one of the following: 


1. A uniform layer of clean aggregate not less than 4 
inches (102 mm) thick. The aggregate shall consist 
of material that will pass through a 2-inch (51 mm) 
sieve and be retained by a '/,-inch (6.4 mm) sieve. 


2. A uniform layer of sand (native or fill) not less than 
4 inches (102 mm) thick, overlaid by a layer or strips 
of geotextile drainage matting designed to allow the 
lateral flow of soil gases. 


3. Other materials, systems or floor designs with 
demonstrated capability to permit depressurization 
across the entire subfloor area. 


1812.2.2 Soil-gas retarder. A minimum 6-mil (0.15 mm) 
[or 3-mil (0.075 mm) cross-laminated] polyethylene or 
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FOUNDATION PERIMETER 


5 FOOT MIN. TERMINATION 
GAS CONVEYANCE PIPING 


PLENUM BOX RADON VENT STACK 


THROUGH ROOF 


FIGURE 1811.3.4 
GAS CONVEYANCE PIPING 


equivalent flexible sheeting material shall be placed on top 
of the gas-permeable layer prior to casting the slab or plac- 
ing the floor assembly to serve as a soil-gas retarder by 
bridging any cracks that develop in the slab or floor 
assembly and to prevent concrete from entering the void 
spaces in the aggregate base material. The sheeting shall 
cover the entire floor area with separate sections of sheet- 
ing lapped at least 12 inches (305 mm). The sheeting shall 
fit closely around any pipe, wire or other penetrations of 
the material. All punctures or tears in the material shall be 
sealed or covered with additional sheeting. 


1812.2.3 Entry routes. Potential radon entry routes shall 
be closed in accordance with Sections 1812.2.3.1 through 
1812.2.3.10. 


1812.2.3.1 Floor openings. Annular spaces around 
bathtubs, showers, water closets, pipes, wires or other 
objects that penetrate concrete slabs or other floor 
assemblies shall be filled with a polyurethane caulk or 
equivalent sealant applied in accordance with the 
manufacturer’s recommendations. 


1812.2.3.2 Concrete joints. All control joints, isolation 
joints, construction joints and any other joints in 
concrete slabs or between slabs and foundation walls 
shall be sealed with a caulk or sealant. Gaps and joints 
shall be cleared of loose material and filled with poly- 
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urethane caulk or other elastomeric sealant applied in 
accordance with the manufacturer’s recommendations. 


1812.2.3.3 Condensate drains. Condensate drains 
shall be trapped or routed through nonperforated pipe 
to daylight. 


1812.2.3.4 Sumps. Sump pits open to soil or serving as 
the termination point for subslab or exterior drain tile 
loops shall be covered with a gasketed or otherwise 
sealed lid. Sumps used as the suction point in a subslab 
depressurization system shall have a lid designed to 
accommodate the vent pipe. Sumps used as a floor 
drain shall have a lid equipped with a trapped inlet. 


1812.2.3.5 Foundation walls. Hollow block masonry 
foundation walls shall be constructed with either a 
continuous course of solid masonry, one course of 
masonry grouted solid, or a solid concrete beam at or 
above finished ground surface to prevent passage of air 
from the interior of the wall into the living space. 
Where a brick veneer or other masonry ledge is 
installed, the course immediately below that ledge shall 
be sealed. Joints, cracks or other openings around all 
penetrations of both exterior and interior surfaces of 
masonry block or wood foundation walls below the 
ground surface shall be filled with polyurethane caulk 
or equivalent sealant. Penetrations of concrete walls 
shall be filled. 
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1812.2.3.6 Dampproofing. The exterior surfaces of 
portions of concrete and masonry block walls below the 
ground surface shall be dampproofed in accordance 
with Section 1805.2. 


1812.2.3.7 Air-handling units. Air-handling units in 
crawl spaces shall be sealed to prevent air from being 
drawn into the unit. 


Exception: Units with gasketed seams or units that 
are otherwise sealed by the manufacturer to prevent 
leakage. 


1812.2.3.8 Ducts. Ductwork passing through or 
beneath a slab shall be of seamless material unless the 
air-handling system is designed to maintain continuous 
positive pressure within such ducting. Joints in such 
ductwork shall be sealed to prevent air leakage. 


Ductwork located in crawl spaces shall have all 
seams and joints sealed by closure systems in accor- 
dance with Section 603.9 of the Mechanical Code. 
Where fan systems circulate air to living spaces, all 
ductwork located in the crawl space shall be positive- 
pressure ductwork. 


1812.2.3.9 Crawl space floors. Openings around all 
penetrations through floors above crawl spaces shall be 
caulked or otherwise filled to prevent air leakage. 


1812.2.3.10 Crawl space access. Access doors and 
other openings or penetrations between basements and 
adjoining crawl spaces shall be closed, gasketed or 
otherwise filled to prevent air leakage. 


1812.2.4 Crawl space mitigation system. In buildings 
with crawl space foundations, a system complying with 
Section 1812.2.4.1 shall be installed during construction. 


Exception: Buildings in which an approved mechani- 
cal crawl space ventilation system or other equivalent 
system is installed. 


1812.2.4.1 Passive submembrane depressurization 
system. 


1812.2.4.1.1 Ventilation. Crawl spaces shall be 
provided with vents to the exterior of the building. 
The minimum net area of ventilation openings shall 
be not less than | square foot for each 150 square feet 
(0.67m? for each 100 m?) of crawl space area. Venti- 
lation openings shall otherwise comply with Section 
1202.4. 


1812.2.4.1.2 Soil-gas retarder. The soil in crawl 
spaces shall be covered with a continuous soil-gas 
retarder in conformance with Section 1812.2.2. The 
soil-gas retarder shall extend to all foundation walls 
enclosing the crawl space area. 


1812.2.4.1.3 Vent pipe. A vent pipe complying with 
the requirements of Section 1812.2.6 for subslab soil 
exhaust system ducts. 


1812.2.5 Passive subslab depressurization system 
(basement or slab-on-grade). In basement or slab-on- 
grade buildings, subslab soil exhaust system ducts 
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complying with Section 1812.2.6 shall be installed during 
construction. 


1812.2.6 Subslab soil exhaust system ducts (SSESD). 
SSESDs shall be provided in accordance with this section 
and shall run continuous from below the soil-gas retarder 
to the termination point described in Section 1812.2.6.5. 
SSESDs shall consist of one 3- or 4-inch diameter solid 
pipe or multiple pipes providing the same cross-sectional 
area. All annular spaces between the SSESD and floor 
slabs or soil-gas retarders shall be sealed airtight. In addi- 
tion, all SSESD joints shall be sealed airtight. Penetrations 
of SSESDs through fire-resistive construction shall 
comply with the applicable sections of Chapter 7 of this 
code. SSESDs shall be located within the building's insu- 
lated envelope and may be combined above the slab where 
the cross-sectional area of all combined SSESDs is main- 
tained to the required termination point. 


1812.2.6.1 Location. One SSESD shall be installed for 
every 2,000 square feet (186 m?), or portion thereof, of 
building subslab or crawl space area served. Where 
subslab areas are isolated by subslab walls, each 
subslab area shall be provided with separate SSESDs. 
SSESDs shall connect to a single duct that terminates 
above the roof or each individual SSESD shall termi- 
nate separately above the roof. 


1812.2.6.2 Materials. SSESD material shall be air duct 
material /isted and labeled to the requirements of UL 
181 for Class 0 air ducts, or piping materials that 
comply with the P/umbing Code as building sanitary 
drainage and vent pipe. 


1812.2.6.3 Grade. SSESDs shall not be trapped and 
shall have a slope of not less than one-eighth unit verti- 
cal in 12 units horizontal (1-percent slope). 


1812.2.6.4 Subslab aperture. SSESDs shall be embed- 
ded vertically into the subslab aggregate or other 
permeable material prior to casting a slab. A “Т” fitting 
or equivalent method shall be used to ensure that the 
SSESD opening remains within the gas permeable 
material. Alternatively, the SSESD shall be inserted 
directly into an interior perimeter drain tile loop or 
through a sealed sump cover where the sump is 
exposed to the subslab aggregate or connected to it 
through a drainage system. 


1812.2.6.5 Termination. SSESDs shall be extended up 
through the building floors, and terminate not less than 
12 inches (305 mm) above the surface of the roof in a 
location not less than 10 feet (3048 mm) away from any 
window or other opening into the conditioned spaces of 
the building that is less than 2 feet (610 mm) below the 
exhaust point, and 10 feet (3048 mm) from any window 
or other opening in adjoining or adjacent buildings. 


1812.2.6.6 Identification. All exposed and visible inte- 
rior SSESDs shall be permanently identified with at 
least one label on each floor and in accessible attics. 
The label shall be by means of a tag, stencil or other 
approved marking that states: “Radon Reduction 
System." 
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1812.2.6.7 SSESD accessibility. SSESDs shall be 
accessible for future fan installation through an attic or 
other area outside the habitable space. 


Exception: The SSESD need not be accessible in an 
attic space where an approved rooftop electrical 
supply is provided for future use. 


1812.2.6.8 Combination foundations. Combination 
basement/crawl space or slab-on-grade/crawl space 
foundations shall have separate radon vent pipes 
installed in each type of foundation area. Each radon 
vent pipe shall terminate above the roof or shall be 
connected to a single vent that terminates above the 
roof. 


1812.2.7 Building depressurization. Joints in air ducts 
and plenums in unconditioned spaces shall meet the 
requirements of Section 603 of the Mechanical Code. 
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Thermal envelope air infiltration requirements shall 
comply with the Energy Code. Fireblocking shall meet the 
requirements contained in Section 718.2. 


1812.2.8 Power source. To provide for future installation 
of an active submembrane or subslab depressurization 
system, an electrical circuit terminated in an approved box 
shall be installed during construction in the attic or other 
anticipated location of vent pipe fans. An electrical supply 
shall also be accessible in anticipated locations of system 
failure alarms. 
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FIGURE 1812.2(1) 


RADON-RESISTANT CONSTRUCTION FOR BASEMENT FOUNDATIONS 
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Italics are used for text within Sections 1903 through 1905 of this code to indicate provisions that differ from ACI 318. 


SECTION 1901 
GENERAL 


1901.1 Scope. The provisions of this chapter shall govern the 
materials, quality control, design and construction of concrete 
used in structures, 


1901.2 Plain and reinforced concrete. Structural concrete 
shall be designed and constructed in accordance with the 
requirements of this chapter and ACI 318 as amended in 
Section 1905 of this code. Except for the provisions of 
Sections 1904 and 1907, the design and construction of slabs 
on grade shall not be governed by this chapter unless they 
transmit vertical /oads or lateral forces from other parts of the 
structure to the soil. 


1901.3 Anchoring to concrete. Anchoring to concrete shall 
be in accordance with ACI 318 as amended in Section 1905, 
and applies to cast-in (headed bolts, headed studs and hooked 
J- or L-bolts), post-installed expansion (torque-controlled and 
displacement-controlled), undercut, screw, and adhesive 
anchors. 


1901.4 Composite structural steel and concrete struc- 
tures. Systems of structural steel acting compositely with 
reinforced concrete shall be designed in accordance with 
Section 2206 of this code. 


1901.5 Construction documents. The construction docu- 
ments for structural concrete construction shall include: 


1. The specified compressive strength of concrete at the 
stated ages or stages of construction for which each 
concrete element is designed. 


2. The specified strength or grade of reinforcement. 


3. The size and location of structural elements, rein- 
forcement and anchors. 


4. Provision for dimensional changes resulting from 
creep, shrinkage and temperature. 


5. The magnitude and location of prestressing forces. 


6. Anchorage length of reinforcement and location and 
length of lap splices. 


7. Type and location of mechanical and welded splices 
of reinforcement. 


8. Details and location of contraction or isolation joints 
specified for plain concrete. 


9. Minimum concrete compressive strength at time of 
posttensioning. 


10. Stressing sequence for posttensioning tendons. 


11. For structures assigned to Seismic Design Category 
D, E or F, a statement if slab on grade is designed as a 
structural diaphragm. 
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1901.6 Special inspections and tests. Special inspections 
and tests of concrete elements of buildings and structures and 
concreting operations shall be as required by Chapter 17. 


1901.7 Tolerances for structural concrete. Where not indi- 
cated in construction documents, structural tolerances for 
concrete structural elements shall be in accordance with this 
section, 


1901.7.1 Cast-in-place concrete tolerances. Structural 
tolerances for cast-in-place concrete structural elements 
shall be in accordance with ACI 117. 


Exceptions: 


1. Group R-3 detached one- or two-family dwell- 
ings are not required to comply with this section. 


2. Shotcrete is not required to comply with this sec- 
tion. 


1901.7.2 Precast concrete tolerances. Structural toler- 
ances for precast concrete structural elements shall be in 
accordance with ACI ITG-7. 


Exception: Group R-3 detached one- or two-family 
dwellings are not required to comply with this section. 


SECTION 1902 
COORDINATION OF TERMINOLOGY 


1902.1 General. Coordination of terminology used in ACI 
318 and ASCE 7 shall be in accordance with Sections 
1902.1.1 and 1902.1.2. 


1902.1.1 Design displacement. Design displacement at 
each level shall be the total lateral deflection at the level 
calculated for the design earthquake using the procedures 
defined in Section 12.8.6 of ASCE 7. 


1902.1.2 Special structural wall. Special structural walls 
made of cast-in-place or precast concrete shall comply 
with the requirements of Sections 18.2.4 through 18.2.8, 
18.10 and 18.11 of ACI 318, as applicable, in addition to 
the requirements for ordinary reinforced concrete struc- 
tural walls or ordinary precast structural walls, as 
applicable. Where ASCE 7 refers to a "special reinforced 
concrete shear wall," it shall be deemed to mean a "special 
structural wall." 


SECTION 1903 
SPECIFICATIONS FOR TESTS AND MATERIALS 


1903.1 General. Materials used to produce concrete, 
concrete itself and testing thereof shall comply with the appli- 
cable standards listed in ACI 318. 


1903.2 Special inspections. Where required, special inspec- 
tions and tests shall be in accordance with Chapter 17. 
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1903.3 Glass fiber-reinforced concrete. Glass fiber-rein- 
forced concrete (GFRC) and the materials used in such 
concrete shall be in accordance with the PCI MNL 128 
standard. 


1903.4 Flat wall insulating concrete form (ICF) systems. 
Insulating concrete form material used for forming flat 
concrete walls shall conform to ASTM E2634. 


SECTION 1904 
DURABILITY REQUIREMENTS 


1904.1 Structural concrete. Structural concrete shall 
conform to the durability requirements of ACI 318. 


Exception: For Group R-2 and R-3 occupancies not more 
than three stories above grade plane, the specified 
compressive strength, ј с, for concrete in basement walls, 
foundation walls, exterior walls and other vertical 
surfaces exposed to the weather shall be not less than 
3,000 psi (20.7 MPa). 


1904.2 Nonstructural concrete. The registered design 
professional shall assign nonstructural concrete a freeze- 
thaw exposure class, as defined in ACI 318, based on the 
anticipated exposure of nonstructural concrete. Nonstruc- 
tural concrete shall have a minimum specified compressive 
strength, Гс, of 2,500 psi (17.2 MPa) for Class F0; 3,000 psi 
(20.7 MPa) for Class ЕІ; апа 3,500 psi (24.1 MPa) for 
Classes F2 and F3. Nonstructural concrete shall be air 
entrained in accordance with ACI 318. 


SECTION 1905 
MODIFICATIONS TO ACI 318 


1905.1 General. The text of ACI 318 shall be modified as 
indicated in Sections 1905.1.1 through 1905.1.8. 


1905.1.1 ACI 318, Section 2.3. Modify existing defini- 
tions and add the following definitions to ACI 318, 
Section 2.3. 


DETAILED PLAIN CONCRETE STRUCTURAL 
WALL. A wall complying with the requirements of Chapter 
14, including Section 14.6.2 as added by Section 1905. 1.6. 


ORDINARY PRECAST STRUCTURAL WALL. A 
precast wall complying with the requirements of Chapters 1 
through 13, 15, 16 and 19 through 26. 


ORDINARY REINFORCED CONCRETE STRUC- 
TURAL WALL. A cast-in-place wall complying with the 
requirements of Chapters 1 through 13, 15, 16 and 19 through 
26. 


ORDINARY STRUCTURAL PLAIN CONCRETE 
WALL. A wall complying with the requirements of Chapter 
14, excluding Section 14.6.2. 


1905.1.2 ACI 318, Section 18.2.1. Modify ACI 318 
Sections 18.2.1.2 and 18.2.1.6 to read as follows: 


* 18.2.1.2 — Structures assigned to Seismic Design 
Category A shall satisfy requirements of Chapters 
1 through 17 and 19 through 26; Chapter 18 does 
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not apply. Structures assigned to Seismic Design 
Category B, C, D, E or F shall satisfy 18.2.1.3 
through 18.2.1.7, as applicable. Except for struc- 
tural elements of plain concrete complying with 
Section 1905.1.7 of the Building Code, structural 
elements of plain concrete are prohibited in struc- 
tures assigned to Seismic Design Category C, D, E 
or F. 


* 18.2.1.6 — Structural systems designated as part of 
the seismic force-resisting system shall be restricted 
to those permitted by ASCE 7. Except for Seismic 
Design Category A, for which Chapter 18 does not 
apply, the following provisions shall be satisfied for 
each structural system designated as part of the seis- 
mic force-resisting system, regardless of the seismic 
design category: 

(a) Ordinary moment frames shall satisfy 18.3. 


(b) Ordinary reinforced concrete structural 
walls and ordinary precast structural walls 
need not satisfy any provisions in Chapter 
18. 


(c) Intermediate moment frames shall satisfy 
18.4. 


(d) Intermediate precast structural walls shall 
satisfy 18.5. 


(e) Special moment frames shall satisfy 18.6 
through 18.9. 


(f) Special structural walls shall satisfy 18.10. 


(g) Special structural walls constructed using 
precast concrete shall satisfy 18.11. 


Special moment frames and special structural walls 
shall also satisfy 18.2.4 through 18.2.8. 


1905.1.3 ACI 318, Section 18.5. Modify ACI 318, 
Section 18.5 by adding new Section 18.5.2.2 and renum- 
bering existing Sections 18.5.2.2 and 18.5.2.3 to become 
18.5.2.3 and 18.5.2.4, respectively. 


18.5.2.2 — Connections that are designed to yield 
shall be capable of maintaining 80 percent of their 
design strength at the deformation induced by the 
design displacement or shall use Type 2 mechanical 
splices. 


18.5.2.3 — Elements of the connection that are not 
designed to yield shall develop at least 1.5 S. 


18.5.2.4 — In structures assigned to SDC D, E or F, wall 
piers shall be designed in accordance with 18.10.8 or 
18.14 in ACI 318. 


1905.1.4 ACI 318, Section 18.11. Modify ACI 318, 
Section 18.11.2.1 to read as follows: 


18.11.2.1 — Special structural walls constructed using 
precast concrete shall satisfy a// the requirements of 
18.10 for cast-in-place special structural walls in addi- 
tion to 18.5.2, except 18.10.2.4 shall not apply for 
precast walls where deformation demands are concen- 
trated at the panel joints. 
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1905.1.5 ACI 318, Section 18.13.1.1. Modify ACI 318, 
Section 18.13.1.1 to read as follows: 


18.13.1.1 — Foundations resisting earthquake-induced 
forces or transferring earthquake-induced forces 
between a structure and ground shall comply with the 
requirements of 18.13 and other applicable provisions 
of ACI 318 unless modified by Chapter 18 of the Build- 
ing Code. 


1905.1.6 ACI 318, Section 14.6. Modify ACI 318, 
Section 14.6 by adding new Section 14.6.2 to read as 
follows: 


14.6.2 — Detailed plain concrete structural walls. 


14.6,2.1 — Detailed plain concrete structural walls are 
walls conforming to the requirements of ordinary struc- 
tural plain concrete walls and 14.6.2.2. 


14.6.2.2 — Reinforcement shall be provided as follows: 


(a) Vertical reinforcement of at least 0.20 square 
inch (129 mm?) in cross-sectional area shall be 
provided continuously from support to support 
at each corner, at each side of each opening and 
at the ends of walls. The continuous vertical bar 
required beside an opening is permitted to sub- 
stitute for one of the two No. 5 bars required by 
14.6.1. 


(b) Horizontal reinforcement at least 0.20 square 
inch (129 mm?) in cross-sectional area shall be 
provided: 


1. Continuously at structurally connected roof 
and floor levels and at the top of walls. 


2. At the bottom of load-bearing walls or in 
the top of foundations where doweled to the 
wall. 


3. At a maximum spacing of 120 inches (3048 
mm). 


Reinforcement at the top and bottom of openings, 
where used in determining the maximum spacing specified 
in Item 3 above, shall be continuous in the wall. 


1905.1.7 ACI 318, Section 14.1.4. Delete ACI 318, 
Section 14.1.4 and replace with the following: 


14.1.4 — Plain concrete in structures assigned to Seis- 
mic Design Category C, D, E or F. 


14.1.4.1 — Structures assigned to Seismic Design Cate- 
gory C, D, E or F shall not have elements of structural 
plain concrete, except as follows: 


(a) Structural plain concrete basement, foundation 
or other walls below the base as defined in 
ASCE 7 are permitted in detached one- and 
two-family dwellings three stories or less in 
height constructed with stud-bearing walls. In 
dwellings assigned to Seismic Design Category 
D or E, the height of the wall shall not exceed 8 
feet (2438 mm), the thickness shall be not less 
than 7'/, inches (190 mm), and the wall shall 
retain no more than 4 feet (1219 mm) of unbal- 
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anced fill. Walls shall have reinforcement in 
accordance with 14.6.1. 


Isolated footings of plain concrete supporting 
pedestals or columns are permitted, provided 
the projection of the footing beyond the face of 
the supported member does not exceed the foot- 
ing thickness. 


Exception: In detached one- апа two- 
family dwellings three stories or less in 
height, the projection of the footing beyond 
the face of the supported member is permit- 
ted to exceed the footing thickness. 


Plain concrete footings supporting walls are 
permitted, provided the footings have at least 
two continuous longitudinal reinforcing bars. 
Bars shall not be smaller than No. 4 and shall 
have a total area of not less than 0.002 times the 
gross cross-sectional area of the footing. For 
footings that exceed 8 inches (203 mm) in 
thickness, a minimum of one bar shall be pro- 
vided at the top and bottom of the footing. Con- 
tinuity of reinforcement shall be provided at 
corners and intersections. 


Exceptions: 


1. In Seismic Design Categories A, B 
and C, detached one- and two-family 
dwellings three stories or less in 
height constructed with stud-bearing 
walls are permitted to have plain 
concrete footings without 
longitudinal reinforcement. 


2. For foundation systems consisting of 
a plain concrete footing and a plain 
concrete stemwall, a minimum of one 
bar shall be provided at the top of the 
stemwall and at the bottom of the 
footing. 

3. Where a slab on ground is cast 
monolithically with the footing, one 
No. 5 bar is permitted to be located 
at either the top of the slab or bottom 
of the footing. 


1905.1.8 ACI 318, Section 17.10. Modify ACI 318 
Sections 17.10.5.2, 17.10.5.3(d) and 17.10.6.2 to read as 
follows: 


17.10.5.2 — Where the tensile component of the 
strength-level earthquake force applied to anchors 
exceeds 20 percent of the total factored anchor 
tensile force associated with the same load combi- 
nation, anchors and their attachments shall be 
designed in accordance with 17.10,5.3. The anchor 
design tensile strength shall be determined in 
accordance with 17.10.5.4. 


Exception: Anchors designed to resist wall 
out-of-plane forces with design strengths equal 
to or greater than the force determined in 
accordance with ASCE 7 Equation 12.11-1 or 
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12.14-10 shall be deemed to satisfy Section 
17.10.5.3(d). 


17.10.5.3(d) - The anchor or group of anchors 
shall be designed for the maximum tension 
obtained from design load combinations that 
include Е, with E increased by Q,. The anchor 
design tensile strength shall be calculated from 
17.10.5.4. 


17.10.6.2 — Where the shear component of the 
strength-level earthquake force applied to anchors 
exceeds 20 percent of the total factored anchor 
shear force associated with the same load combi- 
nation, anchors and their attachments shall be 
designed in accordance with 17.10.6.3. The anchor 
design shear strength for resisting earthquake 
forces shall be determined in accordance with 
LA 


Exceptions: 


1. For the calculation of the in-plane shear 
strength of anchor bolts attaching wood 
sill plates of bearing or nonbearing 
walls of light-frame wood structures to 
foundations or foundation stem walls, 
the in-plane shear strength іп 
accordance with 17.7.2 and 17.7.3 need 
not be computed and 17.10.6.3 shall be 
deemed to be satisfied provided all of 
the following are met: 


1.1. The allowable in-plane shear 
strength of the anchor is deter- 
mined in accordance with 
ANSI/AWC NDS Table 12E for 
lateral design values parallel to 
grain. 

1.2. The maximum anchor nominal 
diameter is */, inch (16 mm). 


1.3. Anchor bolts are embedded into 
concrete a minimum of 7 inches 
(178 mm). 


1.4. Anchor bolts are located a mini- 
mum of 17/, inches (45 mm) from 
the edge of the concrete parallel 
to the length of the wood sill 
plate. 


1.5. Anchor bolts are located a mini- 
mum of 15 anchor diameters 
from the edge of the concrete 
perpendicular to the length of 
the wood sill plate. 


1.6. The sill plate is 2-inch (51 mm) 
or 3-inch (76 mm) nominal 
thickness. 


2. For the calculation of the in-plane shear 
strength of anchor bolts attaching cold- 
formed steel track of bearing or 
nonbearing walls of  light-frame 
construction іо foundations оғ 


foundation stem walls, the in-plane 
shear strength in accordance with 
17.7.2 and 17.7.3 need not be computed 
and 17.10.6.3 shall be deemed to be 
satisfied provided all of the following 
are met: 


2.1. The maximum anchor nominal 
diameter is */, inch (16 тт). 


2.2. Anchors are embedded into 
concrete a minimum of 7 inches 
(178 mm). 


2.3. Anchors are located a minimum 
of 1°/, inches (45 mm) from the 
edge of the concrete parallel to 
the length of the track. 


2.4. Anchors are located a minimum 
of 15 anchor diameters from the 
edge of the concrete perpendicu- 
lar to the length of the track. 


2.5. The track is 33 to 68 mil (0.84 
mm to 1.73 тт) designation 
thickness. 


Allowable in-plane shear strength of exempt 
anchors, parallel to the edge of concrete, shall 
be permitted to be determined in accordance 
with AISI 5100 Section Ј3.3.1. 


3. In light-frame construction bearing or 
nonbearing walls, shear strength of 
concrete anchors less than or equal to 1 
inch [25 mm] in diameter attaching sill 
plate or track to foundation or 
foundation stem wall need not satisfy 
17.10.6.3(a) through (c) when the 
design strength of the anchors is 
determined іп accordance with 
17.7.2.1(c). 


SECTION 1906 
FOOTINGS FOR LIGHT-FRAME CONSTRUCTION 


1906.1 Plain concrete footings. For Group R-3 occupancies 
and buildings of other occupancies less than two stories 
above grade plane of /ight-frame construction, the required 
thickness of plain concrete footings is permitted to be 6 
inches (152 mm), provided that the footing does not extend 
more than 4 inches (102 mm) on either side of the supported 
wall. 


SECTION 1907 
MINIMUM SLAB PROVISIONS 


1907.1 General. The thickness of concrete floor slabs 
supported directly on the ground shall be not less than 3'/, 
inches (89 mm). A 6-mil (0.006 inch; 0.15 mm) polyethylene 
vapor retarder with joints lapped not less than 6 inches (152 
mm) shall be placed between the base course or subgrade and 
the concrete floor slab, or other approved equivalent methods 
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or materials shall be used to retard vapor transmission 
through the floor slab. 


Exception: A vapor retarder is not required: 
1. For detached structures accessory to occupancies in 


Group R-3, such as garages, utility buildings or 
other unheated facilities. 


. For unheated storage rooms having an area of less 


than 70 square feet (6.5 т?) and carports attached to 
occupancies in Group R-3. 


. For buildings of other occupancies where migration 


of moisture through the slab from below will not be 
detrimental to the intended occupancy of the build- 


ing. 


. For driveways, walks, patios and other flatwork that 


will not be enclosed at a later date. 


. Where approved based on local site conditions. 


SECTION 1908 
SHOTCRETE 


1908.1 General. Shotcrete shall be in accordance with the 
requirements of ACI 318. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


CONCRETE 


19-5 


19-6 2022 OREGON STRUCTURAL SPECIALTY CODE 


CHAPTER 20 
ALUMINUM 


SECTION 2001 
GENERAL 


2001.1 Scope. This chapter shall govern the quality, design, 
fabrication and erection of aluminum. 


SECTION 2002 
MATERIALS 


2002.1 General. Aluminum used for structural purposes in 
buildings and structures shall comply with AA ASM 35 and 
AA ADM. The nominal loads shall be the minimum design 
loads required by Chapter 16. 
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CHAPTER 21 
MASONRY 


SECTION 2101 
GENERAL 


2101.1 Scope. This chapter shall govern the materials, 
design, construction and quality of masonry. 


2101.2 Design methods. Masonry shall comply with the 
provisions of TMS 402, TMS 403 or TMS 404 as well as 
applicable requirements of this chapter. Design loads shall be 
determined in accordance with Chapter 16. 


2101.2.1 Masonry veneer. Masonry veneer shall comply 
with the provisions of Chapter 14. 


2101.3 Special inspection. Where required, special inspec- 
tions and tests of masonry shall be in accordance with 
Chapter 17. 


SECTION 2102 
NOTATIONS 


2102.1 General. The following notations are used in the 
chapter: 


NOTATIONS. 
d, = Diameter of reinforcement, inches (mm). 
F. = Allowable tensile or compressive stress in 


reinforcement, psi (MPa). 


pA = Modulus of rupture, psi (MPa). 

Г’ се = Specified compressive strength of AAC masonry, 
the minimum compressive strength for a class of 
AAC masonry as specified in TMS 602, psi (MPa). 

Ша = Specified compressive strength of masonry at age 
of 28 days, psi (MPa). 

f'm = Specified compressive strength of masonry at the 
time of prestress transfer, psi (MPa). 

K = The lesser of the masonry cover, clear spacing 
between adjacent reinforcement, or five times db, 
inches (mm). 

L, = Distance between supports, inches (mm). 

n5 — Required development length or lap length of 
reinforcement, inches (mm). 

P — The applied load at failure, pounds (N). 

S, — Thickness of the test specimen measured parallel 
to the direction of load, inches (mm). 

5s — Width of the test specimen measured parallel to the 


loading cylinder, inches (mm). 


SECTION 2103 
MASONRY CONSTRUCTION MATERIALS 


2103.1 Masonry units. Concrete masonry units, clay or shale 
masonry units, stone masonry units, glass unit masonry and 
AAC masonry units shall comply with Article 2.3 of TMS 
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602. Architectural cast stone shall conform to ASTM C1364 
and TMS 504. Adhered manufactured stone masonry veneer 
units shall conform to ASTM C1670. 


Exception: Structural clay tile for nonstructural use in 
fireproofing of structural members and in wall furring 
shall not be required to meet the compressive strength 
specifications. The fire-resistance rating shall be deter- 
mined in accordance with ASTM E119 or UL 263 and 
shall comply with the requirements of Table 705.5. 


2103.1.1 Second-hand units. Second-hand masonry units 
shall not be reused unless they conform to the require- 
ments of new units. The units shall be of whole, sound 
materials and free from cracks and other defects that will 
interfere with proper laying or use. Old mortar shall be 
cleaned from the unit before reuse. 


2103.2 Mortar. Mortar for masonry construction shall comply 
with Section 2103.2.1, 2103.2.2, 2103.2.3 or 2103.2.4. 


2103.2.1 Masonry mortar. Mortar for use in masonry 
construction shall conform to Articles 2.1 and 2.6 A of 
TMS 602. 


2103.2.2 Surface-bonding mortar. Surface-bonding 
mortar shall comply with ASTM C887. Surface bonding 
of concrete masonry units shall comply with ASTM C946. 


2103.2.3 Mortars for ceramic wall and floor tile. Port- 
land cement mortars for installing ceramic wall and floor 
tile shall comply with ANSI A108.1A and ANSI A108.1B 
and be of the compositions indicated in Table 2103.2.3. 


TABLE 2103.2.3 
CERAMIC TILE MORTAR COMPOSITIONS 


MORTAR COMPOSITION 


1 cement; '/, hydrated lime; 
Walls T ime: 
Setting bed and : Уәде 224 lime; 
leveling coat amp sere to: gomont 
1 hydrated lime, 7 damp sand 


1 cement; '/,, hydrated lime; 
Setting bed 5 dry or 6 damp sand; or 
1 cement; 5 dry or 6 damp sand 


Scratchcoat and |1 cement; '/, hydrated lime; 
sand bed 


2'/, dry sand or 3 damp sand 


2103.2.3.1  Dry-set Portland cement mortars. 
Premixed prepared Portland cement mortars, which 
require only the addition of water and are used in the 
installation of ceramic tile, shall comply with ANSI 
А118.1. The shear bond strength for tile set in such 
mortar shall be as required in accordance with ANSI 
А118.1. Tile set in dry-set Portland cement mortar 
shall be installed in accordance with ANSI A108.5. 


2103.2.3.2 Latex-modified Portland cement mortar. 
Latex-modified Portland cement thin-set mortars in 
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which latex is added to dry-set mortar as a replacement 
for all or part of the gauging water that are used for the 
installation of ceramic tile shall comply with ANSI 
A118.4. Tile set in latex-modified Portland cement 
shall be installed in accordance with ANSI A108.5. 


2103.2.3.3 Epoxy mortar. Ceramic tile set and grouted 
with chemical-resistant epoxy shall comply with ANSI 
А118.3. Tile set and grouted with epoxy shall be 
installed in accordance with ANSI А108.6. 


2103.2.3.4 Furan mortar and grout. Chemical-resis- 
tant furan mortar and grout that are used to install 
ceramic tile shall comply with ANSI A118.5. Tile set 
and grouted with furan shall be installed in accordance 
with ANSI A108.8. 


2103.2.3.5 Modified epoxy-emulsion mortar and 
grout. Modified epoxy-emulsion mortar and grout that 
are used to install ceramic tile shall comply with ANSI 
A118.8. Tile set and grouted with modified epoxy- 
emulsion mortar and grout shall be installed in accor- 
dance with ANSI A108.9. 


2103.2.3.6 Organic adhesives. Water-resistant organic 
adhesives used for the installation of ceramic tile shall 
comply with ANSI А136.1. The shear bond strength 
after water immersion shall be not less than 40 psi (275 
kPa) for Type I adhesive and not less than 20 psi (138 
kPa) for Type II adhesive when tested in accordance 
with ANSI A136.1. Tile set in organic adhesives shall 
be installed in accordance with ANSI A108.4. 


2103.2.3.7 Portland cement grouts. Portland cement 
grouts used for the installation of ceramic tile shall 
comply with ANSI A118.6. Portland cement grouts for 
tile work shall be installed in accordance with ANSI 
A108.10. 


2103.2.4 Mortar for adhered masonry veneer. Mortar 
for use with adhered masonry veneer shall conform to 
ASTM C270 for Type N or S, or shall comply with ANSI 
А118.4 ог А118.15 for modified dry-set cement mortar. 
The cementitious bond coat shall comply with ANSI 
А118.4 or А118.15. 


2103.3 Grout. Grout shall comply with Article 2.2 of TMS 
602. 


2103.4 Metal reinforcement and accessories. Metal rein- 
forcement and accessories shall conform to Article 2.4 of 
TMS 602. Where unidentified reinforcement is approved for 
use, not less than three tension and three bending tests shall 
be made on representative specimens of the reinforcement 
from each shipment and grade of reinforcing steel proposed 
for use in the work. 


SECTION 2104 
CONSTRUCTION 


2104.1 Masonry construction. Masonry construction shall 
comply with the requirements of Sections 2104.1.1 through 
2104.1.3 and with the requirements of either TMS 602 or 
TMS 604. 
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2104.1.1 Support on wood. Masonry shall not be 
supported on wood girders or other forms of wood 
construction except as permitted in Section 2304.13. 


2104.1.2 Molded cornices. Unless structural support and 
anchorage are provided to resist the overturning moment, 
the center of gravity of projecting masonry or molded 
cornices shall lie within the middle one-third of the 
supporting wall. Terra cotta and metal cornices shall be 
provided with a structural frame of approved noncombus- 
tible material anchored in an approved manner. 


2104.1.3 TMS 602, Article 3.2 F, cleanouts. Modify 
Articles 3.2 F and 3.2 F.2 as follows: 


3.2 F. Provide cleanouts in bottom course of masonry 
for each grout pour where the grout pour height 
exceeds 5.33 feet (1625 mm). 


Exception: The grout pour height requiring clea- 
nouts may be increased where special approved 
construction procedures are used to keep the bottom 
and sides of the grout spaces clean and clear prior to 
grouting. 


3.2 Е.2. Construct cleanouts with an opening of suffi- 
cient size to permit removal of debris. The minimum 
opening dimension shall be 3 inches (76.2 mm). 


Cleanout constructed with an opening height of 1'/, 
inches (28.58 mm) plus */,-inch (9.5 mm) mortar bed 
joint thickness [1'/, inches (38.1 mm) total height] and 
an opening width of 4'/, inches (108 mm) in length 
shall be permitted. 


SECTION 2105 
QUALITY ASSURANCE 


2105.1 General. A quality assurance program shall be used 
to ensure that the constructed masonry is in compliance with 
the approved construction documents. 


The quality assurance program shall comply with the 
inspection and testing requirements of Chapter 17 and TMS 
602. 


SECTION 2106 
SEISMIC DESIGN 


2106.1 Seismic design requirements for masonry. Masonry 
structures and components shall comply with the require- 
ments in Chapter 7 of TMS 402 depending on the structure’s 
seismic design category. 


SECTION 2107 
ALLOWABLE STRESS DESIGN 


2107.1 General. The design of masonry structures using 
allowable stress design shall comply with Section 2106 and 
the requirements of Chapters 1 through 8 of TMS 402 except 
as modified by Sections 2107.2 through 2107.3. 
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2107.2 TMS 402, Section 6.1.6.1.1, lap splices. Аз ап alter- 
native to Section 6.1.6.1.1, it shall be permitted to design lap 
splices in accordance with Section 2107.2.1. 


2107.2.1 Lap splices. The minimum length of lap splices 
for reinforcing bars in tension or compression, /„ shall be: 


I, 0.002d, f, (Equation 21-1) 
For 51 /, = 0.294, f. 


but not less than 12 inches (305 mm) and need not be 
greater than 72d,. The length of the lapped splice shall be 
not less than 40 bar diameters. where: 


d, — Diameter of reinforcement, inches (mm) 


f, = Computed stress in reinforcement due to design 
loads, psi (MPa). 


In regions of moment where the design tensile stresses 
in the reinforcement are greater than 80 percent of the 
allowable steel tension stress, Ғ., the lap length of splices 
shall be increased not less than 50 percent of the minimum 
required length, but need not be greater than 72 d,. Other 
equivalent means of stress transfer to accomplish the same 
50 percent increase shall be permitted. Where epoxy 
coated bars are used, lap length shall be increased by 50 
percent. 


2107.3 TMS 402, Section 6.1.6.1, splices of reinforcement. 
Modify Section 6.1.6.1 as follows: 


6.1.6.1 — Splices of reinforcement. Lap splices, welded 
splices or mechanical splices are permitted in accordance 
with the provisions of this section. Welding shall conform 
to AWS D1.4. Welded splices shall be of ASTM A706 
steel reinforcement. Reinforcement larger than No. 9 (M 
#29) shall be spliced using mechanical connections in 
accordance with Section 6.1.6.1.3. 


SECTION 2108 
STRENGTH DESIGN OF MASONRY 


2108.1 General. The design of masonry structures using 
strength design shall comply with Section 2106 and the 
requirements of Chapters 1 through 7 and Chapter 9 of TMS 
402, except as modified by Sections 2108.2 through 2108.3. 


Exception: AAC masonry shall comply with the require- 
ments of Chapters 1 through 7 and Chapter 11 of TMS 402. 


2108.2 TMS 402, Section 6.1.5.1.1, development. Modify 
the second paragraph of Section 6.1.5.1.1 as follows: 


The required development length of reinforcement shall be 
determined by Equation (6-1), but shall be not less than 12 
inches (305 mm) and need not be greater than 72 4,. 


2108.3 TMS 402, Section 6.1.6.1.1, splices. Modify Sections 
6.1.6.1.2 and 6.1.6.1.3 as follows: 


6.1.6.1.2 — A welded splice shall have the bars butted and 
welded to develop not less than 125 percent of the yield 
strength, f,, of the bar in tension or compression, as 
required. Welded splices shall be of ASTM A706 steel rein- 
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forcement. Welded splices shall not be permitted in plastic 
hinge zones of intermediate or special reinforced walls. 


6.1.6.1.3 — Mechanical splices shall be classified as Type 
1 or 2 in accordance with Section 18.2.7.1 of ACI 318. 
Type 1 mechanical splices shall not be used within а plas- 
tic hinge zone or within a beam-column joint of 
intermediate or special reinforced masonry shear walls. 
Type 2 mechanical splices are permitted in any location 
within a member. 


SECTION 2109 
EMPIRICAL DESIGN OF ADOBE MASONRY 


2109.1 General. Empirically designed adobe masonry shall 
conform to the requirements of Appendix A of TMS 402, 
except where otherwise noted in this section. 


2109.1.1 Limitations. The use of empirical design of 
adobe masonry shall be limited as noted in Section A.1.2 
of TMS 402. In buildings that exceed one or more of the 
limitations of Section A.1.2 of TMS 402, masonry shall be 
designed in accordance with the engineered design provi- 
sions of Section 2101.2 or the foundation wall provisions 
of Section 1807.1.5. 


Section A.1.2.2 of TMS 402 shall be modified as fol- 
lows: 


А.1.2.2 — Wind. Empirical requirements shall not apply 
to the design or construction of masonry for buildings, 
parts of buildings, or other structures to be located in 
areas where У, as determined in accordance with 
Section 1609.3.1 of the Building Code exceeds 110 
mph, 


2109.2 Adobe construction. Adobe construction shall 
comply with this section and shall be subject to the require- 
ments of this code for Type V construction, Appendix A of 
TMS 402, and this section. 


2109.2.1 Unstabilized adobe. Unstabilized adobe shall 
comply with Sections 2109.2.1.1 through 2109.2.1.4. 


2109.2.1.1 Compressive strength. Adobe units shall 
have an average compressive strength of 300 psi (2068 
kPa) when tested in accordance with ASTM C67. Five 
samples shall be tested and individual units are not 
permitted to have a compressive strength of less than 
250 psi (1724 kPa). 


2109.2.1.2 Modulus of rupture. Adobe units shall 
have an average modulus of rupture of 50 psi (345 kPa) 
when tested in accordance with the following proce- 
dure. Five samples shall be tested and individual units 
shall not have a modulus of rupture of less than 35 psi 
(241 kPa). 
2109.2,1.2.1 Support conditions. A cured unit shall 
be simply supported by 2-inch-diameter (51 mm) 
cylindrical supports located 2 inches (51 mm) in from 
each end and extending the full width ofthe unit. 


2109.2.1.2.2 Loading conditions. A 2-inch-diame- 
ter (51 mm) cylinder shall be placed at midspan 
parallel to the supports. 
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2109.2.1.2.3 Testing procedure. A vertical load 
shall be applied to the cylinder at the rate of 500 
pounds per minute (37 N/s) until failure occurs. 


2109.2.1.2.4 Modulus of rupture determination. 
The modulus of rupture shall be determined by the 
equation: 


f= 3 PL, Д2 S,(S3)] (Equation 21-2) 
where, for the purposes of this section only: 


S, = Width of the test specimen measured parallel 
to the loading cylinder, inches (mm). 


f. = Modulus of rupture, psi (MPa). 
L, = Distance between supports, inches (mm). 


S, = Thickness of the test specimen measured 
parallel to the direction of load, inches (mm). 


Р = The applied /oad at failure, pounds (№). 


2109.2.1.3 Moisture content requirements. Adobe 
units shall have a moisture content not exceeding 4 
percent by weight. 


2109.2.1.4 Shrinkage cracks. Adobe units shall not 
contain more than three shrinkage cracks and any 
single shrinkage crack shall not exceed 3 inches (76 
mm) in length or '/, inch (3.2 mm) in width. 


2109.2.2 Stabilized adobe. Stabilized adobe shall comply 
with Section 2109.2.1 for unstabilized adobe in addition to 
Sections 2109.2.2.1 and 2109.2.2.2. 


2109.2.2.1 Soil requirements. Soil used for stabilized 
adobe units shall be chemically compatible with the 
stabilizing material. 


2109.2.2.2 Absorption requirements. A 4-inch (102 
mm) cube, cut from a stabilized adobe unit dried to a 
constant weight in a ventilated oven at 212°F to 239°F 
(100?C to 115?C), shall not absorb more than 2, 
percent moisture by weight when placed on a 
constantly water-saturated, porous surface for seven 
days. Not fewer than five specimens shall be tested and 
each specimen shall be cut from a separate unit. 


2109.2.3 Allowable stress. The allowable compressive 
stress based on gross cross-sectional area of adobe shall 
not exceed 30 psi (207 kPa). 


2109.2.3.1 Bolts. Bolt values shall not exceed those set 
forth in Table 2109.2.3.1. 


TABLE 2109.2.3.1 
ALLOWABLE SHEAR ON BOLTS IN ADOBE MASONRY 


DIAMETER OF BOLTS | MINIMUM EMBEDMENT SHEAR 
(inches) (inches) (pounds) 
Ecos t a ri АРИ 20 


For SI: 1 inch = 25.4 mm, 1 pound = 4.448 N. 
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2109.2.4 Detailed requirements. Adobe construction shall 
comply with Sections 2109.2.4.1 through 2109.2.4.9. 


2109.2.4.1 Number of stories. Adobe construction 
shall be limited to buildings not exceeding one story, 
except that two-story construction is allowed where 
designed by a registered design professional. 


2109.2.4.2 Mortar. Mortar for adobe construction 
shall comply with Sections 2109.2.4.2.1 апа 
2109.2.4.2.2. 


2109.2.4.2.1 General. Mortar for adobe units shall 
be in accordance with Section 2103.2.1, or be 
composed of adobe soil of the same composition and 
stabilization as the adobe brick units. Unstabilized 
adobe soil mortar is permitted in conjunction with 
unstabilized adobe brick units. 


2109.2.4.2.2 Mortar joints. Adobe units shall be 
laid with full head and bed joints and in full running 
bond. 


2109.2.4.3 Parapet walls. Parapet walls constructed of 
adobe units shall be waterproofed. 


2109.2.4.4 Wall thickness. The minimum thickness of 
exterior walls in one-story buildings shall be 10 inches 
(254 mm). The walls shall be laterally supported at 
intervals not exceeding 24 feet (7315 mm). The mini- 
mum thickness of interior /oad-bearing walls shall be 8 
inches (203 mm). The unsupported height of any wall 
constructed of adobe units shall not exceed 10 times the 
thickness of such wall. 


2109.2.4.5 Foundations. Foundations for adobe 
construction shall be in accordance with Sections 
2109.2.4.5.1 and 2109.2.4.5.2. 


2109.2.4.5.1 Foundation support. Walls and parti- 
tions constructed of adobe units shall be supported by 
foundations or footings that extend not less than 6 
inches (152 mm) above adjacent ground surfaces and 
are constructed of solid masonry (excluding adobe) 
or concrete. Footings and foundations shall comply 
with Chapter 18. 


2109.2.4.5.2 Lower course requirements. Stabi- 
lized adobe units shall be used in adobe walls for the 
first 4 inches (102 mm) above the finished first-floor 
elevation. 


2109.2.4.6 Isolated piers or columns. Adobe units 
shall not be used for isolated piers or columns in a load- 
bearing capacity. Walls less than 24 inches (610 mm) 
in length shall be considered to be isolated piers or 
columns. 


2109.2.4.7 Tie beams. Exterior walls and interior load- 
bearing walls constructed of adobe units shall have a 
continuous tie beam at the level of the floor or roof 
bearing and meeting the following requirements. 


2109.2.4.7.1 Concrete tie beams. Concrete tie 
beams shall be 6 inches (152 mm) or more in depth 
and 10 inches (254 mm) or more in width. Concrete 
tie beams shall be continuously reinforced with not 
fewer than two No. 4 reinforcing bars. The specified 


2022 OREGON STRUCTURAL SPECIALTY CODE 


© 


compressive strength of concrete shall be not less 
than 2,500 psi (17.2 MPa). 


2109.2.4.7.2 Wood tie beams. Wood tie beams shall 
be solid or built up of lumber having a nominal thick- 
ness of not less than 1 inch (25 mm), and shall have 
a depth of not less than 6 inches (152 mm) and a 
width of not less than 10 inches (254 mm). Joints in 
wood tie beams shall be spliced not less than 6 inches 
(152 mm). Splices shall not be allowed within 12 
inches (305 mm) of an opening. Wood used in tie 
beams shall be approved naturally decay-resistant or 
preservative-treated wood. 


2109.2.4.8 Exterior finish. Exterior finishes applied to 
adobe masonry walls shall be of any type permitted by 
this section or Chapter 14, except where stated other- 
wise in this section. 


2109.2.4.8.1 Where required. Unstabilized adobe 
masonry walls shall receive a weather protective 
exterior finish іп accordance with Section 
2109.2.4.8. 


2109.2.4.8.2 Vapor permeance. Plaster and finish 
assemblies shall have a vapor permeance of not less 
than 5 perms. 


Exception: Insulation products applied to the 
exterior of stabilized adobe masonry walls in 
Climate Zone 4B shall not have a vapor perme- 
ance requirement. 


2109.2.4.8.3 Plaster thickness and coats. Plaster 
applied to adobe masonry shall be not less than "/, 
inch (22 mm) and not greater than 2 inches (51 mm) 
thick. Plaster shall be applied in not less than two 
coats, 


2109.2.4.8.4 Plaster application. Where plaster is 
applied directly to adobe masonry walls, no interme- 
diate membrane shall be used. 


2109.2.4.8.5 Lath for plaster. Lath shall be 
provided for all plasters, except where not required 
elsewhere in Section 2109.2.4.8. Fasteners shall be 
corrosion resistant and spaced at a maximum of 16 
inches (406 mm) on center with a minimum 1'/,-inch 
(38 mm) penetration into the adobe wall. Metal lath 
shall comply with ASTM C1063, as modified by this 
section, and shall be corrosion resistant. Plastic lath 
shall comply with ASTM C1788, as modified by this 
section. Wood substrates shall be protected with No. 
15 asphalt felt, an approved wood preservative or 
other protective coating prior to lath application. 


2109.2.4.8.6 Cement plaster. Cement plaster shall 
conform to ASTM C926 and shall comply with 
Chapter 25, except that the proportion of lime in plas- 
ter coats shall be not less than 1 part lime to 4 parts 
cement. The combined thickness of cement plaster 
coats shall not exceed 1 inch (25 mm). 


2109.2.4.8.7 Lime plaster. Lime plaster is any plas- 
ter with a binder composed of calcium hydroxide, 
including Type N or S hydrated lime, hydraulic lime, 
natural hydraulic lime, or slaked quicklime. 
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Hydrated lime shall comply with ASTM C206. 
Hydraulic lime shall comply with ASTM C1707. 
Natural hydraulic lime shall comply with ASTM 
C141 and EN 459. Quicklime shall comply with 
ASTM C5. 


2109.2.4.8.8 Cement-lime plaster. Cement-lime 
plaster shall be any plaster mix type CL, F or FL, as 
described in ASTM C926. 


2109.2.4.8.9 Clay plaster. Clay plaster shall comply 
with this section. 


2109.2.4.8.9.1 General. Clay plaster shall be апу 
plaster having a clay or clay subsoil binder. Such 
plaster shall contain sufficient clay to fully bind 
the aggregate and shall be permitted to contain 
reinforcing fibers. Acceptable reinforcing fibers 
include chopped straw, sisal, and animal hair. 


2109.2.4.8.9.2 Clay subsoil requirements. The 
suitability of clay subsoil shall be determined in 
accordance with the Figure 2 Ribbon Test and the 
Figure 3 Ball Test in the appendix of ASTM 
E2392/E2392M. 


2109.2.4.8.9.3 Weather-exposed locations. Clay 
plaster exposed to water from direct or wind- 
driven rain or snow shall be finished with an 
approved erosion-resistant finish. The use of clay 
plasters shall not be permitted on weather- 
exposed parapets. 


2109.2.4.8.9.4 Prohibited finish coat. Plaster 
containing Portland cement shall not be permitted 
as a finish over clay plaster. 


2109.2.4.8.9.5 Conditions where lathing is not 
required. For unstabilized adobe walls finished 
with unstabilized clay plaster, lathing shall not be 
required. 


2109.2.4.9 Lintels. Lintels shall be considered to be 
structural members and shall be designed in accordance 
with the applicable provisions of Chapter 16. 


SECTION 2110 
GLASS UNIT MASONRY 


2110.1 General. G/ass unit masonry construction shall 
comply with Chapter 13 of TMS 402 and this section. 


2110.1.1 Limitations. Solid or hollow approved glass 
block shall not be used in fire walls, party walls, fire barri- 
ers, fire partitions or smoke barriers, or for load-bearing 
construction. Such blocks shall be erected with mortar and 
reinforcement in metal channel-type frames, structural 
frames, masonry or concrete recesses, embedded panel 
anchors as provided for both exterior and interior walls or 
other approved joint materials. Wood strip framing shall 
not be used in walls required to have a fire-resistance 
rating by other provisions of this code. 


Exceptions: 


1. Glass-block assemblies having a fire protection 
rating of not less than */, hour shall be permitted 
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as opening protectives in accordance with Sec- 
tion 716 in fire barriers, fire partitions and smoke 
barriers that have a required fire-resistance rat- 
ing of | hour or less and do not enclose exit stair- 
ways and ramps or exit passageways. 


2. Glass-block assemblies as permitted in Section 
404.6, Exception 2. 


SECTION 2111 
MASONRY FIREPLACES 


2111.1 General. The construction of masonry fireplaces, 
consisting of concrete or masonry, shall be in accordance 
with this section. 


2111.2 Fireplace drawings. The construction documents 
shall describe in sufficient detail the location, size and 
construction of masonry fireplaces. The thickness and charac- 
teristics of materials and the clearances from walls, partitions 
and ceilings shall be indicated. 


2111.3 Footings and foundations. Footings for masonry fire- 
places and their chimneys shall be constructed of concrete or 
solid masonry not less than 12 inches (305 mm) thick and shall 
extend not less than 6 inches (153 mm) beyond the face of the 
fireplace or foundation wall on all sides. Footings shall be 
founded on natural undisturbed earth or engineered fill below 
frost depth. In areas not subjected to freezing, footings shall be 
not less than 12 inches (305 mm) below finished grade. 


2111.3.1 Ash dump cleanout. Cleanout openings, located 
within foundation walls below fireboxes, where provided, 
shall be equipped with ferrous metal or masonry doors and 
frames constructed to remain tightly closed, except when 
in use. Cleanouts shall be accessible and located so that 
ash removal will not create a hazard to combustible 
materials. 


2111.4 Seismic reinforcement. In structures assigned to 
Seismic Design Category A or B, seismic reinforcement is 
not required. In structures assigned to Seismic Design Cate- 
gory C or D, masonry fireplaces shall be reinforced and 
anchored in accordance with Sections 2111.4.1, 2111.4.2 and 
2111.5. In structures assigned to Seismic Design Category E 
or F, masonry fireplaces shall be reinforced in accordance 
with the requirements of Sections 2101 through 2108. 


2111.4.1 Vertical reinforcing. For fireplaces with chim- 
neys up to 40 inches (1016 mm) wide, four No. 4 
continuous vertical bars, anchored in the foundation, shall 
be placed in the concrete between wythes of solid masonry 
or within the ce//s of hollow unit masonry and grouted in 
accordance with Section 2103.3. For fireplaces with chim- 
neys greater than 40 inches (1016 mm) wide, two 
additional No. 4 vertical bars shall be provided for each 
additional 40 inches (1016 mm) in width or fraction 
thereof. 


2111.4.2 Horizontal reinforcing. Vertical reinforcement 
shall be placed enclosed within '/,-inch (6.4 mm) ties or 
other reinforcing of equivalent net cross-sectional area, 
spaced not to exceed 18 inches (457 mm) on center in 
concrete; or placed in the bed joints of unit masonry at not 
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less than every 18 inches (457 mm) of vertical height. Two 
such ties shall be provided at each bend in the vertical bars. 


2111.5 Seismic anchorage. Masonry fireplaces and founda- 
tions shall be anchored at each floor, ceiling or roof line more 
than 6 feet (1829 mm) above grade with two */,,-inch by 1- 
inch (4.8 mm by 25 mm) straps embedded not less than 12 
inches (305 mm) into the chimney. Straps shall be hooked 
around the outer bars and extend 6 inches (152 mm) beyond 
the bend. Each strap shall be fastened to not fewer than four 
floor joists with two '/,-inch (12.7 mm) bolts. 


Exception: Seismic anchorage is not required for the 
following: 


1. In structures assigned to Seismic Design Category A 
or B. 


2. Where the masonry fireplace is constructed com- 
pletely within the exterior walls. 


2111.6 Firebox walls. Masonry fireboxes shall be 
constructed of solid masonry units, hollow masonry units 
grouted solid, stone or concrete. Where a lining of firebrick 
not less than 2 inches (51 mm) in thickness or other approved 
lining is provided, the minimum thickness of back and side- 
walls shall each be 8 inches (203 mm) of solid masonry, 
including the lining. The width of joints between firebricks 
shall be not greater than '/, inch (6.4 mm). Where a lining is 
not provided, the total minimum thickness of back and side- 
walls shall be 10 inches (254 mm) of solid masonry. Firebrick 
shall conform to ASTM C27 or ASTM C1261 and shall be 
laid with medium-duty refractory mortar conforming to 
ASTM C199. 


2111.6.1 Steel fireplace units. Steel fireplace units are 
permitted to be installed with solid masonry to form a 
masonry fireplace provided that they are installed accord- 
ing to either the requirements of their listing or the 
requirements of this section. Steel fireplace units incorpo- 
rating a steel firebox lining shall be constructed with steel 
not less than У, inch (6.4 mm) in thickness, and an air- 
circulating chamber that is ducted to the interior of the 
building. The firebox lining shall be encased with solid 
masonry to provide a total thickness at the back and sides 
of not less than 8 inches (203 mm), of which not less than 
4 inches (102 mm) shall be of solid masonry or concrete. 
Circulating air ducts employed with steel fireplace units 
shall be constructed of metal or masonry. 


2111.7 Firebox dimensions. The firebox of a concrete or 
masonry fireplace shall have a minimum depth of 20 inches 
(508 mm). The throat shall be not less than 8 inches (203 
mm) above the fireplace opening. The throat opening shall be 
not less than 4 inches (102 mm) in depth. The cross-sectional 
area of the passageway above the firebox, including the 
throat, damper and smoke chamber, shall be not less than the 
cross-sectional area of the flue. 


Exception: Rumford fireplaces shall be permitted 
provided that the depth of the fireplace is not less than 12 
inches (305 mm) and not less than one-third of the width 
of the fireplace opening, and the throat is not less than 12 
inches (305 mm) above the lintel, and not less than '/,, the 
cross-sectional area of the fireplace opening. 
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2111.8 Lintel and throat. Masonry over a fireplace opening 
shall be supported by a lintel of noncombustible material. The 
minimum required bearing length on each end of the fireplace 
opening shall be 4 inches (102 mm). The fireplace throat or 
damper shall be located not less than 8 inches (203 mm) 
above the top of the fireplace opening. 


2111.8.1 Damper. Masonry fireplaces shall be equipped 
with a ferrous metal damper located not less than 8 inches 
(203 mm) above the top of the fireplace opening. Dampers 
shall be installed in the fireplace or at the top of the flue 
venting the fireplace, and shall be operable from the room 
containing the fireplace. Damper controls shall be permit- 
ted to be located in the fireplace. 


2111.9 Smoke chamber walls. Smoke chamber walls shall 
be constructed of solid masonry units, hollow masonry units 
grouted solid, stone or concrete. The total minimum thickness 
of front, back and sidewalls shall be 8 inches (203 mm) of 
solid masonry. The inside surface shall be parged smooth 
with refractory mortar conforming to ASTM C199, Where а 
lining of firebrick not less than 2 inches (51 mm) thick, or a 
lining of vitrified clay not less than 7, inch (15.9 mm) thick, 
is provided, the total minimum thickness of front, back and 
sidewalls shall be 6 inches (152 mm) of solid masonry, 
including the lining. Firebrick shall conform to ASTM C1261 
and shall be laid with refractory mortar conforming to ASTM 
C199, Vitrified clay linings shall conform to ASTM C315. 


2111.9.1 Smoke chamber dimensions. The inside height 
of the smoke chamber from the fireplace throat to the 
beginning of the flue shall be not greater than the inside 
width of the fireplace opening. The inside surface of the 
smoke chamber shall not be inclined more than 45 degrees 
(0.76 rad) from vertical where prefabricated smoke cham- 
ber linings are used or where the smoke chamber walls are 
rolled or sloped rather than corbeled. Where the inside 
surface of the smoke chamber is formed by corbeled 
masonry, the walls shall not be corbeled more than 30 
degrees (0.52 rad) from vertical. 


2111.10 Hearth and hearth extension. Masonry fireplace 
hearths and hearth extensions shall be constructed of concrete 
or masonry, supported by noncombustible materials, and 
reinforced to carry their own weight and all imposed /oads. 
Combustible material shall not remain against the underside 
of hearths or hearth extensions after construction. 


2111.10.1 Hearth thickness. The minimum thickness of 
fireplace hearths shall be 4 inches (102 mm). 


2111.10.2 Hearth extension thickness. The minimum 
thickness of hearth extensions shall be 2 inches (51 mm). 


Exception: Where the bottom of the firebox opening is 
raised not less than 8 inches (203 mm) above the top of 
the hearth extension, a hearth extension of not less than 
*/,-inch-thick (9.5 mm) brick, concrete, stone, tile or 
other approved noncombustible material is permitted. 


2111.11 Hearth extension dimensions. Hearth extensions 
shall extend not less than 16 inches (406 mm) in front of, and 
not less than 8 inches (203 mm) beyond, each side of the fire- 
place opening. Where the fireplace opening is 6 square feet 
(0,557 m?) or larger, the hearth extension shall extend not less 
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than 20 inches (508 mm) in front of, and not less than 12 
inches (305 mm) beyond, each side of the fireplace opening. 


2111.12 Fireplace clearance. Any portion of a masonry fire- 
place located in the interior of a building or within the 
exterior wall of a building shall have a clearance to combusti- 
bles of not less than 2 inches (51 mm) from the front faces 
and sides of masonry fireplaces and not less than 4 inches 
(102 mm) from the back faces of masonry fireplaces. The 
airspace shall not be filled, except to provide fireblocking in 
accordance with Section 2111.13. 


Exceptions: 


1. Masonry fireplaces /isted and /abeled for use in con- 
tact with combustibles in accordance with UL 127 
and installed in accordance with the manufacturer’s 
instructions are permitted to have combustible mate- 
rial in contact with their exterior surfaces. 


2. Where masonry fireplaces are constructed as part of 
masonry or concrete walls, combustible materials 
shall not be in contact with the masonry or concrete 
walls less than 12 inches (306 mm) from the inside 
surface of the nearest firebox lining. 


3. Exposed combustible trim and the edges of sheath- 
ing materials, such as wood siding, flooring and dry- 
wall, are permitted to abut the masonry fireplace 
sidewalls and hearth extension, in accordance with 
Figure 2111.12, provided that such combustible trim 
or sheathing is not less than 12 inches (306 mm) 
from the inside surface of the nearest firebox lining. 


4. Exposed combustible mantels or trim is permitted to 
be placed directly on the masonry fireplace front 
surrounding the fireplace opening, provided that 
such combustible materials shall not be placed 
within 6 inches (153 mm) of a fireplace opening. 
Combustible material directly above and within 12 
inches (305 mm) of the fireplace opening shall not 
project more than '/, inch (3.2 mm) for each 1-inch 
(25 mm) distance from such opening. Combustible 
materials located along the sides of the fireplace 
opening that project more than 1'/, inches (38 mm) 
from the face of the fireplace shall have an addi- 
tional clearance equal to the projection. 


COMBUSTIBLE SHEATHING 
EDGE ABUTTING MASONRY 
12" MIN FROM FIREBOX 


2" CLEARANCE (AIRSPACE) 
TO COMBUSTIBLE FRAMING 


WOOD MANTEL 


For SI: 1 inch = 25.4 mm 
FIGURE 2111.12 


ILLUSTRATION OF EXCEPTION TO 
FIREPLACE CLEARANCE PROVISION 
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2111.13 Fireplace fireblocking. All spaces between fire- 
places and floors and ceilings through which fireplaces pass 
shall be fireblocked with noncombustible material securely 
fastened in place. The fireblocking of spaces between wood 
joists, beams or headers shall be to a depth of | inch (25 mm) 
and shall only be placed on strips of metal or metal lath laid 
across the spaces between combustible material and the 
chimney. 


2111.14 Exterior air. Factory-built or masonry fireplaces 
covered in this section shall be equipped with an exterior air 
supply to ensure proper fuel combustion unless the room is 
mechanically ventilated and controlled so that the indoor 
pressure is neutral or positive. 


2111.14.1 Factory-built fireplaces. Exterior combustion 
air ducts for factory-built fireplaces shall be listed compo- 
nents of the fireplace, and installed according to the 
fireplace manufacturer’s instructions. 


2111.14.2 Masonry fireplaces. Listed combustion air 
ducts for masonry fireplaces shall be installed according to 
the terms of their listing and manufacturer’s instructions. 


2111.14.3 Exterior air intake. The exterior air intake 
shall be capable of providing all combustion air from the 
exterior of the dwelling. The exterior air intake shall not be 
located within a garage, attic, basement or crawl space of 
the dwelling nor shall the air intake be located at an eleva- 
tion higher than the firebox. The exterior air intake shall 
be covered with a corrosion-resistant screen of '/,-inch 
(6.4 mm) mesh. 


2111.14.4 Clearance. Unlisted combustion air ducts shall 
be installed with a minimum 1-inch (25 mm) clearance to 
combustibles for all parts of the duct within 5 feet (1524 
mm) of the duct outlet. 


2111.14.5 Passageway. The combustion air passageway 
shall be not less than 6 square inches (3870 mm?) and not 
more than 55 square inches (0.035 m?), except that 
combustion air systems for listed fireplaces or for fire- 
places tested for emissions shall be constructed according 
to the fireplace manufacturer's instructions. 


2111.14.6 Outlet. The exterior air outlet is permitted to be 
located in the back or sides of the firebox chamber or 
within 24 inches (610 mm) of the firebox opening on or 
near the floor. The outlet shall be closable and designed to 
prevent burning material from dropping into concealed 
combustible spaces. 


SECTION 2112 
MASONRY HEATERS 


2112.1 Definition. A masonry heater is a heating appliance 
constructed of concrete or solid masonry, hereinafter referred 
to as “masonry,” which is designed to absorb and store heat 
from a solid fuel fire built in the firebox by routing the 
exhaust gases through internal heat exchange channels in 
which the flow path downstream of the firebox includes flow 
in either a horizontal or downward direction before entering 
the chimney and which delivers heat by radiation from the 
masonry surface of the heater. 
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2112.2 Installation. Masonry heaters shall be installed in 
accordance with this section and comply with one of the 
following: 


1. Masonry heaters shall comply with the requirements of 
ASTM E1602. 


2. Masonry heaters shall be listed and labeled in accor- 
dance with UL 1482 or EN 15250 and installed in 
accordance with the manufacturer's instructions. 


2112.3 Footings and foundation. The firebox floor of a 
masonry heater shall be a minimum thickness of 4 inches 
(102 mm) of noncombustible material and be supported on a 
noncombustible footing and foundation in accordance with 
Section 2113.2. 


2112.4 Seismic reinforcing. In structures assigned to Seismic 
Design Category D, E or F, masonry heaters shall be 
anchored to the masonry foundation in accordance with 
Section 2113.3. Seismic reinforcing shall not be required 
within the body of a masonry heater with a height that is 
equal to or less than 3.5 times its body width and where the 
masonry chimney serving the heater is not supported by the 
body of the heater. Where the masonry chimney shares a 
common wall with the facing of the masonry heater, the 
chimney portion of the structure shall be reinforced in accor- 
dance with Section 2113. 


2112.5 Masonry heater clearance. Combustible materials 
shall not be placed within 36 inches (914 mm) or the distance 
of the allowed reduction method from the outside surface of a 
masonry heater in accordance with NFPA 211, Section 12.6, 
and the required space between the heater and combustible 
material shall be fully vented to permit the free flow of air 
around all heater surfaces. 


Exceptions: 


1. Where the masonry heater wall thickness is not less 
than 8 inches (203 mm) of solid masonry and the 
wall thickness of the heat exchange channels is not 
less than 5 inches (127 mm) of solid masonry, com- 
bustible materials shall not be placed within 4 inches 
(102 mm) of the outside surface of a masonry heater. 
A clearance of not less than 8 inches (203 mm) shall 
be provided between the gas-tight capping slab of 
the heater and a combustible ceiling. 


2. Masonry heaters /isted and labeled in accordance 
with UL 1482 or EN 15250 and installed in accor- 
dance with the manufacturer's instructions. 


SECTION 2113 
MASONRY CHIMNEYS 


2113.1 General. The construction of masonry chimneys 
consisting of solid masonry units, hollow masonry units 
grouted solid, stone or concrete shall be in accordance with 
this section. 


2113.2 Footings and foundations. Footings for masonry 
chimneys shall be constructed of concrete or solid masonry 
not less than 12 inches (305 mm) thick and shall extend not 
less than 6 inches (152 mm) beyond the face of the founda- 
tion or support wall on all sides. Footings shall be founded on 
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natural undisturbed earth or engineered fill below frost depth. 
In areas not subjected to freezing, footings shall be not less 
than 12 inches (305 mm) below finished grade. 


2113.3 Seismic reinforcement. In structures assigned to 
Seismic Design Category A or B, seismic reinforcement is 
not required. In structures assigned to Seismic Design Cate- 
gory C or D, masonry chimneys shall be reinforced and 
anchored in accordance with Sections 2113.3.1, 2113.3.2 and 
2113.4. In structures assigned to Seismic Design Category E 
or F, masonry chimneys shall be reinforced in accordance 
with the requirements of Sections 2101 through 2108 and 
anchored in accordance with Section 2113.4. 


2113.3.1 Vertical reinforcement. For chimneys up to 40 
inches (1016 mm) wide, four No. 4 continuous vertical 
bars anchored in the foundation shall be placed in the 
concrete between wythes of solid masonry or within the 
cells of hollow unit masonry and grouted in accordance 
with Section 2103.3. Grout shall be prevented from bond- 
ing with the flue liner so that the flue liner is free to move 
with thermal expansion. For chimneys greater than 40 
inches (1016 mm) wide, two additional No. 4 vertical bars 
shall be provided for each additional 40 inches (1016 mm) 
in width or fraction thereof. 


2113.3.2 Horizontal reinforcement. Vertical reinforce- 
ment shall be placed enclosed within '/,-inch (6.4 mm) 
ties, or other reinforcing of equivalent net cross-sectional 
area, spaced not to exceed 18 inches (457 mm) on center 
in concrete, or placed in the bed joints of unit masonry, at 
not less than every 18 inches (457 mm) of vertical height. 
Two such ties shall be provided at each bend in the verti- 
cal bars. 


2113.4 Seismic anchorage. Masonry chimneys and founda- 
tions shall be anchored at each floor, ceiling or roof line more 
than 6 feet (1829 mm) above grade with two °/,,-inch by 1- 
inch (4.8 mm by 25 mm) straps embedded not less than 12 
inches (305 mm) into the chimney. Straps shall be hooked 
around the outer bars and extend 6 inches (152 mm) beyond 
the bend. Each strap shall be fastened to not less than four 
floor joists with two '/,-inch (12.7 mm) bolts. 


Exception: Seismic anchorage is not required for the 
following: 


1. In structures assigned to Seismic Design Category A 
or B. 


2. Where the masonry fireplace is constructed com- 
pletely within the exterior walls. 


2113.5 Corbeling. Masonry chimneys shall not be corbeled 
more than half of the chimney’s wall thickness from a wall or 
foundation, nor shall a chimney be corbeled from a wall or 
foundation that is less than 12 inches (305 mm) in thickness 
unless it projects equally on each side of the wall, except that 
on the second story of a two-story dwelling, corbeling of 
chimneys on the exterior of the enclosing walls is permitted 
to equal the wall thickness. The projection of a single course 
shall not exceed one-half the unit height or one-third of the 
unit bed depth, whichever is less. 


2113.6 Changes in dimension. The chimney wall or chim- 
ney flue lining shall not change in size or shape within 6 
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inches (152 mm) above or below where the chimney passes 
through floor components, ceiling components or roof 
components. 


2113.7 Offsets. Where a masonry chimney is constructed 
with a fireclay flue liner surrounded by one wythe of 
masonry, the maximum offset shall be such that the centerline 
of the flue above the offset does not extend beyond the center 
of the chimney wall below the offset. Where the chimney 
offset is supported by masonry below the offset in an 
approved manner, the maximum offset limitations shall not 
apply. Each individual corbeled masonry course of the offset 
shall not exceed the projection limitations specified in 
Section 2113.5. 


2113.8 Additional load. Chimneys shall not support /oads 
other than their own weight unless they are designed and 
constructed to support the additional /oad. Masonry chimneys 
are permitted to be constructed as part of the masonry walls 
or concrete walls of the building. 


2113.9 Termination. Chimneys shall extend not less than 2 
feet (610 mm) higher than any portion of the building within 
10 feet (3048 mm), but shall be not less than 3 feet (914 mm) 
above the highest point where the chimney passes through the 
roof. 


2113.9.1 Chimney caps. Masonry chimneys shall have a 
concrete, metal or stone cap, sloped to shed water, a drip 
edge and a caulked bond break around any flue liners in 
accordance with ASTM C1283. 


2113.9.2 Spark arrestors. Where a spark arrestor is 
installed on a masonry chimney, the spark arrestor shall 
meet all of the following requirements: 


1. The net free area of the arrestor shall be not less than 
four times the net free area of the outlet of the chim- 
ney flue it serves. 


2. The arrestor screen shall have heat and corrosion 
resistance equivalent to 19-gage galvanized steel or 
24-gage stainless steel. 


3. Openings shall not permit the passage of spheres 
having a diameter greater than '/, inch (12.7 mm) 
nor block the passage of spheres having a diameter 
less than ?/, inch (9.5 mm). 


4. The spark arrestor shall be accessible for cleaning 
and the screen or chimney cap shall be removable to 
allow for cleaning of the chimney flue. 


2113.9.3 Rain caps. Where a masonry or metal rain cap is 
installed on a masonry chimney, the net free area under the 
cap shall be not less than four times the net free area of the 
outlet of the chimney flue it serves. 


2113.10 Wall thickness. Masonry chimney walls shall be 
constructed of concrete, solid masonry units or hollow 
masonry units grouted solid with not less than 4 inches (102 
mm) nominal thickness. 


2113.10.1 Masonry veneer chimneys. Where masonry is 
used as veneer for a framed chimney, through flashing and 
weep holes shall be provided as required by Chapter 14. 


2113.11 Flue lining (material). Masonry chimneys shall be 
lined. The lining material shall be appropriate for the type of 
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appliance connected, according to the terms of the appliance 
listing and the manufacturer’s instructions. 


2113.11.1 Residential-type appliances (general). Flue 
lining systems shall comply with one of the following: 


1. Clay flue lining complying with the requirements of 
ASTM C315. 

2. Listed chimney lining systems complying with UL 
1777. 


3. Factory-built chimneys or chimney units listed for 
installation within masonry chimneys. 


4, Other approved materials that will resist corrosion, 
erosion, softening or cracking from flue gases and 
condensate at temperatures up to 1,800°F (982°C). 


2113.11.1.1 Flue linings for specific appliances. Flue 
linings other than those covered in Section 2113.11.1 
intended for use with specific appliances shall comply 
with Sections 2113.11.1.2 through 2113.11.1.4, 
2113.11.2 and 2113.11.3. 


2113.11.1.2 Gas appliances. Flue lining systems for 
gas appliances shall be in accordance with the Mechan- 
ical Code. 


2113.11.1.3 Pellet fuel-burning appliances. Flue 
lining and vent systems for use in masonry chimneys 
with pellet fuel-burning appliances shall be limited to 
flue lining systems complying with Section 2113.11.1 
and pellet vents /isted for installation within masonry 
chimneys (see Section 2113.11.1.5 for marking). 


2113.11.1.4 Oil-fired appliances approved for use 
with L-vent. Flue lining and vent systems for use in 
masonry chimneys with oil-fired appliances approved 
for use with Type L vent shall be limited to flue lining 
systems complying with Section 2113.11.1 and /isted 
chimney liners complying with UL 641 (see Section 
2113.11.1.5 for marking). 


2113.11.1.5 Notice of usage. When a flue is relined 
with a material not complying with Section 2113.11.1, 
the chimney shall be plainly and permanently identified 
by a /abel attached to a wall, ceiling or other conspicu- 
ous location adjacent to where the connector enters the 
chimney. The Zabel shall include the following message 
or equivalent language: “This chimney is for use only 
with (type or category of appliance) that burns (type of 
fuel). Do not connect other types of appliances." 


2113.11.2 Concrete and masonry chimneys for 
medium-heat appliances. Concrete and masonry chim- 
neys for medium-heat appliances shall comply with 
Sections 2113.11.2.1 through 2113.11.2.5. 


2113.11.2.1 Construction. Chimneys for medium-heat 
appliances shall be constructed of solid masonry units 
or of concrete with walls not less than 8 inches (203 
mm) thick, or with stone masonry not less than 12 
inches (305 mm) thick. 


2113.11.2.2 Lining. Concrete and masonry chimneys 
shall be lined with an approved medium-duty refrac- 
tory brick not less than 4'/, inches (114 mm) thick laid 
on the 4'/,-inch bed (114 mm) in an approved medium- 
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duty refractory mortar. The lining shall start 2 feet (610 
mm) or more below the lowest chimney connector 
entrance. Chimneys terminating 25 feet (7620 mm) or 
less above a chimney connector entrance shall be lined 
to the top. 


2113.11.2.3 Multiple passageway. Concrete and 
masonry chimneys containing more than one passage- 
way shall have the liners separated by a minimum 4- 
inch-thick (102 mm) concrete or so/id masonry wall. 


2113.11.2.4 Termination height. Concrete and 
masonry chimneys for medium-heat appliances shall 
extend not less than 10 feet (3048 mm) higher than any 
portion of any building within 25 feet (7620 mm). 


2113.11.2.5 Clearance. A minimum clearance of 4 
inches (102 mm) shall be provided between the exterior 
surfaces of a concrete or masonry chimney for 
medium-heat appliances and combustible material. 


2113.11.3 Concrete and masonry chimneys for high- 
heat appliances. Concrete and masonry chimneys for 
high-heat appliances shall comply with 2113.11.3.1 
through 2113.11.3.4. 


2113.11.3.1 Construction. Chimneys for high-heat 
appliances shall be constructed with double walls of 
solid masonry units or of concrete, each wall to be not 
less than 8 inches (203 mm) thick with a minimum 
airspace of 2 inches (51 mm) between the walls. 


2113.11.3.2 Lining. The inside of the interior wall shall 
be lined with an approved high-duty refractory brick, 
not less than 4'/, inches (114 mm) thick laid on the 4'/,- 
inch bed (114 mm) in an approved high-duty refractory 
mortar. The lining shall start at the base of the chimney 
and extend continuously to the top. 


2113.11.3.3 Termination height. Concrete and 
masonry chimneys for high-heat appliances shall 
extend not less than 20 feet (6096 mm) higher than any 
portion of any building within 50 feet (15 240 mm). 


2113.11.3.4 Clearance. Concrete and masonry chim- 
neys for high-heat appliances shall have approved 
clearance from buildings and structures to prevent 
overheating combustible materials, permit inspection 
and maintenance operations on the chimney and 
prevent danger of burns to persons. 


2113.12 Clay flue lining (installation). Clay flue liners shall 
be installed in accordance with ASTM C1283 and extend 
from a point not less than 8 inches (203 mm) below the 
lowest inlet or, in the case of fireplaces, from the top of the 
smoke chamber to a point above the enclosing walls. The 
lining shall be carried up vertically, with a maximum slope 
not greater than 30 degrees (0.52 rad) from the vertical. 


Clay flue liners shall be laid in medium-duty nonwater- 
soluble refractory mortar conforming to ASTM C199 with 
tight mortar joints left smooth on the inside and installed to 
maintain an airspace or insulation not to exceed the thickness 
of the flue liner separating the flue liners from the interior 
face of the chimney masonry walls. Flue lining shall be sup- 
ported on all sides. Only enough mortar shall be placed to 
make the joint and hold the liners in position. 
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2113.13 Additional requirements. 


2113.13.1 Listed materials. Listed materials used as flue 
linings shall be installed in accordance with the terms of 
their listings and the manufacturer’s instructions. 


2113.13.2 Space around lining. The space surrounding a 
chimney lining system or vent installed within a masonry 
chimney shall not be used to vent any other appliance. 


Exception: This shall not prevent the installation of a 
separate flue lining in accordance with the manufac- 
turer’s instructions. 


2113.14 Multiple flues. Where two or more flues are located 
in the same chimney, masonry wythes shall be built between 
adjacent flue linings. The masonry wythes shall be not less 
than 4 inches (102 mm) thick and bonded into the walls of the 
chimney. 


Exception: Where venting only one appliance, two flues 
are permitted to adjoin each other in the same chimney 
with only the flue lining separation between them. The 
joints of the adjacent flue linings shall be staggered not 
less than 4 inches (102 mm). 


2113.15 Flue area (appliance). Chimney flues shall not be 
smaller in area than the area of the connector from the appli- 
ance. Chimney flues connected to more than one appliance 
shall be not less than the area of the largest connector plus 50 
percent of the areas of additional chimney connectors. 


Exceptions: 


1. Chimney flues serving oil-fired appliances sized in 
accordance with NFPA 31. 


224 


187 


MINIMUM CROSS-SECTIONAL AREA (square inches) 
5 


ROUND FLUES 


For SI: 1 inch = 25.4 mm, 1 square inch = 645 mm’, 


n HEIGHT, MEASURED FROM FLOOR 
u OF COMBUSTION CHAMBER TO 
d TOP OF FLUE (FT) 
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2. Chimney flues serving gas-fired appliances sized in 
accordance with the Mechanical Code. 


2113.16 Flue area (masonry fireplace). Flue sizing for 
chimneys serving fireplaces shall be in accordance with 
Section 2113.16.1 or 2113.16.2. 


2113.16.1 Minimum area. Round chimney flues shall 
have a minimum net cross-sectional area of not less than 
У of the fireplace opening. Square chimney flues shall 
have a minimum net cross-sectional area of not less than 
По of the fireplace opening. Rectangular chimney flues 
with an aspect ratio less than 2 to 1 shall have a minimum 
net cross-sectional area of not less than '/,, of the fireplace 
opening. Rectangular chimney flues with an aspect ratio of 
2 to 1 or more shall have a minimum net cross-sectional 
area of not less than '/, of the fireplace opening. 


2113.16.2 Determination of minimum area. The mini- 
mum net cross-sectional area of the flue shall be determined 
in accordance with Figure 2113.16. A flue size providing 
not less than the equivalent net cross-sectional area shall be 
used. Cross-sectional areas of clay flue linings are as 
provided in Tables 2113.16(1) and 2113.16(2) or as 
provided by the manufacturer or as measured in the field. 
The height of the chimney shall be measured from the fire- 
box floor to the top of the chimney flue. 


2113.17 Inlet. Inlets to masonry chimneys shall enter from 
the side. Inlets shall have a thimble of fireclay, rigid refrac- 
tory material or metal that will prevent the connector from 
pulling out of the inlet or from extending beyond the wall of 
the liner. 


FIGURE 2113.16 
FLUE SIZES FOR MASONRY CHIMNEYS 
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TABLE 2113.16(1) 
NET CROSS-SECTIONAL AREA OF ROUND FLUE SIZES* 


FLUE SIZE, INSIDE DIAMETER CROSS-SECTIONAL AREA 
(inches) (square inches) 
CP EMEN a Te 


For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm’. 
a. Flue sizes are based on ASTM C315. 


TABLE 2113.16(2) 
NET CROSS-SECTIONAL AREA OF 
SQUARE AND RECTANGULAR FLUE SIZES 


DIMENSIONS (inches) (square inches) 
67 


For SI: 1 inch = 25.4 mm, | square inch = 645.16 mm’, 


2113.18 Masonry chimney cleanout openings. Cleanout 
openings shall be provided within 6 inches (152 mm) of the 
base of each flue within every masonry chimney. The upper 
edge of the cleanout shall be located not less than 6 inches 
(152 mm) below the lowest chimney inlet opening. The 
height of the opening shall be not less than 6 inches (152 
mm). The cleanout shall be provided with a noncombustible 
cover. 


Exception: Chimney flues serving masonry fireplaces, 
where cleaning is possible through the fireplace opening. 


2113.19 Chimney clearances. Any portion of a masonry 
chimney located in the interior of the building or within the 
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exterior wall of the building shall have a minimum airspace 
clearance to combustibles of 2 inches (51 mm). Chimneys 
located entirely outside the exterior walls of the building, 
including chimneys that pass through the soffit or cornice, 
shall have a minimum airspace clearance of | inch (25 mm). 
The airspace shall not be filled, except to provide fireblocking 
in accordance with Section 2113.20. 


Exceptions: 


1. Masonry chimneys equipped with a chimney lining 
system /isted and labeled for use in chimneys in 
contact with combustibles in accordance with UL 
1777, and installed in accordance with the manufac- 
turer's instructions, are permitted to have combusti- 
ble material in contact with their exterior surfaces. 


2. Where masonry chimneys are constructed as part of 
masonry or concrete walls, combustible materials 
shall not be in contact with the masonry or concrete 
wall less than 12 inches (305 mm) from the inside 
surface of the nearest flue lining. 


3. Exposed combustible trim and the edges of sheath- 
ing materials, such as wood siding, are permitted to 
abut the masonry chimney sidewalls, in accordance 
with Figure 2113.19, provided that such combusti- 
ble trim or sheathing is not less than 12 inches (305 
mm) from the inside surface of the nearest flue lin- 
ing. Combustible material and trim shall not overlap 
the corners of the chimney by more than 1 inch (25 
mm). 


MASONRY ABUTTING 
COMBUSTIBLE SHEATHING 
12" FROM FLUE LINING 


= 


эри 
ДР ДР LL Ba 


1” CLEARANCE (AIRSPACE) 
TO COMBUSTIBLE SHEATHING 


FIGURE 2113.19 
ILLUSTRATION OF EXCEPTION THREE 
CHIMNEY CLEARANCE PROVISION 


2113.20 Chimney fireblocking. All spaces between chim- 
neys and floors and ceilings through which chimneys pass 
shall be fireblocked with noncombustible material securely 
fastened in place. The fireblocking of spaces between wood 
joists, beams or headers shall be self-supporting or be placed 
on strips of metal or metal lath laid across the spaces between 
combustible material and the chimney. 


SECTION 2114 
DRY-STACK MASONRY 


2114.1 General. The design of dry-stack masonry structures 
shall comply with the requirements of Chapters 1 through 8 
of TMS 402 except as modified by Sections 2114.2 through 
2114.5. 
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2114.2 Limitations. Dry-stack masonry shall be prohibited 
in Risk Category IV structures. 


2114.3 Materials. Concrete masonry units complying with 
ASTM C90 shall be used. 


2114.4 Strength. Dry-stack masonry shall be of adequate 
strength and proportions to support all superimposed /oads 
without exceeding the allowable stresses listed in Table 
2114.4. Allowable stresses not specified in Table 2114.4 shall 
comply with the requirements of Chapter 8 of TMS 402. 


TABLE 2114.4 
GROSS CROSS-SECTIONAL AREA 
ALLOWABLE STRESS FOR DRY-STACK MASONRY 


DESCRIPTION MAXIMUM gr A STRESS 


Flexural tension 
Horizontal span 
Vertical span 


For SI: 1 pound per square inch = 0.006895 MPa. 


2114.5 Construction. Construction of dry-stack masonry 
shall comply with ASTM C946. 
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CHAPTER 22 
STEEL 


SECTION 2201 
GENERAL 


2201.1 Scope. The provisions of this chapter govern the qual- 
ity, design, fabrication and erection of steel construction. 


SECTION 2202 
IDENTIFICATION OF STEEL 
FOR STRUCTURAL PURPOSES 


2202.1 General. Identification of structural steel elements 
shall be in accordance with AISC 360. Identification of cold- 
formed steel members shall be in accordance with AISI $100. 
Identification of cold-formed steel /ight-frame construction 
shall also comply with the requirements contained in AISI 
$240 or AISI 5220, as applicable. Other steel furnished for 
structural load-carrying purposes shall be properly identified 
for conformity to the ordered grade in accordance with the 
specified ASTM standard or other specification and the 
provisions of this chapter. Where the steel grade is not readily 
identifiable from marking and test records, the steel shall be 
tested to verify conformity to such standards. 


SECTION 2203 
PROTECTION OF STEEL 
FOR STRUCTURAL PURPOSES 


2203.1 General. Painting of structural steel elements shall be 
in accordance with AISC 360. Painting of open-web steel 
joists and joist girders shall be in accordance with SJI 100 
and SJI 200. Individual structural members and assembled 
panels of cold-formed steel construction shall be protected 
against corrosion in accordance with the requirements 
contained in AISI S100. Protection of cold-formed steel /igAt- 
frame construction shall be in accordance with AISI S240 or 
AISI S220, as applicable. 


SECTION 2204 
CONNECTIONS 


2204.1 Welding. The details of design, workmanship and 
technique for welding and qualification of welding personnel 
shall be in accordance with the specifications listed in 
Sections 2205, 2206, 2207, 2208, 2210 and 2211. For special 
inspection of welding, see Section 1705.2. 


2204.2 Bolting. The design, installation and inspection of 
bolts shall be in accordance with the requirements of 
Sections 2205, 2206, 2207, 2210 and 2211. For special 
inspection of the installation of high-strength bolts, see 
Section 1705.2. 


2204.3 Anchor rods. Anchor rods shall be set in accor- 
dance with the approved construction documents. The 
protrusion of the threaded ends through the connected mate- 
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rial shall fully engage the threads of the nuts but shall not be 
greater than the length of the threads on the bolts. 


SECTION 2205 
STRUCTURAL STEEL 


2205.1 General. The design, fabrication and erection of 
structural steel elements in buildings, structures and portions 
thereof shall be in accordance with AISC 360. 


2205.2 Seismic design. Where required, the seismic design, 
fabrication and erection of buildings, structures and portions 
thereof shall be in accordance with Section 2205.2.1 or 
2205.2.2, as applicable. 


2205.2.1 Structural steel seismic  force-resisting 
systems. The design, detailing, fabrication and erection of 
structural steel seismic force-resisting systems shall be in 
accordance with the provisions of Section 2205.2.1.1 or 
2205.2.1.2, as applicable. 


2205.2.1.1 Seismic Design Category B or C. Struc- 
tures assigned to Seismic Design Category B or C shall 
be of any construction permitted in Section 2205. 
Where a response modification coefficient, R, in accor- 
dance with ASCE 7, Table 12.2-1, is used for the 
design of structures assigned to Seismic Design Cate- 
gory B or C, the structures shall be designed and 
detailed in accordance with the requirements of AISC 
341. Beam-to-column moment connections in special 
moment frames and intermediate moment frames shall 
be prequalified in accordance with AISC 341, Section 
K1, qualified by testing in accordance with AISC 341, 
Section K2, or shall be prequalified in accordance with 
AISC 358. 


Exception: The response modification coefficient, 
R, designated for “Steel systems not specifically 
detailed for seismic resistance, excluding cantilever 
column systems" in ASCE 7, Table 12.2-1, shall be 
permitted for systems designed and detailed in accor- 
dance with AISC 360, and need not be designed and 
detailed in accordance with AISC 341. 


2205.2.1.2 Seismic Design Category D, E or F. Struc- 
tures assigned to Seismic Design Category D, E or F shall 
be designed and detailed in accordance with AISC 341, 
except as permitted in ASCE 7, Table 15.4-1. Beam-to- 
column moment connections in special moment frames 
and intermediate moment frames shall be prequalified in 
accordance with AISC 341, Section K1, qualified by test- 
ing in accordance with AISC 341, Section K2, or shall be 
prequalified in accordance with AISC 358. 


2205.2.2 Structural steel elements. The design, detailing, 
fabrication and erection of structural steel elements in 
seismic force-resisting systems other than those covered in 
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Section 2205.2.1, including struts, collectors, chords and 
foundation elements, shall be in accordance with AISC 
341 where either of the following applies: 


1. The structure is assigned to Seismic Design Cate- 
gory D, E or F, except as permitted in ASCE 7, 
Table 15.4-1. 


2. A response modification coefficient, R, greater than 
3 in accordance with ASCE 7, Table 12.2-1, is used 
for the design of the structure assigned to Seismic 
Design Category В ог С. 


SECTION 2206 
COMPOSITE STRUCTURAL STEEL 
AND CONCRETE STRUCTURES 


2206.1 General. Systems of structural steel elements acting 
compositely with reinforced concrete shall be designed in 
accordance with AISC 360 and ACI 318, excluding ACI 318 
Chapter 14. 


2206.2 Seismic design. Where required, the seismic design, 
fabrication and erection of composite steel and concrete 
systems shall be in accordance with Section 2206.2.1. 


2206.2.1 Seismic requirements for composite structural 
steel and concrete construction. Where a response modi- 
fication coefficient, R, in accordance with ASCE 7, Table 
12.2-1, is used for the design of systems of structural steel 
acting compositely with reinforced concrete, the structures 
shall be designed and detailed in accordance with the 
requirements of AISC 341. 


SECTION 2207 
STEEL JOISTS 


2207.1 General. The design, manufacture and use of open- 
web steel joists and joist girders shall be in accordance with 
either SJI 100 or SJI 200, as applicable. 


2207.1.1 Seismic design. Where required, the seismic 
design of buildings shall be in accordance with the addi- 
tional provisions of Section 2205.2 or 2211.1.1. 


2207.2 Design. The registered design professional shall indi- 
cate on the construction documents the steel joist and steel 
joist girder designations from the specifications listed in 
Section 2207.1; and shall indicate the requirements for joist 
and joist girder design, layout, end supports, anchorage, 
bridging design that differs from the SJI specifications listed 
in Section 2207.1, bridging termination connections and 
bearing connection design to resist uplift and lateral loads. 
These documents shall indicate special requirements as 
follows: 


1. Special /oads including: 
1.1. Concentrated /oads. 
1.2. Nonuniform /oads. 
1.3. Net uplift /oads. 
1.4. Axial /oads. 
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1.5. End moments. 
1.6. Connection forces. 
2. Special considerations including: 


2.1. Profiles for joist and joist girder configurations 
that differ from those defined by the SJI specifica- 
tions listed in Section 2207.1. 


2.2. Oversized or other nonstandard web openings. 
2.3. Extended ends. 


3. Live and total /oad deflection criteria for joists and joist 
girder configurations that differ from those defined by 
the SJI specifications listed in Section 2207.1. 


2207.3 Calculations. The steel joist and joist girder manufac- 
turer shall design the steel joists and steel joist girders іп 
accordance with the SJI specifications listed in Section 
2207.1 to support the /oad requirements of Section 2207.2. 
The registered design professional shall be permitted to 
require submission of the steel joist and joist girder calcula- 
tions as prepared by a registered design professional 
responsible for the product design. Where requested by the 
registered design professional, the steel joist manufacturer 
shall submit design calculations with a cover letter bearing 
the seal and signature of the joist manufacturer’s registered 
design professional. In addition to the design calculations 
submitted under seal and signature, the following shall be 
included: 


1. Bridging design that differs from the SJI specifications 
listed in Section 2207.1, such as cantilevered condi- 
tions and net uplift. 


2. Connection design for: 

2.1. Connections that differ from the SJI specifications 
listed in Section 2207.1, such as flush-framed or 
framed connections. 

2.2. Field splices. 

2.3. Joist headers. 

2207.4 Steel joist drawings. Steel joist placement plans shall 
be provided to show the steel joist products as specified on 
the approved construction documents and are to be utilized 
for field installation in accordance with specific project 


requirements as stated in Section 2207.2. Steel joist place- 
ment plans shall include, at a minimum, the following: 


1. Listing of applicable /oads as stated in Section 2207.2 
and used in the design of the steel joists and joist gird- 
ers as specified in the approved construction docu- 
ments. 


2. Profiles for joist and joist girder configurations that dif- 
fer from those defined by the SJI specifications listed in 
Section 2207.1. 


3. Connection requirements for: 
3.1. Joist supports. 
3.2. Joist girder supports. 
3.3. Field splices. 
3.4. Bridging attachments. 
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4. Live and total /oad deflection criteria for joists and joist 
girder configurations that differ from those defined by 
the SJI specifications listed in Section 2207.1. 


5. Size, location and connections for bridging. 
6. Joist headers. 


Steel joist placement plans do not require the seal and sig- 
nature of the joist manufacturer’s registered design profes- 
sional. 


2207.5 Certification. At completion of manufacture, the 
steel joist manufacturer shall submit a certificate of compli- 
ance to the owner or the owner’s authorized agent for 
submittal to the building official as specified in Section 
1704.5 stating that work was performed in accordance with 
approved construction documents and with SJI specifications 
listed in Section 2207.1. 


SECTION 2208 
STEEL CABLE STRUCTURES 


2208.1 General. The design, fabrication and erection includ- 
ing related connections, and protective coatings of steel 
cables for buildings shall be in accordance with ASCE 19. 


SECTION 2209 
STEEL STORAGE RACKS 


2209.1 Steel storage racks. The design, testing and utiliza- 
tion of steel storage racks made of cold-formed or hot-rolled 
steel structural members shall be in accordance with RMI 
ANSI/MH 16.1. Where required by ASCE 7, the seismic 
design of steel storage racks shall be in accordance with 
Section 15.5.3 of ASCE 7. 


2209.2 Steel cantilevered storage racks. The design, testing 
and utilization of steel cantilevered storage racks made of 
cold-formed or hot-rolled steel structural members shall be in 
accordance with RMI ANSI/MH 16.3. Where required by 
ASCE 7, the seismic design of steel cantilevered storage 
racks shall be in accordance with Section 15.5.3 of ASCE 7. 


2209.3 Inspection. For rack storage structures that are 8 feet 
(2438 mm) in height or greater to the top /оаа level and 
assigned to Seismic Design Category D, E, or F, special 
inspections shall be provided in accordance with Section 
1705.13.7. 


SECTION 2210 
COLD-FORMED STEEL 


2210.1 General. The design of cold-formed carbon and low- 
alloy steel structural members shall be in accordance with 
AISI $100. The design of cold-formed stainless-steel struc- 
tural members shall be in accordance with ASCE 8. Cold- 
formed steel /ight-frame construction shall comply with 
Section 2211. Where required, the seismic design of cold- 
formed steel structures shall be in accordance with the addi- 
tional provisions of Section 2210.2. 
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2210.1.1 Steel decks. The design and construction of 
cold-formed steel decks shall be in accordance with this 
section. 


2210.1.1.1 Noncomposite steel floor decks. Noncom- 
posite steel floor decks shall be permitted to be 
designed and constructed in accordance with 
ANSI/SDI-NC1.0. 


2210.1.1.2 Steel roof deck. Steel roof decks shall be 
permitted to be designed and constructed in accordance 
with ANSI/SDI-RD1.0. 


2210.1.1.3 Composite slabs on steel decks. Composite 
slabs of concrete and steel deck shall be permitted to be 
designed and constructed in accordance with SDI-C. 


2210.2 Seismic requirements for cold-formed steel struc- 
tures. Where a response modification coefficient, R, in 
accordance with ASCE 7, Table 12.2-1, is used for the design 
of cold-formed steel structures, the structures shall be 
designed and detailed in accordance with the requirements of 
AISI $100, ASCE 8, or, for cold-formed steel special-bolted 
moment frames, AISI $400. 


SECTION 2211 
COLD-FORMED STEEL 
LIGHT-FRAME CONSTRUCTION 


2211.1 Structural framing. For cold-formed steel /ight- 
frame construction, the design and installation of the follow- 
ing structural framing systems, including their members and 
connections, shall be in accordance with AISI S240, and 
Sections 2211.1.1 through 2211.1.3, as applicable: 


1. Floor and roof systems. 
2. Structural walls. 


3. Shear walls, strap-braced walls and diaphragms that 
resist in-plane lateral loads. 


4. Trusses. 


2211.1.1 Seismic requirements for cold-formed steel 
structural systems. The design of cold-formed steel /ight- 
frame construction to resist seismic forces shall be in 
accordance with the provisions of Section 2211.1.1.1 or 
2211.1.1.2, as applicable. 


2211.1.1.1 Seismic Design Categories B and C. 
Where a response modification coefficient, R, in accor- 
dance with ASCE 7, Table 12.2-1 is used for the design 
of cold-formed steel /ight-frame construction assigned 
to Seismic Design Category B or C, the seismic force- 
resisting system shall be designed and detailed in accor- 
dance with the requirements of AISI S400. 


Exception: The response modification coefficient, 
R, designated for “Steel systems not specifically 
detailed for seismic resistance, excluding cantilever 
column systems" in ASCE 7, Table 12.2-1, shall be 
permitted for systems designed and detailed in accor- 
dance with AISI S240 and need not be designed and 
detailed in accordance with AISI S400 


2211.1.1.2 Seismic Design Categories D through F. 
In cold-formed steel /ight-frame construction assigned 
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to Seismic Design Category D, E or F, the seismic 


force-resisting system shall be designed and detailed in 


accordance with AISI S400. 


2211.1.2 Prescriptive framing. Detached one- and two- 
family dwellings and townhouses, less than or equal to 
three stories above grade plane, shall be permitted to be 
constructed in accordance with AISI $230 subject to the 
limitations therein. 


2211.1.3 Truss design. Cold-formed steel trusses shall 
comply with the additional provisions of Sections 
2211.1.3.1. through 2211.1.3.3. 


2211.1.3.1 Truss design drawings. The truss design 
drawings shall conform to the requirements of Section 
П of AISI 5202 and shall be provided with the ship- 
ment of trusses delivered to the job site. The truss 
design drawings shall include the details of permanent 
individual truss member restraint/bracing in accordance 
with Section I1.6 of AISI $202 where these methods 
are utilized to provide restraint/bracing. 


2211.1.3.2 Trusses spanning 60 feet or greater. The 
owner or the owner’s authorized agent shall contract 
with a registered design professional for the design of 
the temporary installation restraint/bracing and the 
permanent individual truss member restraint/bracing 
for trusses with clear spans 60 feet (18 288 mm) or 
greater. Special inspection of trusses over 60 feet (18 
288 mm) in length shall be in accordance with Section 
1705.2. 


2211.1.3.3 Truss quality assurance. Trusses not part 
of a manufacturing process that provides requirements 
for quality control done under the supervision of a 
third-party quality control agency in accordance with 
AISI $240 Chapter D shall be fabricated in compliance 
with Sections 1704.2.5 and 1705.2, as applicable. 


2211.2 Nonstructural members. For cold-formed steel 
light-frame construction, the design and installation of 
nonstructural members and connections shall be in accor- 
dance with AISI S220. 
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CHAPTER 23 
WOOD 


SECTION 2301 
GENERAL 


2301.1 Scope. The provisions of this chapter shall govern the 
materials, design, construction and quality of wood members 
and their fasteners. 


2301.2 Nominal sizes. For the purposes of this chapter, 
where dimensions of lumber are specified, they shall be 
deemed to be nominal dimensions unless specifically desig- 
nated as actual dimensions (see Section 2304.2). 


SECTION 2302 
DESIGN REQUIREMENTS 


2302.1 General. The design of structural elements or 
systems, constructed partially or wholly of wood or wood- 
based products, shall be in accordance with one of the follow- 
ing methods: 


1. Allowable stress design in accordance with Sections 
2304, 2305 and 2306. 


2. Load and resistance factor design in accordance with 
Sections 2304, 2305 and 2307. 


3. Conventional light-frame construction in accordance 
with Sections 2304 and 2308. 


4. AWC WFCM in accordance with Section 2309. 


5. The design and construction of log structures in accor- 
dance with the provisions of ICC 400. 


SECTION 2303 
MINIMUM STANDARDS AND QUALITY 


2303.1 General. Structural sawn lumber; end-jointed lumber; 
prefabricated wood I-joists; structural glued-laminated 
timber; wood structural panels; fiberboard sheathing (where 
used structurally); hardboard siding (where used structur- 
ally); particleboard; preservative-treated wood; structural 
log members; structural composite lumber; round timber 
poles and piles; fire-retardant-treated wood; hardwood 
plywood; wood trusses; joist hangers; nails; and staples shall 
conform to the applicable provisions of this section. 


2303.1.1 Sawn lumber. Sawn lumber used for load- 
supporting purposes, including end-jointed or edge-glued 
lumber, machine stress-rated or machine-evaluated 
lumber, shall be identified by the grade mark of a lumber 
grading or inspection agency that has been approved by an 
accreditation body that complies with DOC PS 20 or 
equivalent. Grading practices and identification shall 
comply with rules published by an agency approved in 
accordance with the procedures of DOC PS 20 or equiva- 
lent procedures. 


2303.1.1.1 Certificate of inspection. In lieu of a grade 
mark on the material, a certificate of inspection as to 
species and grade issued by a lumber grading or inspec- 
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tion agency meeting the requirements of this section is 
permitted to be accepted for precut, remanufactured or 
rough-sawn lumber and for sizes larger than 3 inches 
(76 mm) nominal thickness. 


2303.1.1.2 End-jointed lumber. Approved end-jointed 
lumber is permitted to be used interchangeably with 
solid-sawn members of the same species and grade. 
End-jointed lumber used in an assembly required to 
have a fire-resistance rating shall have the designation 
“Heat Resistant Adhesive” or “HRA” included in its 
grade mark. 


2303.1.2 Prefabricated wood I-joists. Structural capaci- 
ties and design provisions for prefabricated wood I-joists 
shall be established and monitored in accordance with 
ASTM D5055. 


2303.1.3 Structural glued-laminated timber. Glued- 
laminated timbers shall be manufactured and identified as 
required in ANSI/APA 190.1 and ASTM D3737. 


2303.1.4 Structural glued cross-laminated timber. 
Cross-laminated timbers shall be manufactured and identi- 
fied in accordance with ANSI/APA PRG 320. 


2303.1.5 Wood structural panels. Wood structural 
panels, where used structurally (including those used for 
siding, roof and wall sheathing, subflooring, diaphragms 
and built-up members), shall conform to the requirements 
for their type in DOC PS 1, DOC PS 2 or ANSI/APA PRP 
210. Each panel or member shall be identified for grade, 
bond classification, and Performance Category by the 
trademarks of an approved testing and grading agency. 
The Performance Category value shall be used as the 
*nominal panel thickness" or *panel thickness" whenever 
referenced in this code. Wood structural panel compo- 
nents shall be designed and fabricated in accordance with 
the applicable standards listed in Section 2306.1 and iden- 
tified by the trademarks of an approved testing and 
inspection agency indicating conformance to the applica- 
ble standard. In addition, wood structural panels where 
permanently exposed in outdoor applications shall be of 
exterior type, except that wood structural panel roof 
sheathing exposed to the outdoors on the underside is 
permitted to be Exposure 1 type. 


2303.1.6 Fiberboard. Fiberboard for its various uses 
shall conform to ASTM C208. Fiberboard sheathing, 
where used structurally, shall be identified by an approved 
agency as conforming to ASTM C208. 


2303.1.6.1 Jointing. To ensure tight-fitting assemblies, 
edges shall be manufactured with square, shiplapped, 
beveled, tongue-and-groove or U-shaped joints. 


2303.1.6.2 Roof insulation. Where used as roof insula- 
tion in all types of construction, fiberboard shall be 
protected with an approved roof covering. 
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2303.1.6.3 Wall insulation. Where installed and fire- 
blocked to comply with Chapter 7, fiberboards are 
permitted as wall insulation in all types of construction. 
In fire walls and fire barriers, unless treated to comply 
with Section 803.1 for Class A materials, the boards 
shall be cemented directly to the concrete, masonry or 
other noncombustible base and shall be protected with 
an approved noncombustible veneer anchored to the 
base without intervening airspaces. 


2303.1.6.3.1 Protection. Fiberboard wall insulation 
applied on the exterior of foundation walls shall be 
protected below ground level with a bituminous 
coating. 


2303.1.7 Hardboard. Hardboard siding shall conform to 
the requirements of ANSI A135.6 and, where used struc- 
turally, shall be identified by the /abe/ of an approved 
agency. Hardboard underlayment shall meet the strength 
requirements of "/,.-inch (5.6 mm) ог '/,-inch (6.4 mm) 
service class hardboard planed or sanded on one side to a 
uniform thickness of not less than 0.200 inch (5.1 mm). 
Prefinished hardboard paneling shall meet the require- 
ments of ANSI A135.5. Other basic hardboard products 
shall meet the requirements of ANSI A135.4. Hardboard 
products shall be installed in accordance with manufac- 
ture's recommendations. 


2303.1.8 Particleboard. Particleboard shall conform to 
ANSI A208.1. Particleboard shall be identified by the 
grade mark or certificate of inspection issued by an 
approved agency. Particleboard shall not be utilized for 
applications other than indicated in this section unless the 
particleboard complies with the provisions of Section 
2306.3. 


2303.1.8.1 Floor underlayment. Particleboard floor 
underlayment shall conform to Type PBU of ANSI 
A208.1. Type PBU underlayment shall be not less than 
!/ "inch (6.4 mm) thick and shall be installed in accor- 
dance with the instructions of the Composite Panel 
Association. 


2303.1.9 Preservative-treated wood. Lumber, timber, 
plywood, piles and poles supporting permanent structures 
required by Section 2304.12 to be preservative treated 
shall conform to AWPA UI and M4. Lumber and 
plywood used in permanent wood foundation systems 
shall conform to Chapter 18. 


2303.1.9.1 Identification. Wood required by Section 
2304.12 to be preservative treated shall bear the quality 
mark of an inspection agency that maintains continuing 
supervision, testing and inspection over the quality of 
the preservative-treated wood. Inspection agencies for 
preservative-treated wood shall be /isted by an accredi- 
tation body that complies with the requirements of the 
American Lumber Standards Treated Wood Program, 
or equivalent. The quality mark shall be on a stamp or 
label affixed to the preservative-treated wood, and 
shall include the following information: 


1. Identification of treating manufacturer. 
2. Type of preservative used. 
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3. Minimum preservative retention (pcf). 
4. End use for which the product is treated. 


5. AWPA standard to which the product was 
treated. 


6. Identity of the accredited inspection agency. 


2303.1.9.2 Moisture content. Where preservative- 
treated wood is used in enclosed locations where 
drying in service cannot readily occur, such wood shall 
be at a moisture content of 19 percent or less before 
being covered with insulation, interior wall finish, floor 
covering or other materials. 


2303.1.10 Structural composite lumber. Structural 
capacities for structural composite lumber shall be estab- 
lished and monitored in accordance with ASTM 05456. 


2303.1.11 Structural log members. Stress grading of 
structural log members of nonrectangular shape, as typi- 
cally used in log buildings, shall be in accordance with 
ASTM D3957. Such structural log members shall be iden- 
tified by the grade mark of an approved lumber grading or 
inspection agency. In lieu of a grade mark on the material, 
a certificate of inspection as to species and grade issued by 
a lumber grading or inspection agency meeting the 
requirements of this section shall be permitted. 


2303.1.12 Round timber poles and piles. Round timber 
poles and piles shall comply with ASTM D3200 and 
ASTM 25, respectively. 


2303.1.13 Engineered wood rim board. Engineered 
wood rim boards shall conform to ANSI/APA PRR 410 or 
shall be evaluated in accordance with ASTM D7672. 
Structural capacities shall be in accordance with 
ANSI/APA PRR 410 or established in accordance with 
ASTM D7672. Rim boards conforming to ANSI/APA 
PRR 410 shall be marked in accordance with that 
standard. 


2303.2 Fire-retardant-treated wood. Fire-retardant-treated 
wood is any wood product that, when impregnated with 
chemicals by a pressure process or other means during manu- 
facture, shall have, when tested in accordance with ASTM 
E84 or UL 723, a listed flame spread index of 25 or less. 
Additionally, the ASTM E84 or UL 723 test shall be contin- 
ued for a 20-minute period and the flame front shall not 
progress more than 10'/, feet (3200 mm) beyond the center- 
line of the burners at any time during the test. 


2303.2.1 Pressure process. For wood products impreg- 
nated with chemicals by a pressure process, the process 
shall be performed in closed vessels under pressures not 
less than 50 pounds per square inch gauge (psig) (345 
kPa). 


2303.2.2 Other means during manufacture. For wood 
products impregnated with chemicals by other means 
during manufacture, the treatment shall be an integral part 
of the manufacturing process of the wood product. The 
treatment shall provide permanent protection to all 
surfaces of the wood product. The use of paints, coating, 
stains or other surface treatments is not an approved 
method of protection as required in this section. 
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2303.2.3 Fire testing of wood structural panels. Wood 
structural panels shall be tested with a ripped or cut longi- 
tudinal gap of '/, inch (3.2 mm). 


2303.2.4 Labeling. In addition to the labels required in 
Section 2303.1.1 for sawn lumber and Section 2303.1.5 
for wood structural panels, each piece of fire-retardant- 
treated lumber and wood structural panels shall be 
labeled. The Zabel shall contain the following items: 


1. The identification mark of an approved agency in 
accordance with Section 1703.5. 


. Identification of the treating manufacturer. 
. The name of the fire-retardant treatment. 

. The species of wood treated. 

. Flame spread and smoke-developed index. 
. Method of drying after treatment. 


. Conformance with appropriate standards in accor- 
dance with Sections 2303.2.5 through 2303 .2.8. 


8. For fire-retardant-treated wood exposed to weather, 
damp or wet locations, include the words “No 
increase in the /isted classification when subjected 
to the Standard Rain Test" (ASTM D2898). 


2303.2.5 Strength adjustments. Design values for 
untreated lumber and wood structural panels, as specified 
in Section 2303.1, shall be adjusted for fire-retardant- 
treated wood. Adjustments to design values shall be based 
on an approved method of investigation that takes into 
consideration the effects of the anticipated temperature 
and humidity to which the fire-retardant-treated wood 
will be subjected, the type of treatment and redrying 
procedures. 


2303.2.5.1 Wood structural panels. The effect of 
treatment and the method of redrying after treatment, 
and exposure to high temperatures and high humidities 
on the flexure properties of fire-retardant-treated soft- 
wood plywood shall be determined in accordance with 
ASTM D5516. The test data developed by ASTM 
D5516 shall be used to develop adjustment factors, 
maximum /oads and spans, or both, for untreated 
plywood design values in accordance with ASTM 
D6305. Each manufacturer shall publish the allowable 
maximum /oads and spans for service as floor and roof 
sheathing for its treatment. 


2303.2.5.2 Lumber. For each species of wood that is 
treated, the effects of the treatment, the method of 
redrying after treatment and exposure to high tempera- 
tures and high humidities on the allowable design 
properties of fire-retardant-treated lumber shall be 
determined in accordance with ASTM D5664. The test 
data developed by ASTM D5664 shall be used to 
develop modification factors for use at or near room 
temperature and at elevated temperatures and humidity 
in accordance with ASTM D6841. Each manufacturer 
shall publish the modification factors for service at 
temperatures of not less than 80°F (27°C) and for roof 
framing. The roof framing modification factors shall 
take into consideration the climatological location. 
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2303.2.6 Exposure to weather, damp or wet locations. 
Where fire-retardant-treated wood is exposed to weather, 
or damp or wet locations, it shall be identified as *Exte- 
rior" to indicate there is no increase in the /isted flame 
spread index as defined in Section 2303.2 when subjected 
to ASTM D2898. 


2303.2.7 Interior applications. Interior fire-retardant- 
treated wood shall have moisture content of not over 28 
percent when tested in accordance with ASTM D3201 
procedures at 92-percent relative humidity. Interior fire- 
retardant-treated wood shall be tested in accordance with 
Section 2303.2.5.1 or 2303.2.5.2. Interior fire-retardant- 
treated wood designated as Type A shall be tested in 
accordance with the provisions of this section. 


2303.2.8 Moisture content. Fire-retardant-treated wood 
shall be dried to a moisture content of 19 percent or less 
for lumber and 15 percent or less for wood structural 
panels before use. For wood kiln-dried after treatment 
(KDAT), the kiln temperatures shall not exceed those used 
in kiln drying the lumber and plywood submitted for the 
tests described in Section 2303.2.5.1 for plywood and 
2303.2.5.2 for lumber. 


2303.2.9 Types I and II construction applications. See 

Section 603.1 for limitations on the use of fire-retardant- 

treated wood in buildings of Type I or II construction. 
2303.3 Hardwood and plywood. Hardwood and decorative 
plywood shall be manufactured and identified as required in 
HPVA HP-1. 


2303.4 Trusses. Wood trusses shall comply with Sections 
2303.4.1 through 2303.4.7. 


2303.4.1 Design. Wood trusses shall be designed in accor- 
dance with the provisions of this code and accepted 
engineering practice. Members are permitted to be joined 
by nails, glue, bolts, timber connectors, metal connector 
plates or other approved framing devices. 


2303.4.1.1 Truss design drawings. The written, 
graphic and pictorial depiction of each individual truss 
shall be provided to the building official for approval 
prior to installation. Truss design drawings shall be 
provided with the shipment of trusses delivered to the 
job site. Truss design drawings shall include, at a mini- 
mum, the following information: 


. Slope or depth, span and spacing. 
. Location of all joints and support locations. 
. Number of plies if greater than one. 
. Required bearing widths. 
. Design /oads as applicable, including: 
5.1. Top chord /ive load. 
5.2. Top chord dead load. 
5.3. Bottom chord /ive load. 
5.4. Bottom chord dead load. 
5.5. Additional /oads and locations. 


5.6. Environmental design criteria and /oads 
(such as wind, rain, snow, seismic). 
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6. Other lateral /oads, including drag strut loads. 


7. Adjustments to wood member and metal con- 
nector plate design value for conditions of use. 


8. Maximum reaction force and direction, includ- 
ing maximum uplift reaction forces where 
applicable. 


9. Joint connection type and description, such as 
size and thickness or gage, and the dimensioned 
location of each joint connector except where 
symmetrically located relative to the joint inter- 
face. 


10. Size, species and grade for each wood member. 


11. Truss-to-truss connections and truss field 


assembly requirements. 


12. Calculated span-to-deflection ratio and maxi- 
mum vertical and horizontal deflection for live 
and total /oad as applicable. 


13. Maximum axial tension and compression forces 
in the truss members. 


14. Required permanent individual truss member 
restraint location and the method and details of 
restraint and diagonal bracing to be used in 
accordance with Section 2303.4.1.2. 


2303.4.1.2 Permanent individual truss member 
restraint (PITMR) and permanent individual truss 
member diagonal bracing (PITMDB). Where the 
truss design drawings designate the need for permanent 
individual truss member restraint, it shall be accom- 
plished by one of the following methods: 


1. PITMR and PITMDB installed using standard 
industry lateral restraint and diagonal bracing 
details in accordance with TPI 1, Section 
2.3.3.1.1, accepted engineering practice, or Fig- 
ures 2303.4.1.2(1), (3), and (5). 


2. Individual truss member reinforcement in place 
of the specified lateral restraints (i.e., buckling 
reinforcement such as T-reinforcement, L-rein- 
forcement, proprietary reinforcement, etc.) such 
that the buckling of any individual truss member 
is resisted internally by the individual truss. The 
buckling reinforcement of individual truss mem- 
bers shall be installed as shown on the truss 
design drawing, on supplemental truss member 
buckling reinforcement details provided by the 
truss designer or in accordance with Figures 
2303.4.1.2 (2) and (4). 

3. A project-specific Р/ТМА and PITMDB design 
provided by any registered design professional. 


2303.4.1.2.1 Trusses installed without а 
diaphragm. Trusses installed without a diaphragm 
on the top or bottom chord shall require a project 
specific РІТМЕ апа PITMDB design prepared by a 
registered design professional. 


Exception: Group U occupancies. 


2303.4.1.3 Trusses spanning 60 feet or greater. The 
owner or the owner’s authorized agent shall contract 
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with any qualified registered design professional for 
the design of the temporary installation restraint and 
diagonal bracing and the P/TMR and PITMDB for all 
trusses with clear spans 60 feet (18 288 mm) or 
greater. 


2303.4.1.4 Truss designer. The individual or organiza- 
tion responsible for the design of trusses. 


2303.4.1.4.1 Truss design drawings. Where 
required by the registered design professional, the 
building official or the statutes of the jurisdiction in 
which the project is to be constructed, each individ- 
ual truss design drawing shall bear the seal and 
signature of the truss designer. 


Exceptions: 


1. Where a cover sheet and truss index sheet 
are combined into a single sheet and 
attached to the set of truss design drawings, 
the single cover/truss index sheet is the 
only document required to be signed and 
sealed by the truss designer. 


2. Where а cover sheet and a truss index sheet 
are separately provided and attached to the 
set of truss design drawings, the cover 
sheet and the truss index sheet are the only 
documents required to be signed and sealed 
by the truss designer. 


2303.4.2 Truss placement diagram. The truss manufac- 
turer shall provide a truss placement diagram that 
identifies the proposed location for each individually 
designated truss and references the corresponding truss 
design drawing. The truss placement diagram shall be 
provided as part of the truss submittal package, and with 
the shipment of trusses delivered to the job site. Truss 
placement diagrams that serve only as a guide for installa- 
tion and do not deviate from the permit submittal drawings 
shall not be required to bear the seal or signature of the 
truss designer. 


2303.4.3 Truss submittal package. The truss submittal 
package provided by the truss manufacturer shall consist 
of each individual truss design drawing, the truss place- 
ment diagram, the permanent individual truss member 
restraint/bracing method and details and any other struc- 
tural details germane to the trusses; and, as applicable, the 
cover/truss index sheet. 


2303.4.4 Anchorage. The design for the transfer of /oads 
and anchorage of each truss to the supporting structure is 
the responsibility of the registered design professional. 


2303.4.5 Alterations to trusses. Truss members and 
components shall not be cut, notched, drilled, spliced or 
otherwise altered in any way without written concurrence 
and approval of a registered design professional. Alter- 
ations resulting in the addition of /oads to any member 
(for example, HVAC equipment, piping, additional roof- 
ing or insulation) shall not be permitted without 
verification that the truss is capable of supporting such 
additional loading. 
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а.) Use minimum 2x4 stress - graded lumber for P/TMR and PITMDB unless otherwise specified. 
b.) Truss top chord and bottom chord members shall be restrained and braced. Мег 


с.) Bracing to resist forces applied perpendicular to the truss, such as wind bracing at gable ends, shall be 
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specified by the building designer, 
ELEVATION VIEW OF TRUSS WITH SINGLE ROW, P/ITMR 
Ы PITMR ON WEB MEMBERS. ATTACH TO EACH INTERSECTING 
WEB MEMBER WITH MINIMUM OF (2) 0.131" X 3* NAILS. OVERLAP PITMR 
ONE TRUSS SPACE AT EACH SPLICE LOCATION. - Мы 
5 20.C TYP — РИТМОВ NAILED TO BLOCKING WITH (4) 0.131" X 3" NAILS. (4) 0.131" X 3" 
= Tt ее ЖЕК WC SJ OSEE FER! Ex NAILS. 
SINGLE PITMDB — | | < M 2X6 BLOCKING ТУР. 
OPTION INSTALL 
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SIDE OF WEBS 
Е 
merce DOUBLE P/TMDB OPTION 
EXTEND ENDS 
OF PITMR AND р | 
PITMDB АТ ЖІ | | | | | В | 
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WEB TO AVOID PITMDB NAILED TO < 20 ОБ 10 TRUSS SPACES, MAXIMUM dry stg ten E "ue 
SPLITTING, TYP. BLOCKING WITH (4) н > 
0.131" Х 3" NAILS. PITMDB ON WEB MEMBERS. POSITION РИТМОВ TO CROSS WEB IN CLOSE PROXIMITY TO THE PITMR 


AND WITH ENDS CLOSE TO TOP AND BOTTOM CHORD OF THE TRUSSES. ATTACH PITMDB TO EACH 
INTERSECTING WEB MEMBER WITH MINIMUM OF (2) 0.131" X 3* NAILS. OVERLAP РИТМОВ ONE TRUSS 
SPACE AT EACH SPLICE LOCATION. 


A SECTION (EXAMPLE OF SINGLE ROW OF PITMR WITH PITMDB ON WEB MEMBERS) 


For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE 2303.4.1.2 (1) 
PITMR AND PITMDB FOR TRUSS WEB MEMBERS REQUIRING ONE ROW OF PITMR 


2022 OREGON STRUCTURAL SPECIALTY CODE 


23-5 


= 


WOOD 


МАРНІ = «WEB MEMBER BUCKLING 
+ — REINFORCEMENT. SEE TABLE SCAB 
BELOW AND REFER TO FIGURE REINFORCEMENT 


| жы penu 


TRUSS MEMBER 


2 ~ L-REINFORCEMENT T-REINFORCEMENT SCAB REINFORCEMENT 


DIAPHRAGM — 
ELEVATION VIEW OF L, T OR SCAB REINFORCEMENT TYPES OF WEB MEMBER BUCKLING REINFORCEMENT 
а.) Truss top chord and bottom chord members shall be restrained and braced. 
b.) Bracing to resist forces applied perpendicular to the truss, such as wind bracing at gable ends, shall be specified by the building designer. 
c.) Use the table below unless project specific web member reinforcement is provided on the truss design drawing or supplemental truss buckling reinforcement details are provided by the truss designer. 


NUMBER OF TYPE AND SIZE OF 
i MINIMUM 
ROWS OF SIZE OF WEB GRADE OF WEB MINIMUM 
PITMR TRUSS | REINFORCEMENT'| REINFORCEMENT LENGTH OF WEB CONNECTION OF WEB 
SPECIFIED ON FOR T, L OR SCAB? REINFORCEMENT Am TO 
WEB MEMBER 


Same species and 90% of web or extend to т " 
grade or better than within 6" of end of web (0451 iM и 
жеђ тетђег member, whichever is greater 


‘Maximum allowable web length is 14 
Attach Scab reinforcement to web with two rows of minimum 0.131" x 3" nails at 6" on-center 


For SI:1 inch - 25.4 mm, 1 foot = 304.8 mm. 


FIGURE 2303.4.1.2(2) 
ALTERNATIVE INSTALLATION USING BUCKLING REINFORCEMENT FOR TRUSS WEB MEMBERS IN LIEU OF ONE ROW OF PITMR 


е 


23-6 2022 OREGON STRUCTURAL SPECIALTY CODE 


wooD 


NG DIAPHRAGM 


7 
РУМ 


s ‚——РЇТМЕ ON WEB MEMBERS. 
шабаны TN REFER TO TRUSS DESIGN 


7“ 


DIAPHRAGM 
a.) Use minimum 2x4 stress - graded lumber for P/TMR and PITMDB unless otherwise specified. 


PITMR 
b.) Truss top chord and bottom chord members shall be restrained and braced. 


с.) Bracing to resist forces applied perpendicular to the truss, such as wind bracing at gable ends, shall be 
specified by the building designer. 


ELEVATION VIEW OF TRUSS WITH DOUBLE ROW, PITMR 
— РИМЕ ON WEB MEMBERS. ATTACH TO EACH INTERSECTING 
WEB MEMBER WITH MINIMUM OF (2) 0.131" X 3" NAILS, OVERLAP PITMR ONE 
TRUSS SPACE AT EACH SPLICE LOCATION. 
s 2 O.C TYP PITMDB NAILED TO BLOCKING WITH (4) 0.131" X 3" NAILS. 
¢ ТГ ТҮСЕ ТІЛДЕ 


2X6 BLOCKING ТҮР. 


n PITMDB NAILED TO BLOCKING 
OPTION INSTALL WITH (4) 0.131" X 3" NAILS 
ON OPPOSITE 609; | 
SIDE OF WEBS 
FROM PITMR. TRIPLE PITMDB OPTION 
EXTEND ENDS OF dim 
PITMR AND PITMDB =н. 
AT LEAST 3" BEYOND |— PITMDB NAILED TO BLOCKING 
THE WEB TO AVOID WITH (4) 0.131" X 3" NAILS. 
SPLITTING, TYP. 1 

-PITMDB NAILED TO у TY 40 - | 

ee ci 5 20 OR 10 TRUSS SPACES, MAXIMUM 

0.191" X 3* NAILS. — PITMDB ON WEB MEMBERS. POSITION PITMDB TO CROSS WEB IN 


CLOSE PROXIMITY TO THE PITMR AND WITH ENDS CLOSE ТО TOP AND BOTTOM 
CHORD OF THE TRUSSES. ATTACH PITMDB TO EACH INTERSECTING WEB 
MEMBER WITH MINIMUM OF (2) 0.131" x 3" NAILS. OVERLAP PITMDB ONE TRUSS SPACE AT 


EACH SPLICE LOCATION. 
SECTION (EXAMPLE OF DOUBLE ROW OF PITMR WITH PITMDB ON WEB MEMBERS) 


B 
For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE 2303.4.1.2(3) 
PITMR AND PITMDB FOR TRUSS WEB MEMBERS REQUIRING TWO ROWS OF PITMR 
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моор 


4 — WEB MEMBER BUCKLING 
руна: | REINFORCEMENT SEE TABLE 
BELOW AND REFER TO FIGURES 
ON THE RIGHT 


TRUSS MEMBER 


TRUSS MEMBER 
U-REINFORCEMENT REINFORCEMENT 
DIAPHRAGM 
ELEVATION VIEW OF | OR U REINFORCEMENT TYPES OF WEB MEMBER BUCKLING REINFORCEMENT 


a.) Truss top chord and bottom chord members shall be restrained and braced. 


b.) Bracing to resist forces applied perpendicular to the truss, such as wind bracing at gable ends, shall be specified by the building designer. 
с.) Use the table below unless project specific web member reinforcement is provided on the truss design drawing or supplemental truss buckling reinforcement details are provided by the truss designer. 


NUMBER OF SIZE OF TYPE AND GRADE OF WEB MINIMUM MINIMUM 
ROWS OF TRUSS SIZE OF WEB REINFORCEMENT LENGTH OF WEB CONNECTION OF WEB 
PITMR WEB FOR I OR U REINFORCEMENT REINFORCEMENT TO 
SPECIFIED ON REINFORCEMENT* WEB 
WEB MEMBER 


Same species and 90% of web or extend to 
grade or better than within 6" of end of web 
web member member, whichever is greater 


(0.131" x 3") nails at 6" 
on-center 


*Maximum allowable web length is 14' 
For SI:1 inch = 25.4 mm, | foot = 304.8 mm. 


FIGURE 2303.4.1.2(4) 
ALTERNATIVE INSTALLATION USING BUCKLING REINFORCEMENT FOR TRUSS WEB MEMBERS IN LIEU OF TWO ROWS OF PITMR 
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DRAWINGS FOR SPACING AND LOCATION. ATTACH TO EACH TOP CHORD WITH MINIMUM 


ч PITMR INSTALLED ON TOP CHORD OF SUPPORTING TRUSSES. REFER TO TRUSS DESIGN 
WY (2) 0.131" X 3" NAILS. LAP PITMR AT LEAST ONE TRUSS SPACE AT EACH SPLICE LOCATION. 


РИТМОВ INSTALLED ON BOTTOM EDGE ~ 
OF TOP CHORD OF THE SUPPORTING 
TRUSSES. ATTACH TO EACH TOP 

CHORD WITH MINIMUM (2) 0.131" X 3" 

NAILS. REPEAT PITMDB АТ s 10' OR 5 

TRUSS SPACES MAXIMUM. 


РА 


ЈАТ ЕТ ЕЕГ 


EXTEND ENDS OF PITMR AND d 
PITMDB AT LEAST 3" BEYOND THE 
TOP CHORD TO AVOID SPLITTING, EN < 5 
о = 
Во 5 
м Э 
a 
Е 


DIAPHRAGM 221 
| 
нш 
МО 
і =) 
EC meum wem Gum 
ТТХ 
LAP РИТМОВ AT LEAST ONE 
TRUSS SPACE AT EACH 


SPLICE LOCATION. 


VY PLAN VIEW 


CAP TRUSS 
DIAPHRAGM 


DIAPHRAGM. 


PITMR, TYPICAL. 
REFER TO TRUSS 
DESIGN DRAWINGS 
FOR SPACING AND 
LOCATION. ATTACH TO 
EACH TOP CHORD 
WITH (2) 0.131" X 3" 
NAILS, MIN. 


PITMDB FOR TOP CHORD OF 
SUPPORTING TRUSS. 


REFER TO 2303.4.1.1(11) AND 
CONSTRUCTION DOCUMENTS 
FOR TRUSS-TO-TRUSS 


WPS 


SUPPORTING TRUSS 


a.) Use minimum 2x4 stress - graded lumber for P/TMR and PITMDB unless otherwise specified 

b.) Web PITMR and PITMDB not shown for clarity. 

с.) Truss top chord and bottom chord members shall be restrained and braced. 

d.) Bracing to resist forces applied perpendicular to the truss, such as wind bracing at gable ends, shall be specified by the building designer. 


SECTION AT A 


WY For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE 2303.4.1.2(5) 
PITMR AND PITMDB FOR FLAT PORTION OF TOP CHORD IN A PIGGYBACK ASSEMBLY 
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2303.4.6 TPI 1 specifications. In addition to Sections 
2303.4.1 through 2303.4.5, the design, manufacture and 
quality assurance of metal-plate-connected wood trusses 
shall be in accordance with TPI 1. Job-site inspections 
shall be in compliance with Section 110.4, as applicable. 


2303.4.7 Truss quality assurance. Trusses not part of a 
manufacturing process in accordance with either Section 
2303.4.6 or a referenced standard, which provides require- 
ments for quality control done under the supervision of a 
third-party quality control agency, shall be manufactured 
in compliance with Sections 1704.2.5 and 1705.5, as 
applicable. 


2303.5 Test standard for joist hangers. Joist hangers shall 
be in accordance with ASTM D7147. 


2303.6 Nails and staples. Nails and staples shall conform to 
requirements of ASTM F1667, including Supplement 1. 
Nails used for framing and sheathing connections shall have 
minimum average bending yield strengths as follows: 80 kips 
per square inch (ksi) (551 MPa) for shank diameters larger 
than 0.177 inch (4.50 mm) but not larger than 0.254 inch 
(6.45 mm), 90 ksi (620 MPa) for shank diameters larger than 
0.142 inch (3.61 mm) but not larger than 0.177 inch (4.50 
mm) and 100 ksi (689 MPa) for shank diameters of not less 
than 0.099 inch (2.51 mm) but not larger than 0.142 inch 
(3.61 mm). Staples used for framing and sheathing connec- 
tions shall have minimum average bending moments as 
follows: 3.6 in.-Ibs (0.41 N-m) for No. 16 gage staples, 4.0 
in.-Ibs (0.45 N-m) for No. 15 gage staples, and 4.3 in.-lbs 
(0.49 N-m) for No. 14 gage staples. 


2303.7 Shrinkage. Consideration shall be given in design for 
the effects of wood cross-grain dimensional changes that 
occur as a result of changes in the wood moisture content 
after installation. 


SECTION 2304 
GENERAL CONSTRUCTION REQUIREMENTS 


2304.1 General. The provisions of this section apply to 
design methods specified in Section 2302.1. 


2304.2 Size of structural members. Computations to deter- 
mine the required sizes of members shall be based on the net 
dimensions (actual sizes) and not nominal sizes. 


2304.3 Wall framing. The framing of exterior and interior 
walls shall be in accordance with the provisions specified in 
Section 2308 unless a specific design is furnished. 


2304.3.1 Bottom plates. Studs shall have full bearing on a 
2-inch-thick (actual 1'/,-inch, 38 mm) or larger plate or sill 
having a width not less than equal to the width of the 
studs. 


2304.3.2 Framing over openings. Headers, double joists, 
trusses or other approved assemblies that are of adequate 
size to transfer loads to the vertical members shall be 
provided over window and door openings in /oad-bearing 
walls and partitions. 


2304.3.3 Shrinkage. Wood walls and bearing partitions 
shall not support more than two floors and a roof unless an 
analysis satisfactory to the building official shows that 
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shrinkage of the wood framing will not have adverse 
effects on the structure or any plumbing, electrical or 
mechanical systems or other equipment installed therein 
due to excessive shrinkage or differential movements 
caused by shrinkage. The analysis shall show that the roof 
drainage system and the foregoing systems or equipment 
will not be adversely affected or, as an alternate, such 
systems shall be designed to accommodate the differential 
shrinkage or movements. 


2304.4 Floor and roof framing. The framing of wood- 
joisted floors and wood-framed roofs shall be in accordance 
with the provisions specified in Section 2308 unless a 
specific design is furnished. 


2304.5 Framing around flues and chimneys. Combustible 
framing shall be not less than 2 inches (51 mm), but shall be 
not less than the distance specified in Sections 2111 and 2113 
and the Mechanical Code, from flues, chimneys and fire- 
places, and 6 inches (152 mm) away from flue openings. 


2304.6 Exterior wall sheathing. Wall sheathing on the 
outside of exterior walls, including gables, and the connec- 
tion of the sheathing to framing shall be designed in 
accordance with the general provisions of this code and shall 
be capable of resisting wind pressures in accordance with 
Section 1609. 


2304.6.1 Wood structural panel sheathing. Where wood 
structural panel sheathing is used as the exposed finish on 
the outside of exterior walls, it shall have an exterior expo- 
sure durability classification. Where wood structural panel 
sheathing is used elsewhere, but not as the exposed finish, 
it shall be of a type manufactured with exterior glue (Expo- 
sure 1 or Exterior). Wood structural panel sheathing, 
connections and framing spacing shall be in accordance 
with Table 2304.6.1 for the applicable wind speed and 
exposure category where used in enclosed buildings with a 
mean roof height not greater than 30 feet (9144 mm) and a 
topographic factor (К. ,) of 1.0. 


2304.7 Interior paneling. Softwood wood structural panels 
used for interior paneling shall conform to the provisions of 
Chapter 8 and shall be installed in accordance with Table 
2304.10.2. Panels shall comply with DOC PS 1, DOC PS 2 or 
ANSI/APA PRP 210. Prefinished hardboard paneling shall 
meet the requirements of ANSI A135.5. Hardwood plywood 
shall conform to НРУА НР-1. 


2304.8 Floor and roof sheathing. Structural floor sheathing 
and structural roof sheathing shall comply with Sections 
2304.8.1 and 2304.8.2, respectively. 


2304.8.1 Structural floor sheathing. Structural floor 
sheathing shall be designed in accordance with the general 
provisions of this code. 


Floor sheathing conforming to the provisions of Table 
2304.8(1), 2304.8(2), 2304.8(3) or 2304.8(4) shall be 
deemed to meet the requirements of this section. 


2304.8.2 Structural roof sheathing. Structural roof 
sheathing shall be designed in accordance with the general 
provisions of this code and the special provisions in this 
section. 
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Roof sheathing conforming to the provisions of Table 
2304.8(1), 2304.8(2), 2304.8(3) or 2304.8(5) shall be 
deemed to meet the requirements of this section. Wood 
structural panel roof sheathing shall be of a type manufac- 
tured with exterior glue (Exposure 1 or Exterior). 


2304.9 Lumber decking. Lumber decking shall be designed 
and installed in accordance with the general provisions of this 
code and Sections 2304.9.1 through 2304.9.5.3. Other lumber 
decking patterns and connection designs shall be substanti- 
ated through engineering analysis. 


2304.9.1 General. Each piece of lumber decking shall be 
square-end trimmed. Where random lengths are furnished, 
each piece shall be square end trimmed across the face so 
that not less than 90 percent of the pieces are within 0.5 
degrees (0.00873 rad) of square. The ends of the pieces 
shall be permitted to be beveled up to 2 degrees (0.0349 
rad) from the vertical with the exposed face of the piece 
slightly longer than the opposite face of the piece. Tongue- 


WOOD 


and-groove decking shall be installed with the tongues up 
on sloped or pitched roofs with pattern faces down. 


2304.9.2 Layup patterns. Lumber decking is permitted to 
be laid up following one of five standard patterns as 
defined in Sections 2304.9.2.1 through 2304.9.2.5. 


2304.9.2.1 Simple span pattern. All pieces shall be 
supported on their ends (in other words, by two 
supports). 


2304.9.2.2 Two-span continuous pattern. All pieces 
shall be supported by three supports, and all end joints 
shall occur in line on alternating supports. Supporting 
members shall be designed to accommodate the /oad 
redistribution caused by this pattern. 


2304.9.2. Combination simple and two-span 
continuous pattern. Courses in end spans shall be 
alternating simple-span pattern and two-span continu- 
ous pattern. End joints shall be staggered in adjacent 
courses and shall bear on supports. 


TABLE 2304.6.1 


MAXIMUM ALLOWABLE STRESS DESIGN WIND SPEED, 


V, PERMITTED FOR 


WOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES* ° ° 


6d common (2.0" 


MAXIMUM ALLOWABLE 
MINIMUM NAIL MINIMUMWOOD | MINIMUM | MAXIMUM ean STRESS DESIGN WIND SPEED, V, 
"LE EC e 
са RATING THICKNESS (inches) Edges Field Wind exposure category 
са (їпсһев) (inches о.с.) a o.c.) 


x 0.113") 


8d common (2.5" 
x 0.131") 


For 81: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 
Panel strength axis shall be parallel or perpendicular to supports. Three-ply plywood sheathing with studs spaced more than 16 inches on center shall be 


a. 


b. 


с. 


applied with panel strength axis perpendicular to supports. 


= 


The table is based on wind pressures acting toward and away from building surfaces in accordance with Section 30.7 of ASCE 7. Lateral requirements shall 


be in accordance with Section 2305 or 2308. 


Wood structural panels with span ratings of wall-16 or wall-24 shall be permitted as an alternative to panels with a 24/0 span rating. Plywood siding rated 16 
on center or 24 on center shall be permitted as an alternative to panels with a 24/16 span rating. Wall-16 and plywood siding 16 on center shall be used with 


studs spaced not more than 16 inches on center. 
Vsa Shall be determined in accordance with Section 1609.3.1. 


TABLE 2304.8(1) 
ALLOWABLE SPANS FOR LUMBER FLOOR AND ROOF SHEATHING 


MINIMUM NET THICKNESS (inches) OF LUMBER PLACED 


Perpendicular to supports Diagonally to supports 
Surfaced dry* Surfaced unseasoned Surfaced dry* Surfaced unseasoned 


SPAN (inches) 


"ha 


For SI: 1 inch = 25.4 mm. 


а. 


Maximum 19-percent moisture content. 
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TABLE 2304.8(2) 
SHEATHING LUMBER, MINIMUM GRADE REQUIREMENTS: BOARD GRADE 


СС Ce nol 09. ку t E T Rm E 
ШЕГІП —— | имаш — — — NS. —— 


TABLE 2304.8(3) 
ALLOWABLE SPANS AND LOADS FOR WOOD STRUCTURAL PANEL SHEATHING AND 
SINGLE-FLOOR GRADES CONTINUOUS OVER TWO OR MORE SPANS WITH STRENGTH AXIS PERPENDICULAR TO SUPPORTS* 


SHEATHING GRADES ROOF? Be ^ -] 


Panel span rating Panel thickness Maximum span (inches) Load (psf) a a span 
roof/floor span ани: With edge support* | Without edge support Total load Live load (inches) 


- om тын 

а ее ІТ 
ЕНЕР БАТАЛЫ іы dE al [777387 ИЕ ЛЕГЕН 
ОЕ ТАЬМИР БІЗ ТЕГІЛ ж» Дыш ИНИ 


542 
ШЕ хе с лы ныл реле” LUN NNI ВЕЧЕ РИМ 
[ RON | 
PUMA ewe boten 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kN/m’, 

a. Applies to panels 24 inches or wider. 

b. Uniform load deflection limitations '/,„, of span under live load plus dead load, '/,,, under live load only. 

c. Panel edges shall have approved tongue-and-groove joints or shall be supported with blocking unless '/,-inch minimum thickness underlayment or 1'/, inches 
of approved cellular or lightweight concrete is placed over the subfloor, or finish floor is */,-inch wood strip. Allowable uniform load based on deflection of 
1/ o Of span is 100 pounds per square foot except the span rating of 48 inches on center is based on a total load of 65 pounds per square foot. 

d. Allowable load at maximum span. 

e. Tongue-and-groove edges, panel edge clips (one midway between each support, except two equally spaced between supports 48 inches on center), lumber 
blocking or other. Only lumber blocking shall satisfy blocked diaphragm requirements. 

f. For '/,-inch panel, maximum span shall be 24 inches. 

. Span is permitted to be 24 inches on center where */,-inch wood strip flooring is installed at right angles to joist. 

. Span is permitted to be 24 inches on center for floors where 1'/, inches of cellular or lightweight concrete is applied over the panels. 


= да 
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TABLE 2304.8(4) 
ALLOWABLE SPAN FOR WOOD STRUCTURAL PANEL COMBINATION SUBFLOOR-UNDERLAYMENT (SINGLE FLOOR) 
(Panels Continuous Over Two or More Spans and Strength Axis Perpendicular to Supports) 


MAXIMUM SPACING OF JOISTS (inches) 


Species group^ Thickness (inches) 


253 


IDENTIFICATION 


RSP NEC CHE Lis oo due xo Pedes 
Зор | Boe | № | Яш | Ж | Wes ___| 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kN/m’, 

a. Spans limited to value shown because of possible effects of concentrated loads. Allowable uniform loads based on deflection of '/,;, of span is 100 pounds per 
square foot except allowable total uniform load for 1'/,-inch wood structural panels over joists spaced 48 inches on center is 65 pounds per square foot. Panel 
edges shall have approved tongue-and-groove joints or shall be supported with blocking, unless '/,-inch minimum thickness underlayment or 1'/, inches of 
approved cellular or lightweight concrete is placed over the subfloor, or finish floor is */,-inch wood strip. 

b. Applicable to all grades of sanded exterior-type plywood. See DOC PS 1 for plywood species groups. 

c. Applicable to Underlayment grade, C-C (Plugged) plywood, and Single Floor grade wood structural panels. 


TABLE 2304.8(5) 
ALLOWABLE LOAD (PSF) FOR WOOD STRUCTURAL PANEL ROOF SHEATHING CONTINUOUS 
OVER TWO OR MORE SPANS AND STRENGTH AXIS PARALLEL TO SUPPORTS 
(Plywood structural panels are five-ply, five-layer unless otherwise noted)* 


THICKNESS MAXIMUM SPAN LOAD AT MAXIMUM SPAN (psf) 
PANEL GRADE (inch) (inches) 
16 


ШЕЛ. ЖИЙИ RE SR ДИ МИНИ ДИ тЫ. сымы 


Structural I sheathing 


Sheathing, other grades covered in 
DOC PS 1 or DOC PS 2 


For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kN/m’. 

a. Uniform load deflection limitations '/,,, of span under live load plus dead load, '/,,, under live load only. Edges shall be blocked with lumber or other 
approved type of edge supports. 

b. For composite and four-ply plywood structural panel, load shall be reduced by 15 pounds per square foot. 


2304.9.2.4 Cantilevered pieces intermixed pattern. specified for each decking material in Section 
The decking shall extend across not fewer than three 2304.9.3.3, 2304.9.4.3 or 2304.9.5.3. 

spans. Pieces in each starter course and every third Decking that cantilevers beyond a support for a hor- 
course shall be simple span pattern. Pieces in other izontal distance greater than 18 inches (457 mm), 24 
courses shall be cantilevered over the supports with end inches (610 mm) or 36 inches (914 mm) for 2-inch (51 
joints at alternating quarter or third points of the spans. mm), 3-inch (76 mm) and 4-inch (102 mm) nominal 
Each piece shall bear on one support or more. thickness decking, respectively, shall comply with the 
2304.9.2.5 Controlled random pattern. The decking following: 

shall extend across not fewer than three spans. End 1. The maximum cantilevered length shall be 30 
joints of pieces within 6 inches (152 mm) of the end percent of the length of the first adjacent interior 
joints of the adjacent pieces in either direction shall be span. 


separated by not fewer than two intervening courses. In 
the end bays, each piece shall bear on one support or 
more. Where an end joint occurs in an end bay, the next 


2. A structural fascia shall be fastened to each deck- 
ing piece to maintain a continuous, straight line. 


piece in the same course shall continue over the first 3. End joints shall not be in the decking between the 
inner support for not less than 24 inches (610 mm). The cantilevered end of the decking and the centerline 
details of the controlled random pattern shall be as of the first adjacent interior span. 
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2304.9.3 Mechanically laminated decking. Mechani- 
cally laminated decking shall comply with Sections 
2304.9.3.1 through 2304.9.3.3. 


2304.9.3.3 Controlled random pattern. There shall be 
a minimum distance of 24 inches (610 mm) between 
end joints in adjacent courses. The pieces in the first 


2304.9.3.1 General. Mechanically laminated decking 
consists of square-edged dimension lumber laminations 
set on edge and nailed to the adjacent pieces and to the 
supports. 


2304.9.3.2 Nailing. The length of nails connecting 
laminations shall be not less than two and one-half 
times the net thickness of each lamination. Where deck- 
ing supports are 48 inches (1219 mm) on center or less, 
side nails shall be installed not more than 30 inches 
(762 mm) on center alternating between top and bottom 
edges, and staggered one-third of the spacing in adja- 
cent laminations, Where supports are spaced more than 
48 inches (1219 mm) on center, side nails shall be 
installed not more than 18 inches (457 mm) on center 
alternating between top and bottom edges and stag- 
gered one-third of the spacing in adjacent laminations. 
For mechanically laminated decking constructed with 
laminations of 2-inch (51 mm) nominal thickness, nail- 
ing in accordance with Table 2304.9.3.2 shall be 


and second courses shall bear on not fewer than two 
supports with end joints in these two courses occurring 
on alternate supports. Not more than seven intervening 
courses shall be permitted before this pattern is 
repeated. 


2304.9.4 Two-inch sawn tongue-and-groove decking. 
Two-inch (51 mm) sawn tongue-and-groove decking shall 
comply with Sections 2304.9.4.1 through 2304.9.4.3. 


2304.9.4.1 General. Two-inch (51 mm) decking shall 
have a maximum moisture content of 15 percent. Deck- 
ing shall be machined with a single tongue-and-groove 
pattern. Each decking piece shall be nailed to each 
support. 


2304.9.4.2 Nailing. Each piece of decking shall be 
toenailed at each support with one 16d common nail 
through the tongue and face-nailed with one 16d 
common nail. 


2304.9.4.3 Controlled random pattern. There shall be 


a minimum distance of 24 inches (610 mm) between 
end joints in adjacent courses. The pieces in the first 
and second courses shall bear on not fewer than two 
supports with end joints in these two courses occurring 
on alternate supports. Not more than seven intervening 
courses shall be permitted before this pattern is 
repeated. 


permitted. Two side nails shall be installed at each end 
of butt-jointed pieces. 


Laminations shall be toenailed to supports with 20d 
or larger common nails. Where the supports are 48 
inches (1219 mm) on center or less, alternate lamina- 
tions shall be toenailed to alternate supports; where 
supports are spaced more than 48 inches (1219 mm) on 
center, alternate laminations shall be toenailed to every 
support. For mechanically laminated decking con- 
structed with laminations of 2-inch (51 mm) nominal 
thickness, toenailing in accordance with Table 
2304.9.3.2 shall be permitted. 


2304.9.5 Three- and four-inch sawn tongue-and-groove 
decking. Three- and four-inch (76 mm and 102 mm) sawn 
tongue-and-groove decking shall comply with Sections 
2304.9.5.1 through 2304.9.5.3. 


TABLE 2304.9.3.2 
FASTENING SCHEDULE FOR MECHANICALLY LAMINATED DECKING USING LAMINATIONS OF 2-INCH NOMINAL THICKNESS 


MINIMUM NAIL SIZE MAXIMUM SPACING BETWEEN FACE NAILS * ° (inches) NUMBER OF TOENAILS 
INTO SUPPORTS* 


(Length x Diameter) (inches) Decking Supports < 48 inches o.c. | Decking Supports > 48 inches o.c. 

x 0.192 

4 x 0.162 

4х 0.148 
7, x 0.162 
7, x 0.148 
37, x 0.135 

3 x 0.148 

x 0.128 
7, х 0.148 
3, х 0.131 
7, < 0.120 


For 81: 1 inch = 25.4 mm 

a. Nails shall be driven perpendicular to the lamination face, alternating between top and bottom edges. 

b. Where nails penetrate through two laminations and into the third. they shall be staggered one-third of the spacing in adjacent laminations. Otherwise, nails 
shall be staggered one-half of the spacing in adjacent laminations. 

с. Where supports are 48 inches on center or less, alternate laminations shall be toenailed to alternate supports; where supports are spaced more than 48 inches 
on center, alternate laminations shall be toenailed to every support. 
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2304.9.5.1 General. Three-inch (76 mm) and four- 
inch (102 mm) decking shall have a maximum mois- 
ture content of 19 percent. Decking shall be machined 
with a double tongue-and-groove pattern. Decking 
pieces shall be interconnected and nailed to the 
supports. 


2304.9.5.2 Nailing. Each piece shall be toenailed at 
each support with one 40d common nail and face- 
nailed with one 60d common nail. Courses shall be 
spiked to each other with 8-inch (203 mm) spikes at 
maximum intervals of 30 inches (762 mm) through 
predrilled edge holes penetrating to a depth of approxi- 
mately 4 inches (102 mm). One spike shall be installed 
at a distance not exceeding 10 inches (254 mm) from 
the end of each piece. 


2304.9.5.3 Controlled random pattern. There shall 
be a minimum distance of 48 inches (1219 mm) 
between end joints in adjacent courses. Pieces not 
bearing on a support are permitted to be located in 
interior bays provided that the adjacent pieces in the 
same course continue over the support for not less 
than 24 inches (610 mm). This condition shall not 
occur more than once in every six courses in each 
interior bay. 


2304.10 Connectors and fasteners. Connectors and fasten- 
ers shall comply with the applicable provisions of Sections 
2304.10.1 through 2304.10.8. 


2304.10.1 Connection fire-resistance rating. Fire- 
resistance ratings for connections in Type IV-A, IV-B, 
or IV-C construction shall be determined by one of the 
following: 


1. Testing in accordance with Section 703.2 where the 
connection is part of the fire resistance test. 


~ 


. Engineering analysis that demonstrates that the 
temperature rise at any portion of the connection is 
limited to an average temperature rise of 250°F 
(139°C), and a maximum temperature rise of 325°F 
(181°C), for a time corresponding to the required 
fire-resistance rating of the structural element 
being connected. For the purposes of this analysis, 
the connection includes connectors, fasteners, and 
portions of wood members included in the struc- 
tural design of the connection. 


2304.10.2 Fastener requirements. Connections for wood 
members shall be designed in accordance with the appro- 
priate methodology in Section 2302.1. The number and 
size of fasteners connecting wood members shall be not 
less than that set forth in Table 2304.10.2. 


2304.10.3 Sheathing fasteners. Sheathing nails or other 
approved sheathing connectors shall be driven so that their 
head or crown is flush with the surface of the sheathing. 


2304.10.4 Joist hangers and framing anchors. Connec- 
tions depending on joist hangers or framing anchors, ties 
and other mechanical fastenings not otherwise covered are 
permitted where approved. The vertical load-bearing 
capacity, torsional moment capacity and deflection char- 
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acteristics of joist hangers shall be determined in 
accordance with ASTM D7147. 


2304.10.5 Other fasteners. Clips, staples, glues and other 
approved methods of fastening are permitted where 
approved. 


2304.10.6 Fasteners and connectors in contact with 
preservative-treated and fire-retardant-treated wood. 
Fasteners, including nuts and washers, and connectors in 
contact with preservative-treated and fire-retardant- 
treated wood shall be in accordance with Sections 
2304.10.6.1 through 2304.10.6.4. The coating weights 
for zinc-coated fasteners shall be in accordance with 
ASTM A153. Stainless steel driven fasteners shall be in 
accordance with the material requirements of ASTM 
F1667. 


2304.10.6.1 Fasteners and connectors for preserva- 
tive-treated wood. Fasteners, including nuts and 
washers, in contact with preservative-treated wood 
shall be of hot-dipped zinc-coated galvanized steel, 
stainless steel, silicon bronze or copper. Staples shall be 
of stainless steel. Fasteners other than nails, staples, 
timber rivets, wood screws and lag screws shall be 
permitted to be of mechanically deposited zinc-coated 
steel with coating weights in accordance with ASTM 
B695, Class 55 minimum. Connectors that are used in 
exterior applications and in contact with preservative- 
treated wood shall have coating types and weights in 
accordance with the treated wood or connector manu- 
facturer's recommendations. In the absence of 
manufacturer's recommendations, not less than ASTM 
A653, Type G185 zinc-coated galvanized steel, or 
equivalent, shall be used. 


Exception: Plain carbon steel fasteners, including 
nuts and washers, in SBX/DOT and zinc borate 
preservative-treated wood in an interior, dry envi- 
ronment shall be permitted. 


2304.10.6.2 Fastenings for wood foundations. 
Fastenings, including nuts and washers, for wood foun- 
dations shall be as required in AWC РМЕ. 


2304.10.6.3 Fasteners for fire-retardant-treated 
wood used in exterior applications or wet or damp 
locations. Fasteners, including nuts and washers, for 
fire-retardant-treated wood used in exterior applica- 
tions or wet or damp locations shall be of hot-dipped 
zinc-coated galvanized steel, stainless steel, silicon 
bronze or copper. Staples shall be of stainless steel. 
Fasteners other than nails, staples, timber rivets, wood 
screws and lag screws shall be permitted to be of 
mechanically deposited zinc-coated steel with coating 
weights in accordance with ASTM B695, Class 55 
minimum. 

2304.10.6.4 Fasteners for fire-retardant-treated 
wood used in interior applications. Fasteners, includ- 
ing nuts and washers, for fire-retardant-treated wood 
used in interior locations shall be in accordance with 
the manufacturer’s recommendations. In the absence of 
manufacturer’s recommendations, Section 2304.10.6.3 
shall apply. 
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TABLE 2304.10.2 ^ 
FASTENING SCHEDULE 
| 


| 4-84 box (2'/," x 0,113”); or 
3-84 common (2'/," х 0.131"); or 
3-10d box (3" х 0.128"); or Each end, toenail 
3-3" x 0.131" nails; or 
3-3"14 gage staples, 7/,,"” crown 
2-84 common (2!/," x 0.131") 
2-3" x 0.131" nails Each end, toenail 
Blocking between rafters or truss not at the wall |2-3" 14 gage staples 
top plate, to rafter or truss 2-16 d common (317," х 0.162") 
3-3" x 0.131" nails 
3-3" 14 gage staples 
16d common (3!/," х 0.162") @ 6" o.c. 
Flat blocking to truss and web filler 3" x 0.131" nails @ 6" o.c. 
3" x 14 gage staples @ 6" o.c 
| 4-84 box (2'/," x 0.113"); or 
3-84 common (2'/," х 0,131"); or 
Ceiling joists to top plate 3-10d box (3" х 0.128"); or Each joist, toenail 
3-3" x 0.131" nails; or 
3-3" 14 gage staples, ’/,,” crown 


ame 3-16d common (3'/," х 0.162"); or 
Ceiling joist not attached to parallel rafter, laps 4-10d box (3" x 0.128"); or 
over partitions (no thrust) (see Section 2308.7.3.1, 4-3" x 0.131" il ў ; Face nail 
Table 2308.7.3.1) Tr sees" 
4-3" 14 gage staples, "/,," crown 


Ceiling joist attached to parallel rafter (heel joint) : 
(see Section 2308.7.3.1, Table 2308.7.3.1) JU сама ыр, г керей 


3-104 common (3" х 0,148”); ог 

и 4-10d Бох (3” х 0,128”); or - 

Collar tie to rafter 4-3" x 0.131" nails; or Face nail 
4-3" 14 gage staples, "/,," crown 


3-10 common (3" x 0.148"); or 


| 3-16d box (3'/," x 0.135"); or р 4 5 
Rafter or roof truss to top plate (See Section 4-10d box (3" х 0.128"); ог 2 toenails on one side and 1 toenail on 


2308.7.5, Table 2308.7.5) 4-3" х 0.131 nails: or opposite side of rafter or truss* 
4-3" 14 gage staples, "/,," crown 


2-16d common (3!/," х 0,162”); or 
| 3-16d box (3'/," х 0.135"); or 
3-10d box (3" x 0.128"); or End nail 
3-3" x 0.131" nails; or 
. Roof rafters to ridge valley or hip rafters; or roof |3-3" 14 gage staples, в" crown 


rafter to 2-inch ridge beam 3-10d common (3!/,” х 0,148”); ог 
4-16d box (3'/," x 0.135"); or 
4-10d box (3" x 0.128"); or Toenail 
4-3" x 0.131" nails; or 
4-3" 14 gage staples, "/,," crown 


16d common (3'/," х 0.162"); 24" o.c. face nail 


8. Stud to stud (not at braced wall panels) 10d box (3" х 0.128"); or à 
3" x 0.131" nails; or 16" o.c. face nail 


-3" 14 gage staples, "/,," crown (~ 
(continued) 


Blocking between ceiling joists, rafters or trusses 
to top plate or other framing below 
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TWO TABLE 2304.10.2—continued 
ы FASTENING SCHEDULE 


DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE ОҒ FASTENER” SPACING AND LOCATION | 
16d common (3!/," х 0,162”) 16" o.c. face nail 


9. Stud to stud and abutting studs at intersecting| 16d box (31/," x 0.135"); or 
wall corners (at braced wall panels) 3" x 0.131" nails; or 12" o.c. face nail 
3-3" 14 gage staples, ’/,," crown | 
16d common (3'/," х 0.162") 16" o.c. each edge, face nail 


16d box (3'/," x 0.135") 12" o.c. each edge, face nail 
4-84 common (2'/," х 0.131"); or 

11. Continuous header to stud 4-10d box (3" x 0.128"); or Toenail 

5-84 box (2'/,” x 0.113") 


16d common (3'/," x 0.162") 16" o.c. face nail 

10d box (3" x 0.128"); or 

3" x 0.131" nails; or 12" o.c. face nail 

3" 14 gage staples, "/,," crown 

8-16d common (3!/," x 0,162”); or 

12-164 box (3'/;" x 0.135"); or Each side of end joint, face nail (mini-| | 

. Top plate to top plate, at end joints 12-10d box (3" x 0.128"); or mum 24" lap splice length each side of 
12-3" x 0.131" nails; or end joint) 
12-3" 14 gage staples, 7,” crown 


16d common (3'/," х 0.162") 16" o.c. face nail 


. Bottom plate to joist, rim joist, band joist ог| 164 box (3'/,” х 0,135”); or 
blocking (not at braced wall panels) 3" x 0.131" nails; or 12" o.c. face nail 
3" 14 gage staples, "/,," crown 


2-16d common (3'/," х 0.162"); or 
. Bottom plate to joist, rim joist, band joist ог|3-164 box (3'/,” х 0.135"); or 
blocking at braced wall panels 4-3" x 0.131" nails; or 
4-3" 14 gage staples, 7/,” crown 
3-16d box (3'/," x 0.135"); or | 
4-84 common (2!/," x 0.131"); or 
4-10d box (3" x 0.128"); or 
4-3" x 0.131" nails: or 
4-84 box (2'/," x 0.113"); or | 
. Stud to top or bottom plate 4-3" 14 gage staples, ’/,," crown 
2-16d common (3!/,” x 0,162”); or 
3-164 box (31/,” x 0.135"); or | 
3-10d box (3” х 0.128"); or 
3-3" x 0.131" nails; or 
3-3" 14 gage staples, ’/,," crown 
2-164 common (3!/,” x 0.162"); or 
3-10d box (3” х 0.128"); ог 
3-3" x 0.131" nails; or 
3-3" 14 gage staples, "/,," crown 
3-8d box (2!/," x 0.113"); or 
2-84 common (2!/," x 0.131"); or 
. 1" brace to each stud and plate 2-10d box (3" х 0.128"); or 
2-3" x 0.131" nails; or 
2-3" 14 gage staples, "/,," crown 
3-84 box (2'/," x 0.113"); or | 
2-8d common (2'/," x 0.131"); or 
2-10d box (3" х 0.128"); ог 
2-12/," 16 gage staples, 1" crown | 


10. Built-up header (2" to 2" header) 


. Top plate to top plate 


16" o.c. face nail 


. Top plates, laps at corners and intersections 


. 1" x 6" sheathing to each bearing 


(continued) 
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TABLE 2304.10.2—continued 
FASTENING SCHEDULE 


Doo ol eae. Е. 2-25-22 „5-2 
3-84 common (2'/," х 0.131"); or 

| 3-84 box (2!/," x 0.113”); or 

3-10d box (3" х 0.128"); or 

3-1°/," 16 gage staples, 1" crown 

Wider than 1" х 8" 

3-84 common (2'/," x 0.131"); or 

4-84 box (2!/,” x 0.113"); or 

3-10d box (3" x 0.128"); or 

4-13/," 16 gage staples, 1" crown 


20. 1" x 8" and wider sheathing to each bearing 


4-84 Бох (2/," 0.113"); or 
3-84 common (2!/," x 0.131"); or floor 
3-10d box (3" х 0.128"); ог 
3-3" x 0.131" nails; or 

3-3" 14 gage staples, "/,," crown 


СТЕАРИН 
8а соттоп ee " x 0.131"); or 
10d box (3" x 0.128"); or NETT. 
3" x 0.131" nails; or =? 

3" 14 gage staples, ’/,,” crown 
3-84 box (2!/," х 0.113"); or 
2-84 common (2'/," х 0,131”); or 

3-10d box (3" x 0.128"); ог 


Face nail 
2-1°/," 16 gage staples, 1" crown 


3-16d box (3'/," х 0.135"); or а - 
24. 2 subfloor to joist or girder 2-16d common (3'/," x 0.162") Blind and face nail 
2 3-164 box (3!/,” х 0.135"); or т А 
25. 2" planks (plank & beam — floor & roof) 2-16d common (3!/,” х 0.162") Each bearing, face nail 


" n 32" o.c., face nail at top and bottom 
келес та al staggered on opposite sides 


21. Joist to sill, top plate, or girder Toenail 


22. Rim joist, band joist, or blocking to top plate, sill 
or other framing below 


. 1" x 6" subfloor or less to each joist 


10d box (3” х 0.128"); or " : 
3" x 0.131" nails: or 24" o.c. face nail at top and bottom 


И MO 
2" 14 ghee staples. "зоо staggered on opposite sides 
And: 


2-204 common (4” х 0,192”); or 
3-10d box (3" х 0.128"); ог 
3-3" x 0.131" nails; or 

3-3" 14 gage staples, ’/,," crown 
3-16d common (3'/," х 0.162"); or 
4-16d box (3'/," x 0.135"); or 
4-10d box (3" x 0.128"); or Each joist or rafter, face nail 
4-3" x 0.131" nails; or 

4-3" 14 gage staples, 7/|” crown 
3-16d common (3'/," х 0.162"); or 
4-10d box (3" х 0.128"); or 
4-3" x 0.131" nails; or 

4-3” 14 gage staples, "/,," crown 
2-84 common (2'/," x 0.131"); or 
2-10d box (3" x 0.128"); or 
2-3" x 0.131" nails; or 

2-3" 14 gage staples, 7/,,” crown 


26. Built-up girders and beams, 2” lumber layers 


Ends and at each splice, face nail 


27. Ledger strip supporting joists or rafters 


28. Joist to band joist or rim joist 


29. Bridging or blocking to joist, rafter or truss Each end, toenail 


(continued) 
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| TABLE 2304.10.2—continued 
FASTENING SCHEDULE 


DESCRIPTION OF BUILDING ELEMENTS NUMBER AND ТУРЕ OF FASTENER” SPACING AND LOCATION 


Wood structural panels (WSP), subfloor, roof and interior wall sheathing to framing and particleboard wall sheathing to framing* 


ба common or deformed (2" х 0.113"); or 
25" x 0.113" nail (subfloor and wall) 


За common or deformed (2!/," х 0.131" 
0.281" head) (roof) or 
ТЕЛЕ RSRS-01 (2°/,” x 0.113") пай (roof)! 
11" 16 gage staple, "/,," crown (subfloor and 
wall) 
27,” х 0.113" 0.266" head nail (roof) 
131" 16 gage staple, ’/,,” crown (roof) 
8d common (2!/," х 0.131"); or 
deformed (2" х 0.113") (subfloor and wall) 


8d common or deformed (2'/," х 0.131" х 
gf T АШЫ Аы 0.281" head) (roof) or 
RSRS-01 (27/," x 0.113") nail (roof)? 


2%," x 0.113"x 0.266" head nail; or 
2" 16 gage staple, "/,," crown (subfloor and wall) 
10d common (3" x 0.148"); or 
deformed (2'/," x 0.131" x 0.281" head) 
Other exterior wall sheathing 


32. т 2 = no 


1'/," x 0.120", galvanized roofing nail 
33. 1/," fiberboard sheathing? (7 head diameter); or 
1'/," 16 gage staple with 7" or 1" crown 


1°/," x 0.120" galvanized roofing nail 
34. >," fiberboard sheathing? (/ в’ diameter head); ог 
1'/," 16 gage staple with 7/, or 1" crown 


8d common (2'/," x 0.131"); or 
35. 3//' and less deformed (2" x 0.113"); or 
deformed (2" x 0.120") 


8d common (2!/,” х 0.131"); or 
36. "/," — 1" deformed (2'/," х 0.131"); or 

deformed (2'/," х 0.120") 

10d common (3" x 0.148"); or 
РУДАРА ЈА. deformed (2'/," x 0.131"); or 

deformed (2'/," x 0.120") 

Panel siding to framing 

6d corrosion-resistant siding 
38. 1/," or less (17/," х 0.106"); or 

6d corrosion-resistant casing (2" x 0.099") 

8d corrosion-resistant siding 

(27/," x 0.128"); or 

8d corrosion-resistant casing 

(21/," x 0.113") 


| | ) (continued) 
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TABLE 2304.10.2—continued 
FASTENING SCHEDULE 


DESCRIPTION OF BUILDING ELEMENTS NUMBER AND ТҮРЕ OF FASTENER* SPACING AND LOCATION 


Wood structural panels (WSP), subfloor, roof and interior wall sheathing to framing and particleboard wall sheathing to framing’ 


Edges Intermediate 
(inches) supports (inches) 


41. 34" 


Interior paneling 
4d casing (1'/," х 0.080"); or 
4d finish (1!/,” x 0.072") 
ба casing (2” х 0.099"); or 
6d finish (2” x 0,092”) 
(Panel supports at 24 inches) 


For SI: 1 inch = 25.4 mm. 
Nails spaced at 6 inches at intermediate supports where spans are 48 inches or more. For nailing of wood structural panel and particleboard diaphragms and 
shear walls, refer to Section 2305. Nails for wall sheathing are permitted to be common, box or casing. 

Spacing shall be 6 inches on center on the edges and 12 inches on center at intermediate supports for nonstructural applications. Panel supports at 16 inches 
(20 inches if strength axis in the long direction of the panel, unless otherwise marked). 

Where a rafter is fastened to an adjacent parallel ceiling joist in accordance with this schedule and the ceiling joist is fastened to the top plate in accordance 
with this schedule, the number of toenails in the rafter shall be permitted to be reduced by one nail. 


a. 


b. 


c. 


. RSRS-01 is a Roof Sheathing Ring Shank nail meeting the specifications in ASTM F1667. 
. Tabulated fastener requirements apply where the ultimate design wind speed is less than 140 mph. For wood structural panel roof sheathing attached to gable- 


end roof framing and to intermediate supports within 48 inches of roof edges and ridges, nails shall be spaced at 4 inches on center where the ultimate design 
wind speed is greater than 130 mph in Exposure B or greater than 1 10 mph in Exposure C. Spacing exceeding 6 inches on center at intermediate supports shall 


be permitted where the fastening is designed per the AWC NDS. 


. Fastening is only permitted where the ultimate design wind speed is less than or equal to 110 mph. 


g. Nails and staples are carbon steel meeting the specifications of ASTM F1667. Connections using nails and staples of other materials, such as stainless steel, 
shall be designed by acceptable engineering practice or approved under Section 104.10. 


2304.10.7 Load path. Where wall framing members are not 
continuous from the foundation sill to the roof, the members 
shall be secured to ensure a continuous /oad path. Where 
required, sheet metal clamps, ties or clips shall be formed of 
galvanized steel or other approved corrosion-resistant mate- 
rial not less than 0.0329-inch (0.836 mm) base metal 
thickness. 


2304.10.8 Framing requirements. Wood columns and 
posts shall be framed to provide full end bearing. Alterna- 
tively, column-and-post end connections shall be designed 
to resist the full compressive /oads, neglecting end-bear- 
ing capacity. Column-and-post end connections shall be 
fastened to resist lateral and net induced uplift forces. 


2304.11 Heavy timber construction. Where a structure, 
portion thereof or individual structural elements are required 
by provisions of this code to be of heavy timber, the building 
elements therein shall comply with the applicable provisions 
of Sections 2304.11.1 through 2304.11.4. Minimum dimen- 
sions of heavy timber shall comply with the applicable 
requirements in Table 2304.11 based on roofs or floors 
supported and the configuration of each structural element, or 
in Sections 2304.11.2 through 2304.11.4. Lumber decking 
shall be in accordance with Section 2304.9. 


2304.11.1 Details of heavy timber structural members. 
Heavy timber structural members shall be detailed and 
constructed in accordance with Sections 2304.11.1 
through 2304.11.1.3. 


2304.11.1.1 Columns. Minimum dimensions of columns 
shall be in accordance with Table 2304.11. Columns shall 
be continuous or superimposed throughout all stories and 
connected in an approved manner. Girders and beams at 
column connections shall be closely fitted around columns 
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and adjoining ends shall be cross tied to each other, or 
intertied by caps or ties, to transfer horizontal /oads across 
joints. Wood bolsters shall not be placed on tops of 
columns unless the columns support roof /oads only. 
Where traditional heavy timber detailing is used, connec- 
tions shall be by means of reinforced concrete or metal 
caps with brackets, by properly designed steel or iron 
caps, with pintles and base plates, by timber splice plates 
affixed to the columns by metal connectors housed within 
the contact faces, or by other approved methods. 


2304.11.1.2 Floor framing. Minimum dimensions of 
floor framing shall be in accordance with Table 2304.11. 
Approved wall plate boxes or hangers shall be provided 
where wood beams, girders or trusses rest on masonry or 
concrete walls. Where intermediate beams are used to 
support a floor, they shall rest on top of girders, or shall 
be supported by an approved metal hanger into which 
the ends of the beams shall be closely fitted. Where tradi- 
tional heavy timber detailing is used, these connections 
shall be permitted to be supported by ledgers or blocks 
securely fastened to the sides of the girders. 


2304.11.1.3 Roof framing. Minimum dimensions of 

roof framing shall be in accordance with Table 

2304.11. Every roof girder and not less than every 

alternate roof beam shall be anchored to its supporting 

member to resist forces as required in Chapter 16. 
2304.11.2 Partitions and walls. Partitions and walls shall 
comply with Section 2304.11.2.1 or 2304.11.2.2. 


2304.11.2.1 Exterior walls. Exterior walls shall be 
permitted to be cross-/aminated timber not less than 4 
inches (102 mm) in thickness meeting the requirements 
of Section 2303.1.4. 
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TABLE 2304.11 


HEAVY TIMBER 
STRUCTURAL ELEMENTS 


Columns (roof and ceiling loads); Lower 
half of: wood-frame or glued-laminated 
arches that spring from the floor line or 

from grade 


Upper half of: wood-frame or glued- 
laminated arches that spring from the 
floor line or from grade 


Framed timber trusses and other roof 
framing;* Framed or glued-laminated 
arches that spring from the top of walls 
or wall abutments 


For SI: 1 inch = 25.4 mm. 


a. 


MINIMUM DIMENSIONS OF HEAVY TIMBER STRUCTURAL MEMBERS 
MINIMUM NOMINAL MINIMUM GLUED- MINIMUM STRUCTURAL 
SOLID SAWN SIZE LAMINATED NET SIZE |COMPOSITE LUMBER NET SIZE 

mer [om а nmn [oe 


Columns; Framed sawn or glued-lami- 
nated timber arches that spring from the 67, 
floor line; Framed timber trusses 


Wood ОИ ПОС [10 — 


Depth, inch 


Spaced members shall be permitted to be composed of two or more pieces not less than 3 inches nominal in thickness where blocked solidly throughout their 
intervening spaces or where spaces are tightly closed by a continuous wood cover plate of not less than 2 inches nominal in thickness secured to the underside 


of the members. Splice plates shall be not less than 3 inches nominal in thickness. 
. Where protected by approved automatic sprinklers under the roof deck, framing members shall be not less than 3 inches nominal in width. 


2304.11.2.2 Interior walls and partitions. Interior walls 
and partitions shall be of solid wood construction formed 
by not less than two layers of 1-inch (25 mm) matched 
boards or laminated construction 4 inches (102 mm) 
thick, or of 1-hour fire-resistance-rated construction. 


2304.11.3 Floors. Floors shall be without concealed 
spaces or with concealed spaces complying with Section 
602.4.4.3. Wood floors shall be constructed in accordance 
with Section 2304.11.3.1 or 2304.11.3.2. 


2304.11.3.1 Cross-laminated timber floors. Cross- 
laminated timber shall be not less than 4 inches (102 
mm) in actual thickness. Cross-laminated timber shall 
be continuous from support to support and mechani- 
cally fastened to one another. Cross-laminated timber 
shall be permitted to be connected to walls without a 
shrinkage gap providing swelling or shrinking is 
considered in the design. Corbelling of masonry walls 
under the floor shall be permitted to be used. 


2304.11.3.2 Sawn or glued-laminated plank floors. 
Sawn or glued-laminated plank floors shall be one of 
the following: 


1. Sawn or glued-laminated planks, splined or 
tongue-and-groove, of not less than 3 inches (76 
mm) nominal in thickness covered with 1-іпсһ 
(25 mm) nominal dimension tongue-and-groove 
flooring, laid crosswise or diagonally, '*/,,-inch 
(12 mm) wood structural panel or '/,-inch (12.7 
mm) particleboard. 

2. Planks not less than 4 inches (102 mm) nominal in 
width set on edge close together and well spiked 
and covered with 1-inch (25 mm) nominal dimen- 
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sion flooring or /,,-inch (12 mm) wood structural 
panel or '/,-inch (12.7 mm) particleboard. 


The lumber shall be laid so that continuous lines of 
joints will occur only at points of support. Floors shall 
not extend closer than '/, inch (12.7 mm) to walls. Such 
!/,-inch (12.7 mm) space shall be covered by a molding 
fastened to the wall and so arranged that it will not 
obstruct the swelling or shrinkage movements of the 
floor. Corbelling of masonry walls under the floor shall 
be permitted to be used in place of molding. 


2304.11.4 Roof decks. Roofs shall be without concealed 
spaces or with concealed spaces complying with Section 
602.4.4.3. Roof decks shall be constructed in accordance 
with Section 2304.11.4.1 or 2304.11.4.2. Other types of 
decking shall be an alternative that provides equivalent fire 
resistance and structural properties. Where supported by a 
wall, roof decks shall be anchored to walls to resist forces 
determined in accordance with Chapter 16. Such anchors 
shall consist of steel bolts, lags, screws or approved hard- 
ware of sufficient strength to resist prescribed forces. 


2304.11.4.1 Cross-laminated timber roofs. Cross- 
laminated timber roofs shall be not less than 3 inches 
(76 mm) in actual thickness and shall be continuous 
from support to support and mechanically fastened to 
one another. 


2304.11.4.2 Sawn, wood structural panel, or glued- 
laminated plank roofs. Sawn, wood structural panel, 
or glued-laminated plank roofs shall be one of the 
following: 


1. Sawn or glued laminated, splined or tongue-and- 
groove plank, not less than 2 inches (51 mm) 
nominal in thickness. 
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2. 1'/,-inch-thick (32 mm) wood structural panel 
(exterior glue). 


3. Planks not less than 3 inches (76 mm) nominal in 
width, set on edge close together and laid as 
required for floors. 


2304.12 Protection against decay and termites. Wood shall 
be protected from decay and termites in accordance with the 
applicable provisions of Sections 2304.12.1 through 
2304, 12.4. 


2304.12.1 Locations requiring waterborne preserva- 
tives or naturally durable wood. Wood used above 
ground in the locations specified in Sections 2304.12.1.1 
through 2304.12.1.5 shall be naturally durable wood or 
preservative-treated wood using waterborne preservatives, 
in accordance with AWPA UI for above-ground use. 


2304.12.1.1 Joists, girders and subfloor. Wood joists 
or wood structural floors that are closer than 18 inches 
(457 mm) or wood girders that are closer than 12 inches 
(305 mm) to the exposed ground in crawl spaces or 
unexcavated areas located within the perimeter of the 
building foundation shall be of naturally durable or 
preservative-treated wood. 


2304.12.1.2 Wood supported by exterior foundation 
walls. Wood framing members, including wood sheath- 
ing, that are in contact with exterior foundation walls and 
are less than 8 inches (203 mm) from exposed earth shall 
be of naturally durable or preservative-treated wood. 


2304.12.1.3 Exterior walls below grade. Wood fram- 
ing members and furring strips in direct contact with 
the interior of exterior masonry or concrete walls below 
grade shall be of naturally durable or preservative- 
treated wood. 


2304.12.1.4 Sleepers and sills. Sleepers and sills on a 
concrete or masonry slab that is in direct contact with 
earth shall be of naturally durable or preservative- 
treated wood, 


2304.12.1.5 Wood siding. Clearance between wood 
siding and earth on the exterior of a building shall be not 
less than 6 inches (152 mm) or less than 2 inches (51 
mm) vertical from concrete steps, porch slabs, patio 
slabs and similar horizontal surfaces exposed to the 
weather except where siding, sheathing and wall framing 
are of naturally durable or preservative-treated wood. 


2304.12.2 Other locations. Wood used in the locations 
specified in Sections 2304.12.2.1 through 2304.12.2.8 
shall be naturally durable wood or preservative-treated 
wood in accordance with AWPA U1. Preservative-treated 
wood used in interior locations shall be protected with two 
coats of urethane, shellac, latex epoxy or varnish unless 
waterborne preservatives are used. Prior to application of 
the protective finish, the wood shall be dried in accordance 
with the manufacturer’s recommendations. 


2304.12.2.1 Girder ends. The ends of wood girders 
entering exterior masonry or concrete walls shall be 
provided with a '/,-inch (12.7 mm) airspace on top, 
sides and end, unless naturally durable or preservative- 
treated wood is used. 
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2304.12.2.2 Posts or columns. Posts or columns 
supporting permanent structures and supported by a 
concrete or masonry slab or footing that is in direct 
contact with the earth shall be of naturally durable or 
preservative-treated wood. 


Exception: Posts or columns that meet all of the 
following: 


1. Are not exposed to the weather, or are pro- 
tected by a roof, eave, overhang, or other cov- 
ering if exposed to the weather. 


2. Are supported by concrete piers or metal ped- 
estals projected not less than | inch (25 mm) 
above the slab or deck and are separated from 
the concrete pier by an impervious moisture 
barrier. 


3. Are located not less than 8 inches (203 mm) 
above exposed earth. 


2304.12.2.3 Supporting member for permanent 
appurtenances. Naturally durable or preservative- 
treated wood shall be utilized for those portions of 
wood members that form the structural supports of 
buildings, balconies, porches or similar permanent 
building appurtenances where such members are 
exposed to the weather without adequate protection 
from a roof, eave, overhang or other covering to 
prevent moisture or water accumulation on the surface 
or at joints between members. 


Exception: Sawn lumber in buildings located in a 
geographical region where experience has demon- 
strated that climatic conditions preclude the need to 
use durable materials where the structure is exposed 
to the weather. 


2304.12.2.4 Supporting members for permeable 
floors and roofs. Wood structural members that support 
moisture-permeable floors or roofs that are exposed to 
the weather, such as concrete or masonry slabs, shall be 
of naturally durable or preservative-treated wood unless 
separated from such floors or roofs by an impervious 
moisture barrier. The impervious moisture barrier system 
protecting the structure supporting floors shall provide 
positive drainage of water that infiltrates the moisture- 
permeable floor topping. 


2304.12.2.5 Ventilation beneath balcony or elevated 
walking surfaces. Enclosed framing in exterior balco- 
nies and elevated walking surfaces that have weather- 
exposed surfaces shall be provided with openings that 
provide a net free cross-ventilation area not less than 
'/ so Of the area of each separate space. 


2304.12.2.6 Wood in contact with the ground or 
fresh water. Wood used in contact with exposed earth 
shall be naturally durable for both decay and termite 
resistance or preservative treated in accordance with 
АУРА UI for soil or fresh water use. 


Exception: Untreated wood is permitted where such 
wood is continuously and entirely below the ground- 
water level or submerged in fresh water. 


2304.12.2.6.1 Posts or columns. Posts and columns 
that are supporting permanent structures and embed- 
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ded in concrete that is exposed to the weather ог іп 
direct contact with the earth shall be of preservative- 
treated wood. 


2304.12.2.7 Termite protection. In geographical areas 
where hazard of termite damage is known to be very 
heavy, wood floor framing in the locations specified in 
Section 2304.12.1.1 and exposed framing of exterior 
decks or balconies shall be of naturally durable species 
(termite resistant) or preservative treated in accordance 
with AWPA ІЛ for the species, product preservative 
and end use or provided with approved methods of 
termite protection. 


2304.12.2.8 Wood used in retaining walls and cribs. 
Wood installed in retaining or crib walls shall be 
preservative treated in accordance with AWPA UI for 
soil and fresh water use. 


2304.12.3 Attic ventilation. For attic ventilation, see 
Section 1202.22. 


2304.12.4 Under-floor ventilation (crawl space). For 
under-floor ventilation (crawl space), see Section 1202.4. 


2304.13 Long-term loading. Wood members supporting 
concrete, masonry or similar materials shall be checked for 
the effects of long-term loading using the provisions of the 
ANSI/AWC NDS. The total deflection, including the effects 
of long-term loading, shall be limited in accordance with 
Section 1604.3.1 for these supported materials. 


Exception: Horizontal wood members supporting 
masonry or concrete nonstructural floor or roof surfacing 
not more than 4 inches (102 mm) thick need not be 
checked for long-term loading. 


SECTION 2305 
GENERAL DESIGN REQUIREMENTS FOR 
LATERAL FORCE-RESISTING SYSTEMS 


2305.1 General. Structures using wood-frame shear walls or 
wood-frame diaphragms to resist wind, seismic or other 
lateral /oads shall be designed and constructed in accordance 
with AWC SDPWS and the applicable provisions of Sections 
2305, 2306 and 2307. 


2305.1.1 Openings in shear panels. Openings in shear 
panels that materially affect their strength shall be detailed 
on the plans and shall have their edges adequately rein- 
forced to transfer all shearing stresses. 


2305.2 Diaphragm deflection. The deflection of wood-frame 
diaphragms shall be determined in accordance with AWC 
SDPWS. The deflection (А) of a blocked wood structural 
panel diaphragm uniformly fastened throughout with staples is 
permitted to be calculated in accordance with Equation 23-1. If 
not uniformly fastened, the constant 0.188 (For SI: 1/1627) in 
the third term shall be modified by an approved method. 


Aa, = SVL*/8EAW + vL/4Gt + 0.188Le, + X(xXA/2W 
(Equation 23-1) 


For SI: Ay, = 0.052vL'/EAW + vL/4Gt + Le,/1627 + X(xA,)/2W 
where: 


А = Area of chord cross section, in square inches (mm). 
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E = Modulus of elasticity of diaphragm chords, in pounds 
per square inch (N/mm’). 
e 


, = Staple slip, in inches (mm) [see Table 2305.2(1)]. 


Gt = Panel rigidity through the thickness, in pounds per inch 
(N/mm) of panel width or depth [see Table 2305.2(2)]. 


L - Diaphragm length (dimension perpendicular to the 
direction of the applied /oad), in feet (mm). 


v = Induced unit shear in pounds per linear foot (plf) 


(N/mm). 

W = Diaphragm width [in the direction of applied force, in 
feet (mm)]. 

x Distance from chord splice to nearest support, in feet 
(mm). 


A, = Diaphragm chord splice slip at the induced unit shear, 


in inches (mm). 


Ajj, = Maximum mid-span diaphragm deflection determined 
by elastic analysis, in inches (тт). 


с 


TABLE 2305.2(1) 
е, VALUES (inches) FOR USE ІМ CALCULATING DIAPHRAGM 
AND SHEAR WALL DEFLECTION DUE TO FASTENER SLIP 
(Structural 1)%6 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.448 М. 

a. Increase е, values 20 percent for plywood grades other than Structural I. 

b. Load per fastener = maximum shear per foot divided by the number of 
fasteners per foot at interior panel edges. 

c. Decrease e, values 50 percent for seasoned lumber (moisture content < 19 
percent). 

2305.3 Shear wall deflection. The deflection of wood-frame 

shear walls shall be determined in accordance with AWC 

SDPWS. The deflection (A,,) of a blocked wood structural 

panel shear wall uniformly fastened throughout with staples is 

permitted to be calculated in accordance with Equation 23-2. 


A,, = 8vh/EAb + vh/4Gt + 0.75he, + d/b (Equation 23-2) 


he 
3 n 

3 = + я. 
For SI: A,, = Уһ /3EAb + vh/Gt 07.6 d,h/b 


where: 
А = Area of end-post cross section in square inches (mm?). 
b = Shear wall length, in feet (mm). 


d, =Total vertical elongation of wall anchorage system 
(such as fastener slip, device elongation, rod 
elongation) in inches (mm), at the induced unit shear in 
the shear wall (v). 


Е = Modulus of elasticity of end posts, in pounds рег 
square inch (N/mm?). 


e, = Staple slip, in inches (mm) [see Table 2305.2(1)]. 


n 
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Gt = Panel rigidity through the thickness, in pounds per inch The allowable unit stresses for fire-retardant-treated 
(N/mm) of panel width or depth [see Table 2305.2(2)]. wood, including fastener values, shall be developed from 
h = Shear wall height, in feet (mm). an approved method of investigation that considers the 


effects of anticipated temperature and humidity to which 


v = Induced unit shear, in pounds per linear foot (N/mm). the fire-retardant-treated wood will be subjected, the type 


А = Maximum shear wall deflection determined by elastic of treatment and the redrying process. Other adjustments 
analysis, in inches (mm). are applicable except that the impact load duration shall 
not apply. 

SECTION 2306 2306.1.4 Lumber decking. The capacity of lumber deck- 
ALLOWABLE STRESS DESIGN ing arranged according to the patterns described in Section 
2306.1 Allowable stress design. The design and construction 2304.9.2 shall be the lesser of the capacities determined 
of wood elements in structures using allowable stress design for moment and deflection according to the formulas in 

shall be in accordance with the applicable standards listed in Table 2306.1.4. 
Table 2306.1. 2306.2 Wood-frame diaphragms. Wood-frame diaphragms 
2306.1.1 Joists and rafters. The design of rafter spans is Shall be designed and constructed in accordance with AWC 
permitted to be in accordance with the AWC STIR. SDPWS. Where panels are fastened to framing members with 


i : staples, requirements and limitations of AWC SDPWS shall 
mda conet tod at d be be met and the allowable shear values set forth in Table 


the AWC Wood Construction Data No. 4. 2306.2(1) or 2306.2(2) shall be permitted. The allowable 


shear values in Tables 2306.2(1) and 2306.2(2) are permitted 
2306.1.3 Treated wood stress adjustments. The allowable to be increased 40 percent for wind design. 


unit stresses for preservative-treated wood need not be 
adjusted for treatment, but are subject to other adjustments. 


TABLE 2305.2(2) 
VALUES OF Gt FOR USE IN CALCULATING DEFLECTION OF WOOD STRUCTURAL PANEL SHEAR WALLS AND DIAPHRAGMS 


VALUES OF Gt (Ib/in. panel depth or width) 
intei ioci ian Structural Sheathing E qe TU rene CUENTEN 
RATING E Plywood 


ТЕС Кы ШЕ 5-ріу" 
[5 — 
Lie 
Sheathing 
[3028 | 2850 | 


р и | 


киш 2 
| иж | 3100 | 2489 | 3149 | 3199 | и | 
п [| шш И мою ЕСС СИ ИСИ 399 
—т wm Е В вт 8| ЕСИ 
Sande a 
Plywood 
[| am m | Som | 59 | 5h м 
[3 | no | 3589 | 7388 | я | 9850 | 9850 | 


For SI: 1 inch = 25.4 mm, 1 pound/inch = 0.1751 N/mm, 
a. 5-ply applies to plywood with five or more layers. For 5-ply plywood with three layers, use values for 4-ply panels. 


Structural Sheathing 
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TABLE 2306.1 
STANDARDS FOR DESIGN AND 
CONSTRUCTION OF WOOD ELEMENTS 
IN STRUCTURES USING ALLOWABLE STRESS DESIGN 


STANDARDS 
PROMULGATOR STANDARD TITLE 


American Wood Council 


ANSI/AWC NDS National Design Specification for 
Wood Construction 

SDPWS Special Design Provisions for Wind 
and Seismic 


American Society of Agricultural and Biological Engineers 


Diaphragm Design of Metal-clad, 
Wood-Frame Rectangular Buildings 


ASABE EP 486.3 Shallow Post and Pier Foundation 
Design 


Design Requirements and Bending 
Properties for Mechanically 
Laminated Wood Assemblies 
APA—The Engineered Wood Association 

Standard Specifications for Structural 
Glued Laminated Timber of 
Softwood Species 


Structural Glued Laminated Timber 


Panel Design Specification 


Plywood Design Specification 
Supplement 1—Design & 
Fabrication of Plywood Curved Panel 
Plywood Design Specification 
Supplement 2— Design & 
Fabrication of Glued Plywood-lumber 
Beams 


Y 


ASABE EP 484.3 


ASABE EP 559.1 


ANSI 117 


ANSI A190.1 


Plywood Design Specification Supple- 
ment 3—Design & Fabrication of 
Plywood Stressed-skin Panels 
Plywood Design Specification Supple- 
ment 4—Design & Fabrication of 
Plywood Sandwich Panels 


Plywood Design Specification Supple- 
ment 5—Design & Fabrication of All- 


plywood Beams 


Laminated Timber Beams 


Builders Tips: Proper Storage and 
Handling of Glulam Beams 


АРА T300 
АРА $560 


АРА S475 
АРА Х450 
АРА Х440 


АРА R540 


Truss Plate Institute, Inc. 


National Design Standard for Metal 
Plate Connected Wood Truss 
Construction 


West Coast Lumber Inspection Bureau 


AITC 104 Typical Construction Details 

Standard Appearance Grades for Struc- 
Пел tural Glued Laminated Timber 

Standard for Dimensions of Structural 
ATEC 113 Glued Laminated Timber 

Standard Specifications for Structural 


Glued Laminated Timber of Hardwood 
Species 


AITC 200 Inspection Manual 


ТРЕ 


AITC 119 
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TABLE 2306.1.4 
ALLOWABLE LOADS FOR LUMBER DECKING 


ALLOWABLE AREA LOAD* 
PATTERN 


Simple span = звале 


sf 12 
Two-span continuous 


_ 18SAE@ 
12 


Combination simple- 
and two-span continu- 
ous 


Cantilevered pieces 
intermixed 


Controlled random layup 


Mechanically lami- T 100AE d 
nated decking f 1 


2-inch decking = ү 
_ H6AE'd 
I le 


3-inch and 4-inch 
decking 


For SI: 1 inch = 25.4 mm. 


а, w,= Allowable total uniform load limited by moment. 
w, = Allowable total uniform load limited by deflection. 
d = Actual decking thickness. 
/= Span of decking. 
Е, = Allowable bending stress adjusted by applicable factors. 
E' = Modulus of elasticity adjusted by applicable factors. 


2306.2.1 Gypsum board diaphragm ceilings. Gypsum 
board diaphragm ceilings shall be in accordance with 
Section 2508.6. 


2306.3 Wood-frame shear walls. Wood-frame shear walls 
shall be designed and constructed in accordance with AWC 
SDPWS. Where panels are fastened to framing members 
with staples, requirements and limitations of AWC SDPWS 
shall be met and the allowable shear values set forth in 
Table 2306.3(1), 2306.3(2) or 2306.3(3) shall be permitted. 
The allowable shear values in Tables 2306.3(1) and 
2306.3(2) are permitted to be increased 40 percent for wind 
design. Panels complying with ANSI/APA PRP-210 shall 
be permitted to use design values for Plywood Siding in the 
AWC SDPWS. 
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TABLE 2306.2(1) 
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL DIAPHRAGMS 
UTILIZING STAPLES WITH FRAMING OF DOUGLAS FIR-LARCH, OR SOUTHERN PINE* FOR WIND OR SEISMIC LOADING‘ 


BLOCKED DIAPHRAGMS UNBLOCKED DIAPHRAGMS 


Fastener spacing (inches) at 
diaphragm boundaries (all cases) at 
continuous panel edges parallel to 
load (Cases 3, 4), and at all panel 
edges (Cases 5, 6)" 


MINIMUM NOMINAL 
MINIMUM MINIMUM =| WIDTH OF FRAMING 

STAPLE FASTENER NOMINAL MEMBERS AT 
LENGTH | PENETRATION PANEL ADJOINING PANEL 


Fasteners spaced 6 inches 
max. at supported edges” 


АМО GAGE‘ | INFRAMING | THICKNESS EDGES AND RAF на Case 1 (№ 


(inches) (inch) BOUNDARIES* Fastener spacing (inches) at other unblocked All other 
(inches) апе! edges (Cases 1, 2, 3 and 4)" edges or configurations 
р 9 52 continuous | (Cases 2, 3, 4, 5 


joints parallel and 6)° 
to load) 


[ 3 __| те ИСИ 0 Е | s ЕНІН 
Sis | тен [3 e [ж | 399 [489 | 18 | 99 — 


ibd UE AE ee >| 
» аю p [в | о | 
Е | 1 893 
Ж ашны чел» ак Жш чый ик 
ТЕН Co ee үр „шы 380 | ‘10 по | 
Ts мен ы Mee [peces Dom. 15. | 
coveredin ns Loo 2 [ме 207] 344 зе. | че, 
vri гене ріш | ИВ 355 4. 405 | ләр 120 | 
а OFE Бе Е ME Wwe | 35 ^п. | 
LS 4.2200] Зека 395 050 | im 1805 | 
For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m. 


a. For framing of other species: (1) Find specific gravity for species of lumber in ANSI/AWC NDS. (2) For staples find shear value from table for Structural I 
panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 

b. Space fasteners maximum 12 inches on center along intermediate framing members (6 inches on center where supports are spaced 48 inches on center). 

c. Framing at adjoining panel edges shall be 3 inches nominal or wider. 

d. Staples shall have a minimum crown width of ’/,, inch and shall be installed with their crowns parallel to the long dimension of the framing members. 

e. The minimum nominal width of framing members not located at boundaries or adjoining panel edges shall be 2 inches. 

f. For shear loads of normal or permanent load duration as defined by the ANSI/AWC NDS, the values in the table shall be multiplied by 0.63 or 0.56, 
respectively. 

| g For Case 1 through 6 descriptions see Figure 2306.2(1). 


qe Г Blocking typical ~ Framing Lod 
ni | ifused Lid 
LE I AT creer 
о EST ! HH т ә у | 
ш ENF LE xil |||| wo => | 
a @ BT 
B ЕТ | EL og 
EET. А FTH 
ENS | de | a | АТ ` = | N || | 
№ Continuous panel joints јан Diaphragm boundary Nm Continuous panel joints 
Framing НӘН 
Blocking 


FIGURE 2306.2(1) 
CASES 1 THROUGH 6 FOR USE WITH TABLE 2306.2(1) 
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TABLE 2306.2(2) 
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL BLOCKED DIAPHRAGMS 
UTILIZING MULTIPLE ROWS OF STAPLES (HIGH-LOAD DIAPHRAGMS) WITH FRAMING OF 
DOUGLAS FIR-LARCH OR SOUTHERN PINE? FOR WIND OR SEISMIC LOADING: 9" 


BLOCKED DIAPHRAGMS 
Cases 1 and 2° 


MINIMUM MINIMUM MINIMUM NOMINAL Fastener Spacing Per Line at Boundaries 
staple | FASTENER | NOMINAL | WIDTHOFFRAMING | ims or (inches)! 
ЛАБЕ" | PENETRATION | PANEL  |MEMBERAT ADJOINING | -LINES ОР, 
INFRAMING | THICKNESS | PANEL EDGES AND ку $m grec С РЕДУ 


(Ше) шем — Fastener Spacing Per Line at Other Panel Edges 
(inches) 


Ls aeos ИСА 

[o3 7] ЕСДЕСДЕСДЕЛІШІДЕЛ 

m БЕК [3 pe [э [ae poss pss [m 
si L3 oe sepe [er [on [un nae 
e poa те pe ens ee pas pon 


Top о perpe pe pe puso 
Я зав [9o paso ues [в 
a} fi in nen 


For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m. 


a. 


b. 


б; 
4. 


е. 


f. 


шо 


For framing of other species: (1) Find specific gravity for species of framing lumber іп ANSI/AWC NDS. (2) For staples, find shear value from table for 
Structural I panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 
Fastening along intermediate framing members: Space fasteners not greater than 12 inches on center, except 6 inches on center for spans greater than 32 
inches. 

Panels conforming to DOC PS 1 or PS 2. 

This table gives shear values for Cases 1 and 2 as shown in Table 2306.2(1). The values shown are applicable to Cases 3, 4, 5 and 6 as shown in Table 
2306.2(1), providing fasteners at all continuous panel edges are spaced in accordance with the boundary fastener spacing. 

The minimum nominal depth of framing members shall be 3 inches nominal. The minimum nominal width of framing members not located at boundaries or 
adjoining panel edges shall be 2 inches. 

Staples shall have a minimum crown width of ’/,, inch, and shall be installed with their crowns parallel to the long dimension of the framing members. 


. High-load diaphragms shall be subject to special inspection in accordance with Section 1705.5.1. 
. For shear loads of normal or permanent load duration as defined by the ANSI/AWC NDS, the values in the table shall be multiplied by 0.63 or 0.56, 


respectively. 


‚ For fastener spacing diagrams see Figure 2306.2(2). 
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PANEL JOINT 


SPACING 


3" NOMINAL — TWO LINES 
4" NOMINAL — TWO LINES 


PANEL EDGE 


5-7 EQUAL 
SPACES 


SPACING 
SPACING 
TYPICAL BOUNDARY FASTENING 
4" NOMINAL —TWO LINES (Shown is two lines staggered.) 


NOTE: SPACE PANEL END AND EDGE JOINT 1/8-INCH. REDUCE SPACING BETWEEN LINES OF NAILS AS NECESSARY TO 
MAINTAIN MINIMUM 3/8=INCH FASTENER EDGE MARGINS, MINIMUM SPACING BETWEEN LINES IS 3/8-INCH 


For SI: 1 inch = 25.4 mm. 


FIGURE 2306.2(2) 
FASTENER SPACING DIAGRAMS FOR USE WITH TABLE 2306.2(2) 
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TABLE 2306.3(1) 
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL SHEAR WALLS UTILIZING STAPLES WITH 
FRAMING OF DOUGLAS FIR-LARCH OR SOUTHERN PINE* FOR WIND OR SEISMIC LOADING? tsi 


PANELS 
APPLIED 
MINIMUM MINIMUM DIRECT TO 
NOMINAL FASTENER FRAMING 
PANEL GRADE PANEL PENETRATION IN 


THICKNESS FRAMING Staple Fastener spacing at panel edges 
(i PA 


length 
(inch) (inches) ім cm 
(inches) 


PANELS APPLIED OVER '/," OR У" 
GYPSUM SHEATHING 


Fastener spacing at panel edges 
Sug 


(inches) | 6 | 


Мм т 
sheathing Gage 


=“ п 216 
по | по | 360 | 


CaEIEJEIENERESESERES 
Gage 


For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m. 

a. For framing of other species: (1) Find specific gravity for species of lumber in ANSI/AWC NDS. (2) For staples find shear value from table for Structural I 
panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. 

b. Panel edges backed with 2-inch nominal or wider framing. Install panels either horizontally or vertically. Space fasteners maximum 6 inches on center along 
intermediate framing members for */,-inch and ’/,,-inch panels installed on studs spaced 24 inches on center. For other conditions and panel thickness, space 
fasteners maximum 12 inches on center on intermediate supports. 

c. */,-inch panel thickness or siding with a span rating of 16 inches on center is the minimum recommended where applied directly to framing as exterior siding. 
For grooved panel siding, the nominal panel thickness is the thickness of the panel measured at the point of fastening. 

d. Framing at adjoining panel edges shall be 3 inches nominal or wider. 

. Values apply to all-veneer plywood. Thickness at point of fastening on panel edges governs shear values. 

f. Where panels are applied on both faces of a wall and fastener spacing is less than 6 inches on center on either side, panel joints shall be offset to fall on 
different framing members, or framing shall be 3 inches nominal or thicker at adjoining panel edges. 

g. In Seismic Design Category D, E or F, where shear design values exceed 350 pounds per linear foot, all framing members receiving edge fastening from 
abutting panels shall be not less than a single 3-inch nominal member, or two 2-inch nominal members fastened together in accordance with Section 2306.1 to 
transfer the design shear value between framing members. Wood structural panel joint and sill plate nailing shall be staggered at all panel edges. See AWC 
SDPWS for sill plate size and anchorage requirements. 

h. Staples shall have a minimum crown width of 7/, inch and shall be installed with their crowns parallel to the long dimension of the framing members. 

i. For shear loads of normal or permanent load duration as defined by the ANSI/AWC NDS, the values in the table shall be multiplied by 0.63 or 0.56, 
respectively. 


Sheathing, ply- 
wood siding® 
except Group 5 


о 


ТАВІЕ 2306.3(2) 
ALLOWABLE SHEAR VALUES (рії) FOR WIND OR SEISMIC LOADING ON SHEAR WALLS ОҒ FIBERBOARD SHEATHING BOARD 
CONSTRUCTION UTILIZING STAPLES FOR TYPE V CONSTRUCTION ONLY? ^^ % е 


ALLOWABLE SHEAR VALUE (pounds per linear foot) 
THICKNESS AND GRADE STAPLE GAGE AND STAPLE SPACING AT PANEL EDGES (inches) 
"men ee eS eee qaos ОН Maritus pen 


No. 16 gage galvanized 
staple, 7/6" crown 17/, 150 200 225 


2j inches long 


ог 


ә Structural - 
No. 16 gage galvanized 


staple, 1" crown 12/, inches 
long 


For SI: 1 inch = 25.4 mm, | pound per foot = 14.5939 N/m. 

a. Fiberboard sheathing shall not be used to brace concrete or masonry walls. 

b. Panel edges shall be backed with 2-inch or wider framing of Douglas Fir-larch or Southern pine. For framing of other species: (1) Find specific gravity for 
species of framing lumber in ANSUAWC NDS. (2) For staples, multiply the shear value from the table by 0.82 for species with specific gravity of 0.42 or 
greater, or 0.65 for all other species. 

c. Values shown are for fiberboard sheathing on one side only with long panel dimension either parallel or perpendicular to studs. 

d. Fastener shall be spaced 6 inches on center along intermediate framing members. 

e. Values are not permitted in Seismic Design Category D, E or F. 
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TABLE 2306.3(3) 
ALLOWABLE SHEAR VALUES FOR WIND OR SEISMIC FORCES FOR SHEAR WALLS OF LATH AND 
PLASTER OR GYPSUM BOARD WOOD FRAMED WALL ASSEMBLIES UTILIZING STAPLES 


STAPLE SPACING? SHEAR 
THICKNESS OF WALL E MINIMUM 
UE 
Expanded metal or 
woven wire lath and ERA Unblocked 
Portland cement plaster 
: 3 м JA 

ШЕШСІН 

6 

100 


No. 16 gage galv. staple, ’/,” legs 


сл 


3. Gypsum sheathing No. 16 gage рају. staple, 1?/," long 


и 
1 у” x 4' 
Unblocked 


Unblocked? 


a: 


a ЖИЙИ 16 
ШІСІ 
у re aie Беглан No. 16 gage galv. staple, 1'/," long 
Unblocked 125 
&- Gibeum board; gypsum ВЕ a ee |. 15 _ | 
veneer base or water- Blocked* 
resistant gypsum 115 
bic TRIS, 
No. 16 gage рају. staple, 1°/,” long 
д us 
А a 


Blocked* Base ply: 9 250 No. 16 gage galv. staple 17/,” long 

Two-ply Face ply: 7 No. 15 gage рају. staple, 2!/," long 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per foot = 14.5939 N/m. 

a. These shear walls shall not be used to resist loads imposed by masonry or concrete walls (see AWC SDPWS). Values shown are for short-term loading due to 
wind or seismic loading. Walls resisting seismic loads shall be subject to the limitations in Section 12.2.1 of ASCE 7. Values shown shall be reduced 25 
percent for normal loading. 


b. Applies to fastening at studs, top and bottom plates and blocking. 

c. Except as noted, shear values are based on a maximum framing spacing of 16 inches on center. 

d. Maximum framing spacing of 24 inches on center. 

e. All edges are blocked, and edge fastening is provided at all supports and all panel edges. 

f. Staples shall have a minimum crown width of ’/,, inch, measured outside the legs, and shall be installed with their crowns parallel to the long dimension of the 
framing members. 

g. Staples for the attachment of gypsum lath and woven-wire lath shall have a minimum crown width of */, inch, measured outside the legs. 


SECTION 2307 height with a separate means of egress and their accessory 

LOAD AND RESISTANCE FACTOR DESIGN structures shall comply with the Residential Code. 
2307.1 Load and resistance factor design. The design and 2308.1.1 Portions exceeding limitations of conven- 
construction of wood elements and structures using /oad and tional light-frame construction. Where portions of a 
resistance factor design shall be in accordance with building of otherwise conventional light-frame construc- 
ANSI/AWC NDS and AWC SDPWS. tion exceed the limits of Section 2308.2, those portions 


and the supporting load path shall be designed in accor- 
dance with accepted engineering practice and the 


SECTION 2308 provisions of this code. For the purposes of this section, 
CONVENTIONAL LIGHT-FRAME CONSTRUCTION the term "portions" shall mean parts of buildings 
2308.1 General The requirements of this section are containing volume and area such as a room or a series of 
intended for conventional light-frame construction. Other rooms. The extent of such design need only demonstrate 
construction methods are permitted to be used, provided that compliance of the nonconventional light-framed 
a satisfactory design is submitted showing compliance with elements with other applicable provisions of this code 
other provisions of this code. Interior nonload-bearing parti- and shall be compatible with the performance of the 
tions, ceilings and curtain walls of conventional light-frame conventional light-framed system. 
construction are not subject to the limitations of Section 2308.1.2 Connections and fasteners. Connectors and 
2308.2. Detached one- and two-family dwellings and town- fasteners used in conventional construction shall comply 
houses not more than three stories above grade plane in with the requirements of Section 2304.10. 
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2308.2 Limitations. Buildings are permitted to be 
constructed in accordance with the provisions of conven- 
tional light-frame construction, subject to the limitations in 
Sections 2308.2.1 through 2308.2.6. 


2308.2.1 Stories. Structures of conventional light-frame 
construction shall be limited in story height in accordance 
with Table 2308.2.1. 


TABLE 2308.2.1 
ALLOWABLE STORY HEIGHT 


For SI:1 inch = 25.4 mm. 


a. For the purposes of this section, for buildings assigned to Seismic Design 
Category D or E, cripple walls shall be considered to be a story unless 
cripple walls are solid blocked and do not exceed 14 inches in height. 


2308.2.2 Allowable floor-to-floor height. Maximum 
floor-to-floor height shall not exceed 11 feet, 7 inches 
(3531 mm). Exterior bearing wall and interior braced 
wall heights shall not exceed a stud height of 10 feet 
(3048 mm). 

2308.2.3 Allowable loads. Loads shall be in accordance 
with Chapter 16 and shall not exceed the following: 

1. Average dead loads shall not exceed 15 psf (718 
N/m?) for combined roof and ceiling, exterior walls, 
floors and partitions. 

Exceptions: 

1. Subject to the limitations of Section 
2308.6.10, stone or masonry veneer up to the 
less of 5 inches (127 mm) thick or 50 pounds 
per square foot (2395 N/m’) and installed in 
accordance with Chapter 14 is permitted to a 
height of 30 feet (9144 mm) above a non- 
combustible foundation, with an additional 8 
feet (2439) permitted for gable ends. 


2. Concrete or masonry fireplaces, heaters 
and chimneys shall be permitted in accor- 
dance with the provisions of this code. 

2. Live loads shall not exceed 40 psf (1916 N/m’) for 
floors. 
Exception: Live loads for concrete slab-on- 
ground floors in Risk Categories І and II shall be 
not more than 125 psf. 
3. Ground snow /oads shall not exceed 50 psf (2395 
N/m’). 
2308.2.4 Basic wind speed. V shall not exceed 130 miles 
per hour (57 m/s) (3-second gust). 
Exceptions: 
1. V shall not exceed 140 mph (63 m/s) (3-second 
gust) for buildings in Exposure Category B. 
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2. Where V exceeds 130 mph (3-second gust), the 
provisions of either AWC WFCM or ICC 600 are 
permitted to be used. 


2308.2.5 Allowable roof span. Ceiling joist and rafter 
framing constructed in accordance with Section 2308.7 
and trusses shall not span more than 40 feet (12 192 mm) 
between points of vertical support. A ridge board in accor- 
dance with Section 2308.7 or 2308.7.3.1 shall not be 
considered a vertical support. 


2308.2.6 Risk category limitation. The use of the provi- 
sions for conventional light-frame construction in this 
section shall not be permitted for Risk Category IV build- 
ings assigned to Seismic Design Category B, C, D or F. 


2308.3 Foundations and footings. Foundations and footings 
shall be designed and constructed in accordance with Chapter 
18. Connections to foundations and footings shall comply 
with this section. 


2308.3.1 Foundation plates or sills. Foundation plates or 
sills resting on concrete or masonry foundations shall 
comply with Section 2304.3.1. Foundation plates or sills 
shall be bolted or anchored to the foundation with not less 
than '/,-inch-diameter (12.7 mm) steel bolts or approved 
anchors spaced to provide equivalent anchorage as the steel 
bolts. Bolts shall be embedded not less than 7 inches (178 
mm) into concrete or masonry. The bolts shall be located in 
the middle third of the width of the plate. Bolts shall be 
spaced not more than 6 feet (1829 mm) on center and there 
shall be not less than two bolts or anchor straps per piece 
with one bolt or anchor strap located not more than 12 
inches (305 mm) or less than 4 inches (102 mm) from each 
end of each piece. Bolts in sill plates of braced wall lines in 
structures over two stories above grade shall be spaced not 
more than 4 feet (1219 mm) on center. A properly sized nut 
and washer shall be tightened on each bolt to the plate. 


2308.3.1.1 Braced wall line sill plate anchorage in 
Seismic Design Category D. Sill plates along braced 
wall lines in buildings assigned to Seismic Design 
Category D shall be anchored with not less than '/,-inch 
(12.7 mm) diameter anchor bolts with steel plate wash- 
ers between the foundation sill plate and the nut, or 
approved anchor straps load-rated in accordance with 
Section 2304.10.4 and spaced to provide equivalent 
anchorage. Plate washers shall be not less than 0.229 
inch by 3 inches by 3 inches (5.82 mm by 76 mm by 76 
mm) in size. The hole in the plate washer is permitted 
to be diagonally slotted with a width of up to */,, inch 
(4.76 mm) larger than the bolt diameter and a slot 
length not to exceed 1°/, inches (44 mm), provided that 
a standard cut washer is placed between the plate 
washer and the nut. 


2308.3.1.2 Braced wall line sill plate anchorage in 
Seismic Design Category E. Sill plates along braced 
wall lines in buildings assigned to Seismic Design 
Category E shall be anchored with not less than */,-inch 
diameter (15.9 mm) anchor bolts with steel plate wash- 
ers between the foundation sill plate and the nut, or 
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approved anchor straps load-rated in accordance with 
Section 2304.10.4 and spaced to provide equivalent 
anchorage. Plate washers shall be not less than 0.229 
inch by 3 inches by 3 inches (5.82 mm by 76 mm by 76 
mm) in size. The hole in the plate washer is permitted 
to be diagonally slotted with a width of up to */,, inch 
(4.76 mm) larger than the bolt diameter and a slot 
length not to exceed 1?/, inches (44 mm), provided that 
a standard cut washer is placed between the plate 
washer and the nut. 


2308.4 Floor framing. Floor framing shall comply with this 
section. 


2308.4.1 Girders. Girders for single-story construction or 
girders supporting /oads from a single floor shall be not 
less than 4 inches by 6 inches (102 mm by 152 mm) for 
spans 6 feet (1829 mm) or less, provided that girders are 
spaced not more than 8 feet (2438 mm) on center. Other 
girders shall be designed to support the /oads specified in 
this code. Girder end joints shall occur over supports. 


Where a girder is spliced over a support, an adequate tie 
shall be provided. The ends of beams or girders supported 
on masonry or concrete shall not have less than 3 inches 
(76 mm) of bearing. 


2308.4.1.1 Allowable girder spans. The allowable 
spans of girders that are fabricated of dimension lumber 
shall not exceed the values set forth in Table 
2308.4.1.1(1) or 2308.4.1.1(2). 


2308.4.2 Floor joists. Floor joists shall comply with this 
section. 


2308.4.2.1 Span. Spans for floor joists shall be in 
accordance with Table 2308.4.2.1(1), Table 
2308.4.2.1(2) or the AWC STIR. 


2308.4.2.2 Bearing. The ends of each joist shall have not 
less than 1'/, inches (38 mm) of bearing on wood ог 
metal, or not less than 3 inches (76 mm) on masonry, 
except where supported оп a 1-іпсһ by 4-inch (25 mm by 
102 mm) ribbon strip and nailed to the adjoining stud. 


2308.4.2.3 Framing details. Joists shall be supported 
laterally at the ends and at each support by solid 
blocking except where the ends of the joists are nailed 
to a header, band or rim joist or to an adjoining stud or 
by other means. Solid blocking shall be not less than 2 
inches (51 mm) in thickness and the full depth of the 
joist. Joist framing from opposite sides of a beam, 
girder or partition shall be lapped not less than 3 
inches (76 mm) or the opposing joists shall be tied 
together in an approved manner. Joists framing into 
the side of a wood girder shall be supported by fram- 
ing anchors or on ledger strips not less than 2 inches 
by 2 inches (51 mm by 51 mm). 


2308.4.2.4 Notches and holes. Notches on the ends of 
joists shall not exceed one-fourth the joist depth. 
Notches in the top or bottom of joists shall not exceed 
one-sixth the depth and shall not be located in the 
middle third of the span. Holes bored in joists shall not 
be within 2 inches (51 mm) of the top or bottom of the 
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joist and the diameter of any such hole shall not exceed 
one-third the depth of the joist. 


2308.4.3 Engineered wood products. Engineered wood 
products shall be installed in accordance with manufac- 
turer’s recommendations. Cuts, notches and holes bored in 
trusses, structural composite lumber, structural glued- 
laminated members or I-joists are not permitted except 
where permitted by the manufacturer’s recommendations 
or where the effects of such alterations are specifically 
considered in the design of the member by a registered 
design professional. 


2308.4.4 Framing around openings. Trimmer and header 
joists shall be doubled, or of lumber of equivalent cross 
section, where the span of the header exceeds 4 feet (1219 
mm). The ends of header joists more than 6 feet (1829 mm) 
in length shall be supported by framing anchors or joist 
hangers unless bearing on a beam, partition or wall. Tail 
joists over 12 feet (3658 mm) in length shall be supported at 
the header by framing anchors or on ledger strips not less 
than 2 inches by 2 inches (51 mm by 51 mm). 


2308.4.4.1 Openings in floor diaphragms in Seismic 
Design Categories B, C, D and E. Openings in hori- 
zontal diaphragms in Seismic Design Categories B, C, 
D and E with a dimension that is greater than 4 feet 
(1219 mm) shall be constructed with metal ties and 
blocking in accordance with this section and Figure 
2308.4.4.1(1). Metal ties shall be not less than 0.058 
inch [1.47 mm (16 galvanized gage)] in thickness by 
1'/, inches (38 mm) in width and shall have a yield 
stress not less than 33,000 psi (227 Mpa). Blocking 
shall extend not less than the dimension of the opening 
in the direction of the tie and blocking. Ties shall be 
attached to blocking in accordance with the manufac- 
turer’s instructions but with not less than eight 16d 
common nails on each side of the header-joist 
intersection. 


Openings in floor diaphragms in Seismic Design 
Categories D and E shall not have any dimension 
exceeding 50 percent of the distance between braced 
wall lines or an area greater than 25 percent of the area 
between orthogonal pairs of braced wall lines [see Fig- 
ure 2308.4.4.1(2)]; or the portion of the structure con- 
taining the opening shall be designed in accordance 
with accepted engineering practice to resist the forces 
specified in Chapter 16, to the extent such irregular 
opening affects the performance of the conventional 
framing system. 


2308.4.4.2 Vertical offsets in floor diaphragms in 
Seismic Design Categories D and E. In Seismic 
Design Categories D and E, portions of a floor level 
shall not be vertically offset such that the framing 
members on either side of the offset cannot be lapped 
or tied together in an approved manner in accordance 
with Figure 2308.4.4.2 unless the portion of the struc- 
ture containing the irregular offset is designed in 
accordance with accepted engineering practice. 


Exception: Framing supported directly by founda- 
tions need not be lapped or tied directly together. 
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TABLE 2308.4.1.1(1) 


( ) HEADER AND GIRDER SPANS**^ FOR EXTERIOR BEARING WALLS 
(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir and required number of jack studs) 
GROUND SNOW LOAD (psf)* 
GIRDERS синто SP алы кебіс жуш EE ңы кгз Ip с; 
ME Building width’ (feet) 
SUPPORTING | ж о јаме o] “ж он |o wM | r36 0] м nomas] 


Span | мот [Span NO [Span No [Spar WF [Span NOT [Span] No [Span] WF [Span] WF [Span] NT 
Са [әт | мг ||» || па аз а | |» аера |] =] 
[xm [Ге ep ЕСІ ЕШ ВЕС [Г ЛИ ИЕ ЕЛ ПЛЕЈ [тз [зв азо 
[uem pup epe pr Е НЕЕ ИИ НЕС 5] 
325 9 [1 ЕЕ ОС БЕДА ИПИ ОЕ МОИ НЕБА О ER a DT T2 И 
эв [ет [тт pop [зт зт т ЕЕ T | ве ОИ НЕС ЕЕ ЗИ 
[328 [ттт p [т [кт ез | | | Е | T2 зә граза [зэ [з 
[320 [эз [3 ИСТ Е [59 [2 [7 [2 [9| 2 [8 [2 ИС Е D ЕИ ЕА | 
[32 per | = Гы [з [esp 2 [эз [з [єп з [99 [2 || = [9 [2 [за МЕ 
Pea ps | з С С ПОС С И | ЕС | а epp [ele 
[32 pns perro БС а D T3 D T2 ИС ОСЗ СЗ T2 ета ве [т 
[sem | ва pa per pep? |пај = T8 12 || 2 D [2 79 а [ele 
Газ per per [ттш тз т 9 [т T8 Г T2 [єт [зат 
eaw ЕИ a e ИИ ИС | та | 2 [99 [3 [77 [2 | | 2] 
pase | ва [3 ТЕ О [9e [ 2 [5s [3 пој = [99 [2 Do [3 [er 2 ИСЗ = 
[ue p МОИ ЕС БЕШ ВЕС НЕЛИ НЕС pp pep m3 
[32 er Е ЕЕ 2 [зз Е НЕС Е 158 [3 99 [2 8 [2 [зз [эз ЕЛЕЕ 
Pa [зэ | = | | = pers [5 [218 13 pps E [3 ols fete 
[3:4 p [o pep pp pj ggpmpp ppp mpm 
[3:58 pes [т p [т ВЕ ОЕ ВЕ НИКИ DT ВЕ ЕА И О [зэ 12 2 [2] 
Root ceiling [722-8 | &i [т [99 [2 [8 [2 [57 [2 [5 [2 [29] 2 [9 [2 [8 [2 [2512] 
масе — [zie pm [2 pep perpe] [зз[ т pele ИСИ ПЕ [шз fale 
bearing oor [3275 [se | 3 [58 [2 | за [2 [po | 3 | | 2 || [2 [2 | а ЕСТ Е 
[33 [o | [e| НЕ Е D ПОС ВЕ ОЕ ИС Е ИСЗ | ER TT E 
эзи И И Е [т eaj [ы [т [вт[ > Е REN ZR а CR Е НЕС [з 
[355 ps2 9 [2 [2] 2 P9 [2 1812 еа D9 TT TTS 1L 2- 
[es peo [3 pen pr г [8 [т Ге ООВ ES T2 D T2 [зт [зә [з 
[x8 ps3 pe [2 [2 а [813 а [з [т [en [3 [т [2 во 2 
[em pep psp pep peo [к [э pp pr fe]? [ole 
[ue ВЕЗТИ МЕНЕЕ | 2 БЕС Е еј: | | = ИС ИЕ | ШЕИ НЕС МЕ СЕ Е 
ОЕ И ПИ ЕЕ МЕ Po e [2-192 Е 28 2 T9 [2 НЕС [3-125 Е 
Pap Е | = | | 5 | [2 Е Е НЕ [2 ЕЕ Е E87 [3 за [3 [зе [я 
[3:5 fon Е | ЕС С Е ОСИ ОЕ ОС ОЕ | ја | prp rr 
[3:5 jaji ЕЕ Е ЕТ Е || p | а pep Е С ВЕС [з ЕС Е 
Сыз [5s [2 ЕЕ [2 НЕЛИ [2 НЕЛИ а 9 12 E [2 ЕЈ 2 [зэ а [ele 
[315 [e | = p [2 [e| = [а | = 1912 [өрә [э [зэ Е 
Paap |» | = ЕТ > С e а НЕ Е С Е ИС Е ВЕ [э [з Е 
ЕЕ СТ | | | 2 | ПЕ [ъз | || Е СЕ Е ет НЕЕ а | ве | = 
| зато | ва | = [з [т p а | тај = ЕТ з pep | па [т ВЕ а ав 2 
[xm | за | = [p> је |» ИС Е |]? | моја [els [вт [эз [sls 
Pee [9 | [ет Е Е [з || pep | те | [зз [э fete 
Pa [5s [3 [7 2 Ee [2 [ols [89 | 2 [59 [2 [8 | 1 [вз [з || +] 
Сип | по | = [82 | ве 12 fost? 39 12 T8 2 D [2 [па T1218 12- 


(continued) 
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TABLE 2308.4.1.1(1)—continued 
HEADER AND GIRDER SPANS*” FOR EXTERIOR BEARING WALLS 
(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir and required number of jack studs) 


GROUND SNOW LOAD (psf)* 


ee PPR ES. уә: PP лече ee Пе, 
а Building width* (feet) 
pui dti BE Ss ee 


ВОС ТАГИ Эх Ы 
[Span | Na [Span] мой [Span] мое [Span] МР [Span] NO [Span] МУ [Span] NO" [Span] МУ [Span] NIT 
т | за | = a | = А ЕИ ЕА ЕИ ЕА ЕИ а | 2 ОЕ Е ||» [al 2 | 
[ue [ss | = po a | за | [orf КЕНЕШ ма [ost ја | | 
[ne | = | 2 poop pps [sole pp ВЕ Е | за | = Pale НЕС 3 | 
Pee Pets Pets | зе | «| еј з || а || «ја | = p Е Е И 
[za | за | п || [es Peete је | пе | пп | зе | о рај о ОИ ОИ 
[359 pe | п || = | за | = |» | fey? pep | mp pr: 
зала | зе | = e 2 [asf 2 feof? јој 2 | за | 2» || = НЕ | = НЕС ОЕ 
| зло | во | 2 [e | 2 ИС 3 [sea | | 2 [9| 3 [5| 2 | 8| 2 || | 
| зала | та | » jal | | з НСС Е || » | | з ја | = |» | з |] | 
Esa | ва | п [seta јаз | = footy С afer? ||: [5] ? | мој ?- 
| зао | тв [2 [oun | 2 [8r | 3 ССИ [2 | еј 2 [oops | 8 [3 [58 | 2 ||] 
psg | мој 2 || 2 ez esp 2 [e| 2 || з | 8| 2 [а |» ЕСИ ИИ 
Cea fs Pe fen С И || = НЕС ЕЗИ СС [ee Е | 
Ferne | ва | п [ool 2 [sola [es [2 [esl [7 | = јмеј 2 | | 2 [55 | 2 | 
[eu С | 2 Гы [з јој з НЕ [т [зз 2 |ет| = јог | 2 ИСИ ВЕЗИ ИС И 
Pas [n3 СЕ ОЕ С [эү [эз [з[з НЕ Е [9]? И ИЕ 
[aue pue pu] puep3 ЗО ОЕ ЕС ЕИ СЕТИ Е |з» Е [2 [5 [99] ЕШ 
[uu СЕ ЕСИ ЕС | з Е И С О ВЕ О ОБ И ЕТО Е НЕС Е НЕС Е 
Pa pus es ОЕ ОСИ СЕ НО ОС ОИ eo pe па] > | 
[ase | за | п ze] 2 [22] 2 [34 | 3 |звј 2 [22 2 [за | 2. [eta | | 2] 
Roof сена [ 5278 | з | = [59 [2 [28|3 [зз [зэ | 2 [258 | 2 | | 2 [32 | » [sls | 
andtwoclear | 22:8 | so | 2 | мој 2 [sa] » [so] 2 [so] 2 [32 | 5 [89 | 2 [35 | 5 || +] 
mtos [nre psu | 2 [ests [sets [sul 2 [e| 3 [oops | зе | 2 [з [э [зә | 
эз [ss ОИ С ЗИ fasta ||» [ole || 2 | м |» Pol? |] 2 | 
[xe | вз | = [=> | = | о | е |» Е | о | = је | = | | = |] | 
| зала | та | = | ај » Pots | та | 2 [8| [өз |та| 2 [55] 5 || | 
pes | еп | п | за |» и |» [er | п | зе | = ји | [on [ar] [ool | 
pere | та | = [seta | за | = [па | || ае [mlz [5| 2 [8 |? | 
| зала | ње | = | ве] 2 | | [ests |s]|2 | зе |» [8] 3 [6] 2 [5515] 
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa. 
a. Spans are given in feet and inches. 
. Spans are based on minimum design properties for No. 2 grade lumber of Douglas fir-larch, hem-fir, Southern pine and spruce-pine fir. 


b 

c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated. 

d. NJ = Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an 

approved framing anchor attached to the full-height wall stud and to the header. 

. Use 30 psf ground snow load for cases in which ground snow load is less than 30 psf and the roof live load is equal to or less than 20 psf. 

f. Spans are calculated assuming the top of the header or girder is laterally braced by perpendicular framing. Where the top of the header or girder is not 
laterally braced (for example, cripple studs bearing on the header), tabulated spans for headers consisting of 2 х 8, 2 х 10, or 2 х 12 sizes shall be multiplied 
by 0.70 or the header or girder shall be designed. 


Roof, ceiling 
and two 
center-bearing 
floors 


о 
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TABLE 2308.4.1.1(2) 
HEADER AND GIRDER SPANS*° FOR INTERIOR BEARING WALLS 
(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir and required number of jack studs) 
HEADERS AND BUILDING WIDTH" (feet) 


GIRDERS 


fe ae ушат 
рев о TO та сс ш од 
АСИЕТ Ане TE ы НОЈЕ ВСИ 

HER Lp. AND КЕ. Ге ОИ 


One floor only 


TSE ВЕСИ РЕД НО ШИР ЖОНЕ le A 
НЕ т р ЛЫН ПА БЕ p | 
ПЕ И Не DUET S DR ар о 
ҮЙӨ ЫИ БЕСІ ЕСЕ РАНИ АДИ анти г] жар РЕН 
И Т: ЕО Е Г E EREE 


~ 


~ 


Two floors 


For SI: 1 inch = 25.4 mm, 1 foot = 304,8 mm. 

a. Spans are given in feet and inches. 

b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas fir-larch, hem-fir, Southern pine and spruce-pine fir. 

с. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated. 

d. NJ = Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an 
approved framing anchor attached to the full-height wall stud and to the header. 

e. Spans are calculated assuming the top of the header or girder is laterally braced by perpendicular framing. Where the top of the header or girder is not 
laterally braced (for example, cripple studs bearing on the header), tabulated spans for headers consisting of 2 х 8,2 x 10, or 2 x 12 sizes shall be multiplied 
by 0.70 or the header or girder shall be designed. 
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TABLE 2308.4.2.1(1) 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential sleeping areas, live load = 30 psf, L/A = 360) 


axe [axe [2x9 [38 | 228 | 259 | 298 | 28 | 


Maximum floor joist spans 


(п) | (8-і) | (8-і) | (%-т) | (ft-in) | (8-і) | (ft-in) | (ft.-in) | 

Боша | 56 | 26 | бе | о | 293 | me | 166 | эг | 257 
Pogas titw 20 | 1910 | 209 | 28 | бо | 197 | 199 | 0 
Dewhsirlamh — | 52 | пао | 197 | пао | з | ШІСІ | њу | из ЖЕСІН 
Боша | 55 | 98 | па | 159 [тїз | вз | по | ва | 197 - 
Wemrr —— | Ss | пао | 197 | пето | 22 | пао | 197 | пао | 262 | 
СС ВС [пл [зз [эз | зл | n | ва [1% [216 
Нг [ж [пш [в | ње | 26 | по | M4 [тв | 24 

КІП: — f e [эз [эз | ве [пз [зз | па | 135 | 57] 
Sonem Pine — | 5 [110 | 157 [936 | 242 | имо [157 | №7 [220 
SouhemPine | #} [пз [мт | md | 214 [шә | 5s [362 [| 
SoutemPne | a | 92 | пе | по [165 | вз | 3 [118 ШІСЕ 
SmecPnerir | A | n3 [ien | 99 | 39 | па [м7 | по | 27 
Socer | | па | пет | oo | 39 | па [тт | та | or 
SmweFmenr | 8 | 98 | m4 | 159 [Из | $$ | по | 85 | 57) 
Гроза | SS | па | па [л | 33 | пао | во | 393 | 20 
Боша Па | a | war [1з [ies | 214 | os | 85 | 165 | a 
Боша лака | 92 | 199 | тег | T2 [її [ 941 | 127 | iss | пао 
DougasFirtarch | # | es | 193 | Bo | 191 | 76 | 95 | пи | ње 
ћете | ss | 195 | M2 | wo | 21 [бә | м2 | во [лг | 
Wer [зт [9$ | 19 | ms | 29 ШІСІ | ва [150 ШІСІ 
Wer | e foo [зз | 11 | ee | * | Gs | ва ШІ 
War в з | Bo | па | 76 | 95 | па [13% 
Sorem eme — | ss | 2 | ies [ә | 2219 | из | из | 199 [2110 
SoutemPne | a | 109 | M2 | №0 | 214 | №9 | ве [тё | ва | 
SewemPne — оз | B3 | 158 [1 | 94 [rio | то | i66 - 
SouthemPine — | # | TH [шш [zi [мз | 74 | ви [3936 | тало | 
ракете — | SS | 195 | пао | тїз | 206 | 106 | 530 | me | 214 | 
ЕСЕ | 5 [303 [зв | r2 [теп [ эп | 17 | iss | mo | 
бише? кег — | | 13 | пе | va [ви | on [327 | ss | Мю. 
Эрке? | 5 | es [oe | Bo [зл | 76 | 95 | Из | 56 - 


(continued) 


JOIST 
SPACING 
(inches) 


SPECIES AND GRADE 
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TABLE 2308.4.2.1(1)—continued 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential sleeping areas, live load = 30 psf, L/A = 360) 


axe] axe [35 [ze | ane | 218 | 2% [тї | 


Maximum floor joist spans 


| (ft-in) | (8-і) | (8-і) | (ft-in) | -in | (fein) | (6-п, | (ft -in) | 
DowgasFirtach J ss | s | Mi [ mo [21 [ 108 | mi | eo | 200 
DouglsFirkach  [ A | ioa [тул | 69 | 96 | 98 | ва [зш | ES | 
Боша Рака | 32 | 191 [110 | 158 | 183 | эл | iré [єт | 165. 
Боша Исака | B | 78 | 99 | пао | B3 | бо | $8 [397 [114 


JOIST 
SPACING 
(inches) 


SPECIES AND GRADE 


Weefr f a [эло | 59 [jet | 199 [95 | 29 | из | по | 


СООО es | ње | P3 [ ви | па [3939 | тег | 
КЕЙІ: | e [та | 95 | пао | ва [вм [вв [шл | ба | 
^ Бошете | ss [168 [вю [тта | 216 | 106 | Бао | из | 205 — 

Sonem | 5 [т | ва | 165 | 195 | 91 | 27 | из | по 

SouthemPine — | 9 | 96 | Ei [H4 | пао | в& | поло | 236 [ 391 | 

SouitemPne | 5 [ та | 9 [9 | P3 | ез | ва | жю | пе | 

ракетне — ss | s0 | 130 [3167 | 202 | 546 | 359 | №7 | 16 | 

Smet [ И | 98 | по | њи | 13 | эл | пе | мт [163 | 

Speer | 2 | 9$ [29 [зз | 13 | эл | пе [л ИСИ 

ЕИ ПИ 78 | 99 | пао | ве | 61 | вз | wer | 124 | 

Douss тая | SS | 4i | 19 168 | 33 [элт | зї [тез | ње 

Бош ла | 3 | 93 | ба | 159 [тїз | њи | пе БЕСІН 157 _ 

Боша Рак БЕСІН БЕЛІН | ne [ыл | 163 | &i | 93 | ет ШІСІ 

Бош Рака | 8 [ 915 | $$ | шт [зз | вз | 79 | 95 | по] 

Kent —— | $$ | 94 [зз [зэ | 92 | 94 | па [139 [їз _ 

ев" | a | 92 | 39 [миз | по | es | бә [зл | ва 

Weefr [я | $9 [пз [46 | тег | вш | 192 | 125 [144 | 
„ ктт [п | e | 9 [шт | m4 | 62 | тэ | 96 | по 

Байет — | ss | 99 | HO | 165 [їп | 95 [110 | 65 | ње | 
SoutemPine — —| a | 94 | 24 | we [їз | eo ЕНСІН БЕСІН 157_ 
SoutemPne — | a | вв | поло [120 | їзт [| 77 | эз | з ШЕГЕН 
балете ИС: | 65 | 82 | 910 | пз | зэ | 73 | #10 | 103 
Spent — | ss | 92 [тї | зз | вэ | 92 | G4 | ва | и 
Seernes | 9 | ви | ne | [тез | i | 163 | 297 | 367 | 
Sonepat ___| а | ви | me [її | ies | єт | ва [т [367 | 
SpucePnetir — | 5 | вш | ss | т | m4 | 62 | 79 | 96 | пе 


For SI: 1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
Note: Check sources for availability of lumber in lengths greater than 20 feet. 
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TABLE 2308.4.2.1(2) 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential living areas, live load = 40 psf, L/A = 360) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


axe [ 2e [2e pae | ne | ne | nee | ee 


| (ft -in) | (ft -in) | (ft-in) | (Еп) | (ft-in) | -ind | (ft-in) | (ft-in) | 

Боша [S| па | во | ва | m3 | па | n9 | ва | 23 
Bougas tian | a [WH | MS | 13 | 20 | | ма | ма | 21 
овла — | 52 | 9 | wa [тэ [т | па | ва | 163 | об 
боша | 55 | $8 | 119 | ва | 197 | ти | 19 | as | a | 
War | ss | пољ [ M2 | во [эпт [юэ | M2 | 19 | zi - 
Нет | ое [T0 [тта | 266 | по | 19 ІЗІН БІЛЕ 
Нес о [ B2 | по | 4 | шо | па | мо | ње 

„ [Hem [п es [зл | oo | ма | из 
Sommen Pme — | ss | Tz | MS [вэ | 30 | n2 | №8 | № | 240 
Sonem Pine — | 5 | 199 [ M2 | 189 [экп | шэ | M3 [сеп | zi - 
ЕСІГІ — | 5 | ws | 65 | ва | m4 [9v | 128 | мо | из 
SpmwePmerr — | ss ЕНІ: | HO | rs | 2-6 [108 | Do | па | 256 
SpweMwer И | wa | ns | Из | 397 | тюз | 63 | 163 | зет 
Seernes — | 32 | wa [13% | из | 37 | 03 | ва | 63 | пет 
Spent | 59 | вв [пш | ва [з | тп | 19 | 29 БІТСІН 
DowhsFrlah | 5 | 93i [зт | 363 | 84 | 98 | 4 | ве | из 
ЕСТІ ШІК! | 5 | 99 [>т | ба [mo] эл | пе | M3 [163 | 
Гон | a | 75 | эв | n3 | Be | e0 | вв | №7 ШЕРГЕ 


JOIST 
SPACING 
(inches) 


SPECIES AND GRADE 


Fenrir _____| $$ | 59 | пао | os | и | 95 [лб | 36$ ЕСІН 
ен [яи [эв [тт [тє | пет | эв | 29 | из | па 

ен ма | m9 | ва [тл [ви [пз [вю | 361] 
пете | 5 [тв | эв [пз ШЕСІ [ єїю | вз | 197 | 14 | 
Souther Fine зэ [элю [лел [зт | 99 [327 | ње | из | 


| | поло [Tae es | $2 [ 99 [ из 
SpwePherr | ss | эв | 17 | је | me | э [127 | ње | 195 | 
Speet | A | 94 | 3 ШІСІ [vo | 54 | пе | at | ма | 
Брит | #2 | эз | з | ва | Tuo | эл | те [тї | 163 | 
Srnec | 5 | тв | эв | па | Be | oo | вз | т | 14 | 


(continued) 
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( ) TABLE 2308.4.2.1(2)—continued 
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES 
(Residential living areas, live load = 40 psf, L/A = 360) 


DEAD LOAD = 10 psf DEAD LOAD = 20 psf 
JOIST 2x12 
SPACING SPECIES AND GRADE |48 „| ана | "амо | aet v] #96 | 226 анг weis] 
(inches) Maximum floor joist spans 


| ft-in) | (ft-in) | (6-і) | (ft-in) | (ft-in) | (н-т) | (t-in) | (ft-in) | 
Беата | ss | 9$ | пао | ma | пао | ов | Po | 164 | 192 | 
Бошко Неки [A | 94 | ea | ва [тїз | во | пз | ва | њи] 
Бош ски | 55 | 610 | 88 | бт | ва | вз [ти | 98 | из | 
Wen у $5 | 92 | zr [5з | 9 | 92 | vn | 355 | 3 | 
Hen [a [e | пао | из | то | ак | от ва БЕС 
Exi — |- шш per per 359 [98-38 а ET 
телен” Гр 
W Боша Нејаки — | 7i | $8 | no | os | 1&7 | 73 | №0 [їз | из 
И a О [пз Г ШІСІ [в NN NN 
Зойкте — | [тл | 98 [пз | Be [ 79 [в | 05 | 14 | 
emen [и ero С ur per ја | а Е 154 
Sparen [foe ә о 1 [798 | пи ] 


For SI: | inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
Note: Check sources for availability of lumber in lengths greater than 20 feet. 
a. End bearing length shall be increased to 2 inches. 
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2308.4.5 Joists supporting bearing partitions. Bearing 
partitions parallel to joists shall be supported on beams, 
girders, doubled joists, walls or other bearing partitions. 
Bearing partitions perpendicular to joists shall not be 
offset from supporting girders, walls or partitions more 
than the joist depth unless such joists are of sufficient size 
to carry the additional /oad. 


2308.4.6 Lateral support. Floor and ceiling framing 
with a nominal depth-to-thickness ratio not less than 5 to 
1 shall have one edge held in line for the entire span. 
Where the nominal depth-to-thickness ratio of the fram- 
ing member exceeds 6 to 1, there shall be one line of 
bridging for each 8 feet (2438 mm) of span, unless both 
edges of the member are held in line. The bridging shall 
consist of not less than 1-іпсһ by 3-inch (25 mm by 76 
mm) lumber, double nailed at each end, or equivalent 
metal bracing of equal rigidity, full-depth solid blocking 
or other approved means. A line of bridging shall be 
required at supports where equivalent lateral support is 
not otherwise provided. 


2308.4.7 Structural floor sheathing. Structural floor 
sheathing shall comply with the provisions of Section 
2304.8.1. 


2308.4.8 Under-floor ventilation. For under-floor venti- 
lation, see Section 1202.4. 


2308.4.9 Floor framing supporting braced wall panels. 
Where braced wall panels are supported by cantilevered 
floors or are set back from the floor joist support, the floor 
framing shall comply with Section 2308.6.7. 


2308.4.10 Anchorage of exterior means of egress 
components in Seismic Design Categories D and E. 
Exterior egress balconies, exterior stairways and ramps 


AND BLOCKING EQUA 
TO THE DIMENSION 
OF OPENING 


and similar means of egress components in structures 
assigned to Seismic Design Category D or E shall be posi- 
tively anchored to the primary structure at not more than 8 
feet (2438 mm) on center or shall be designed for lateral 
forces. Such attachment shall not be accomplished by use 
of toenails or nails subject to withdrawal. 


2308.5 Wall construction. Walls of conventional light-frame 
construction shall be in accordance with this section. 


2308.5.1 Stud size, height and spacing. The size, height 
and spacing of studs shall be in accordance with Table 
2308.5.1. 


Studs shall be continuous from a support at the sole 
plate to a support at the top plate to resist /oads perpendic- 
ular to the wall. The support shall be a foundation or floor, 
ceiling or roof diaphragm or shall be designed in accor- 
dance with accepted engineering practice. 


Exception: Jack studs, trimmer studs and cripple studs 
at openings in walls that comply with Table 
2308.4.1.1(1) or 2308.4.1.1(2). 


2308.5.2 Framing details. Studs shall be placed with their 
wide dimension perpendicular to the wall. Not less than three 
studs shall be installed at each corner of an exterior wall. 


Exceptions: 


1. In interior nonbearing walls and partitions, studs 
are permitted to be set with the long dimension 
parallel to the wall. 


2. At corners, two studs are permitted, provided that 
wood spacers or backup cleats of */,-inch-thick 
(9.5 mm) wood structural panel, */,-inch (9.5 mm) 
Type M “Exterior Glue" particleboard, 1-inch- 
thick (25 mm) lumber or other approved devices 


JOISTS OR RAFTERS 


WOOD STRUCTURAL 
PANEL SHEATHING 


BLOCKING AT STRAP 


|) LOCATION (ТҮР) 


2 
f 


_ |TIE AND BLOCKING EQUAL 
Åe ———— c 


TO THE DIMENSION 
OF OPENING 


FIGURE 2308.4.4.1(1) 
OPENINGS IN FLOOR AND ROOF DIAPHRAGMS 


23-40 
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с а that will serve as an adequate backing for the 

ы attachment of facing materials аге used. Where 
fire-resistance ratings or shear values аге 
involved, wood spacers, backup cleats or other 
devices shall not be used unless specifically 
approved for such use. 


2308.5.3 Plates and sills. Studs shall have plates and sills 
in accordance with this section. 


MORE THAN b1/2 
IS IRREGULAR = 


PLAN VIEW 


2308.5.3.1 Bottom plate or sill. Studs shall have full 
bearing on a plate or sill. Plates or sills shall be not less 
than 2 inches (51 mm) nominal in thickness and have a 
width not less than the width of the wall studs. 


2308.5.3.2 Top plates. Bearing and exterior wall studs 
shall be capped with double top plates installed to 
provide overlapping at corners and at intersections with 
other partitions. End joints in double top plates shall be 
offset not less than 48 inches (1219 mm), and shall be 


MORE THAN b2/2 
IS IRREGULAR 


se ec ee — 


PLAN VIEW 


FIGURE 2308.4.4.1(2) 
OPENING LIMITATIONS FOR FLOOR AND ROOF DIAPHRAGMS 


CANNOT BE 
TOGETHER 


SECTION VIEW 


FIGURE 2308.4.4.2 


FLOOR JOISTS 
TIED DIRECTLY 


SECTION VIEW 


PORTIONS OF FLOOR LEVEL OFFSET VERTICALLY 


TABLE 2308.5.1 


SIZE, HEIGHT AND SPACING OF WOOD STUDS* 


BEARING WALLS 


NONBEARING WALLS 


STUD SIZE Laterally Supporting roof Supporting one floor, | Supporting two floors, Laterally 
(inches) unsupported stud and ceiling only roof and ceiling roof and ceiling unsupported stud height* Spacing 
(feet) (inches) 


height* (feet) Spacing (inches) 


Jee Fee aE з SU 


ae ee RE ee БАР >з: a 2224 
ШЫР №. ee Жан See SE мы 
CEN ee ee а. ae 
CERES Ee Fyne I рг. ЕИО TD AMNES ығы 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
© "Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted 
Qe justified by an analysis. 


. Shall not be used in exterior walls. 


c. Utility-grade studs shall not be spaced more than 16 inches on center or support more than a roof and ceiling, or exceed 8 feet in height for exterior walls and 


load-bearing walls or 10 feet for interior nonload-bearing walls. 
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nailed in accordance with Table 2304.10.2. Plates shall 
be a nominal 2 inches (51 mm) in depth and have a 
width not less than the width of the studs. 


Exception: A single top plate is permitted, provided 
that the plate is adequately tied at corners and inter- 
secting walls by not less than the equivalent of 3-inch 
by 6-inch (76 mm by 152 mm) by 0.036-inch-thick 
(0.914 mm) galvanized steel plate that is nailed to each 
wall or segment of wall by six 8d [2'/,” х 0.113” (64- 
mm by 2.87 mm)] box nails or equivalent on each side 
of the joint. For the butt-joint splice between adjacent 
single top plates, not less than the equivalent of a 3- 
inch by 12-inch (76 mm by 304 mm) by 0.036-inch- 
thick (0.914 mm) galvanized steel plate that is nailed 
to each wall or segment of wall by 12 8d [2'/,-inch х 
0.113-inch (64 mm by 2.87 mm)] box nails on each 
side of the joint shall be required, provided that the 
rafters, joists or trusses are centered over the studs 
with a tolerance of not more than 1 inch (25 mm), The 
top plate shall not be required over headers that are in 
the same plane and in line with the upper surface of the 
adjacent top plates and are tied to adjacent wall 
sections as required for the butt joint splice between 
adjacent single top plates. 


Where bearing studs are spaced at 24-inch (610 
mm) intervals, top plates are less than two 2-inch by 6- 
inch (51 mm by 152 mm) or two 3-inch by 4-inch (76 
mm by 102 mm) members and the floor joists, floor 
trusses or roof trusses that they support are spaced at 
more than 16-inch (406 mm) intervals, such joists or 
trusses shall bear within 5 inches (127 mm) of the studs 
beneath or a third plate shall be installed. 


2308.5.4 Nonload-bearing walls and partitions. In 
nonload-bearing walls and partitions, that are not part of a 
braced wall panel, studs shall be spaced not more than 24 
inches (610 mm) on center. In interior nonload-bearing 
walls and partitions, studs are permitted to be set with the 
long dimension parallel to the wall. Where studs are set with 
the long dimensions parallel to the wall, use of utility grade 
lumber or studs exceeding 10 feet (3048 mm) is not permit- 
ted. Interior nonload-bearing partitions shall be capped with 
not less than a single top plate installed to provide overlap- 
ping at corners and at intersections with other walls and 
partitions. The plate shall be continuously tied at joints by 
solid blocking not less than 16 inches (406 mm) in length 


TOP PLATE 


CRIPPLE 


PLATE TO HEADER 
CONNECTION IN 
ACCORDANCE WITH 


SECTION 2308.5.5.1 


JACK STUD 


FIGURE 2308.5.5.1(1) 
SINGLE-MEMBER HEADER IN EXTERIOR BEARING WALL 
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and equal in size to the plate or by '/,-inch by 1'/,-inch а 
mm by 38 mm) metal ties with spliced sections fasteneu 
with two 16d nails on each side of the joint. 


2308.5.5 Openings in walls and partitions. Openings in 
exterior and interior walls and partitions shall comply with 
Sections 2308.5.5.1 through 2308.5.5.3. 


2308.5.5.1 Openings in exterior bearing walls. Headers 
shall be provided over each opening in exterior bearing 
walls. The size and spans in Table 2308.4.1.1(1) are 
permitted to be used for one- and two-family dwellings. 
Headers for other buildings shall be designed in accor- 
dance with Section 2302.1, Item 1 or 2. Headers of two or 
more pieces of nominal 2-inch (51 mm) framing lumber 
set on edge shall be permitted in accordance with Table 
2308.4.1.1(1) and nailed together in accordance with 
Table 2304.10.2 or of solid lumber of equivalent size. 


Single-member headers of nominal 2-inch (51 mm) 
thickness shall be framed with a single flat 2-inch-nomi- 
nal (51 mm) member or wall plate not less in width than 
the wall studs on the top and bottom of the header in 
accordance with Figures 2308.5.5.1(1) and 2308.5.5.1(2) 
and face nailed to the top and bottom of the header with 
10d box nails [3 inches x 0.128 inches (76 mm х 3.3 
mm)] spaced 12 inches (305 mm) on center. 


Wall studs shall support the ends of the header in 
accordance with Table 2308.4.1.1(1). Each end of a lin- 
tel or header shall have a bearing length of not less th 
1'/, inches (38 mm) for the full width of the lint ) 


2308.5.5.2 Openings іп interior bearing partitions. 
Headers shall be provided over each opening in interior 
bearing partitions as required in Section 2308.5.5.1. 
The spans in Table 2308.4.1.1(2) are permitted to be 
used, Wall studs shall support the ends of the header in 
accordance with Table 2308.4.1.1(1) or 2308.4.1.1(2), 
as applicable. 


2308.5.5.3 Openings in interior nonbearing parti- 
tions. Openings in nonbearing partitions are permitted 
to be framed with single studs and headers. Each end of 
a lintel or header shall have a bearing length of not less 
than 1'/, inches (38 mm) for the full width of the lintel. 


2308.5.6 Cripple walls. Foundation cripple walls shall be 
framed of studs that are not less than the size of the stud- 
ding above. Exterior cripple wall studs shall be not less 
than 14 inches (356 mm) in length, or shall be framed of 


TOP PLATE 
PLATE TO HEADER 
CONNECTION IN 
ACCORDANCE WITH 
SECTION 2308.5.5.1 


JACK STUD 
FIGURE 2308.5.5.1(2) 


ALTERNATIVE SINGLE-MEMBER HEADER WITHOUT CRIPPLE 


23-42 


solid blocking. Where exceeding 4 feet (1219 mm) in 
height, such walls shall be framed of studs having the size 
required for an additional story. See Section 2308.6.6 for 
cripple wall bracing. 


2308.5.7 Bridging. Unless covered by interior or exterior 
wall coverings or sheathing meeting the minimum require- 
ments of this code, stud partitions or walls with studs 
having a height-to-least-thickness ratio exceeding 50 shall 
have bridging that is not less than 2 inches (51 mm) in 
thickness and of the same width as the studs fitted snugly 
and nailed thereto to provide adequate lateral support. 
Bridging shall be placed in every stud cavity and at a 
frequency such that studs so braced shall not have a 


WOOD 


bored hole shall not be closer than */, inch (15.9 mm) to 
the edge of the stud. Bored holes shall not be located at the 
same section of stud as a cut or notch. 


2308.5.11 Exterior wall sheathing. Except where stucco 
construction that complies with Section 2510 is installed, 
the outside of exterior walls, including gables, of enclosed 
buildings shall be sheathed with one of the materials of the 
nominal thickness specified in Table 2308.5.11 with fasten- 
ers in accordance with the requirements of Section 2304.10 
or fasteners designed in accordance with accepted engineer- 
ing practice. Alternatively, sheathing materials and 
fasteners complying with Section 2304.6 shall be permitted. 


2308.6 Wall bracing. Buildings shall be provided with exte- 
rior and interior braced wall lines as described in Sections 
2308.6.1 through 2308.6.10.2. 


height-to-least-thickness ratio exceeding 50 with the 
height of the stud measured between horizontal framing 


and bridging or between bridging, whichever is greater. 


2308.5.8 Pipes in walls. Stud partitions containing 
plumbing, heating or other pipes shall be framed and the 
joists underneath spaced to provide proper clearance for 
the piping. Where a partition containing piping runs 
parallel to the floor joists, the joists underneath such 
partitions shall be doubled and spaced to permit the 
passage of pipes and shall be bridged. Where plumbing, 
heating or other pipes are placed in, or partly in, a parti- 
tion, necessitating the cutting of the soles or plates, a 
metal tie not less than 0.058 inch (1.47 mm) (16 galva- 
nized gage) and 1'/, inches (38 mm) in width shall be 
fastened to each plate across and to each side of the 
opening with not less than six 16d nails. 


2308.5.9 Cutting and notching. In exterior walls and 
bearing partitions, a wood stud shall not be cut or notched 
in excess of 25 percent of its depth. In nonbearing parti- 
tions that do not support /oads other than the weight of the 
partition, a stud shall not be cut or notched in excess of 40 
percent of its depth. 


2308.5.10 Bored holes. The diameter of bored holes in 
wood studs shall not exceed 40 percent of the stud depth. 
The diameter of bored holes in wood studs shall not 
exceed 60 percent of the stud depth in nonbearing parti- 
tions. The diameter of bored holes in wood studs shall not 
exceed 60 percent of the stud depth in any wall where each 
stud is doubled, provided that not more than two such 
successive doubled studs are so bored. The edge of the 


2308.6.1 Braced wall lines. For the purpose of determin- 
ing the amount and location of bracing required along each 
story level of a building, braced wall lines shall be desig- 
nated as straight lines through the building plan in both the 
longitudinal and transverse direction and placed in accor- 
dance with Table 2308.6.1 and Figure 2308.6.1. Braced 
wall line spacing shall not exceed the distance specified in 
Table 2308.6.1. In structures assigned to Seismic Design 
Category D or E, braced wall lines shall intersect perpen- 
dicularly to each other. 


2308.6.2 Braced wall panels. Braced wall panels shall 
be placed along braced wall lines in accordance with 
Table 2308.6.1 and Figure 2308.6.1 and as specified in 
Table 2308.6.3(1). A braced wall panel shall be located 
at each end of the braced wall line and at the corners of 
intersecting braced wall lines or shall begin within the 
maximum distance from the end of the braced wall line 
in accordance with Table 2308.6.1. Braced wall panels 
in a braced wall line shall not be offset from each other 
by more than 4 feet (1219 mm). Braced wall panels 
shall be clearly indicated on the plans. 


2308.6.3 Braced wall panel methods. Construction of 
braced wall panels shall be by one or a combination of 
the methods in Table 2308.6.3(1). Braced wall panel 
length shall be in accordance with Section 2308.6.4 or 
2308.6.5. 


TABLE 2308.5.11 
MINIMUM THICKNESS OF WALL SHEATHING 


SHEATHING TYPE 
Diagonal wood boards 


MINIMUM THICKNESS 
5/, inch 
!/, inch 
In accordance with Tables 2308.6.3(2) and 2308.6.3(3) 


MAXIMUM WALL STUD SPACING 
24 inches on center 


Wood structural panel 


M-S "Exterior Glue" and M-2 "Exterior In accordance with Section 2306.3 and Table 2308.6.3(4) 
Glue" particleboard 


Gypsum sheathing !/, inch 16 inches on center 


1 inch 
In accordance with Table 2308.6.3(5) 


For SI: 1 inch = 25.4 mm. 
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BRACED PANELS ALLOWED 
UP TO 4' OFFSET FROM гЗ 
BRACED WALL LINE 


MAX DISTANCE FROM END 
OF BWL TO BRACED PANEL 
PER TABLE 2308.6.1 


Se. 
~ 


P 
~ 
BWL 2 САМ BE CONSIDERED 


SEPARATE BWL FROM BWL 3 
IF IT HAS BRACED PANELS 
PER TABLE 2308.6.1 
EXAMPLES OF THE 
SUM OF BRACING PER BWL 
BWL 1 = BWP 1A + BWP 1B + BWP 1С 
BWL 3 = BWP 3A +3B 


BRACED PANELS ALLOWED UP TO 
4’ OFFSET FROM BRACED WALL LINE 


CONTINUOUS FOUNDATION AND 
BRACED CRIPPLE WALL RECOMMENDED 
UNDER LOWER STORY BRACED WALL 


EXAMPLES OF THE 
SUM OF BRACING PER BWL 
BWL 1 = BWP 1А + BWP 1B + BWP1C 


MAX DISTANCE OF BWP EXTENDING OVER 
OPENING BELOW IN SEISMIC DESIGN 
CATEGORIES D AND E INACCORDANCE 
WITH SECTION 2308.6.8.1 


For SI: 1 foot = 304.8 mm. A 


FIGURE 2308.6.1 
BASIC COMPONENTS OF THE LATERAL BRACING SYSTEM 
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WOOD 


TABLE 2308.6.1 


Eh ond and 
SER 


25'- 0" 


For SI: | inch = 25.4 mm, 1 foot = 304.8 mm. 
NP = Not Permitted. 


MAXIMUM OF BRACED WALL 
SEISMIC | STORY CONDITION SPACING OF Bracing method” PANELS FROM 
DESIGN | (SEE SECTION 
CATEGORY 2308.2) BRACED SFB, PBS, PCP EACH END OF 
WALL LINES LIB DWB, WSP PES, РОР, BRACED 
HPS, GB* WALL LINE 


Each end and < 25'- 0” о.с. 


Each end and < 25'- 0" o.c. | Each end and < 25'- 0" o.c. 


Each end and < 25'- 0" o.c. 
(minimum 25% of wall 


Sps < 0.50: Each end and 
€ 25'- 0" o.c. (minimum 
21% of wall length)? 
0.5 € Sps < 0.75: Each end 
and < 25'- 0" o.c. (mini- 
mum 32% of wall length)" 
0.75 € Sps € 1.00: Each end | 0.75 < Sps < 1.00: Each end 
and < 25'- 0" o.c. (mini- 
mum 37% of wall length) 
Sps> 1.00: Each end and 
< 25'- 0" o.c. (minimum 
48% of wall length) 


WALL BRACING REQUIREMENTS* 
RACED PANEL LOCATION, SPACING (O.C.) AND MINIMUM PERCENTAGE (X) | MAXIMUMDISTANCE 


Each end and < 25'- 0" o.c. 


Each end and < 25'- 0" o.c. | Each end and < 25'- 0" o.c. 


Each end and < 25'- 0" o.c. | Each end and < 25'- 0" o.c. 


Each end and < 25'- 0" o.c. 
(minimum 25% of wall 
length) 


length) 


Sps < 0.50: Each end and 
< 25'- 0" o.c. (minimum 
4396 of wall length)* 
0.5 € Sps< 0.75: Each end 
and < 25'- 0" o.c. (mini- 
mum 59% of wall length)? 


and < 25'- 0" o.c. (mini- 
mum 75% of wall length) 
Sps > 1.00: Each end and 
< 25'- 0" o.c. (minimum 
100% of wall length) 


a. This table specifies minimum requirements for braced wall panels along interior or exterior braced wall lines. 

b. See Section 2308.6.3 for full description of bracing methods. 

c. For Method GB, gypsum wallboard applied to framing supports that are spaced at 16 inches on center. 

d. The required lengths shall be doubled for gypsum board applied to only one face of a braced wall panel. 

e. Percentage shown represents the minimum amount of bracing required along the building length (or wall length if the structure has an irregular shape). 


2308.6.4 Braced wall panel construction. For Methods 
DWB, WSP, SFB, PBS, PCP and HPS, each panel must be 
not less than 48 inches (1219 mm) in length, covering three 
stud spaces where studs are spaced 16 inches (406 mm) on 
center and covering two stud spaces where studs are spaced 
24 inches (610 mm) on center. Braced wall panels less than 
48 inches (1219 mm) in length shall not contribute toward 
the amount of required bracing. Braced wall panels that are 
longer than the required length shall be credited for their 
actual length. For Method GB, each panel must be not less 
than 96 inches (2438 mm) in length where applied to one 
side of the studs or 48 inches (1219 mm) in length where 
applied to both sides. 
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Vertical joints of panel sheathing shall occur over 
studs and adjacent panel joints shall be nailed to common 
framing members. Horizontal joints shall occur over 
blocking or other framing equal in size to the studding 
except where waived by the installation requirements for 
the specific sheathing materials. Sole plates shall be 
nailed to the floor framing in accordance with Section 
2308.6.7 and top plates shall be connected to the framing 
above in accordance with Section 2308.6.7.2. Where 
joists are perpendicular to braced wall lines above, 
blocking shall be provided under and in line with the 
braced wall panels. 
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TABLE 2308.6.3(1) 
BRACING METHODS A 


METHODS, CONNECTION CRITERIA* 
MATERIAL 


Spacing 


Wood: per stud plus top and 
1” x 4" wood or approved Table 2304.10.2 аео е р 
LIB’ metal straps attached at 


Let-in-bracing | |45 to 60° angles to studs Metal strap: installed in accordance | Metal E installed in 
at maximum of 16". o.c. Ша - | with manufacturer's recommenda- | accordance with manufac- 
tions turer's E 


Y. 


Exterior sheathing 
6" edges 12" field 
WSP У," in accordance with per Table 2304.6.1 : 


Wood structural |Table 2308.6.3(2) or e UR 
2308.6.3(3 nterior sheathing . 
2 per Table 2304.10.1 Varies by fastener 


DWB 
Diagonal wood 
boards 


3/," thick (1" nominal) х 6" 
minimum width to studs at 
maximum of 24" o.c. 


1/," in accordance with 
Structural fiber- |Table 2304.10.2 to studs at 
board sheathing |maximum 16" o.c. 


Table 2304.10.2 3" edges 6" field 


Section 2506.2 for exterior and inte- 
rior sheathing: 5d annual ringed 
cooler nails (1°/," x 0.086") ог 17," 
screws (Type W or S) for '/," gyp- 
sum board or 154” screws (Туре W 
or S) for */,” gypsum board 


For all braced wall panel 
locations: 7" o.c. along 
panel edges (including top 
and bottom plates) and 7" 
o.c. in the field 


GB '/," ог" by not less than 
Gypsum board |4 wide to studs at 
(Double sided) |тахітит of 24" o.c. 


3/4" or '/," in accordance 6d common (2" long х 0.113" dia.) 
with Table 2308.6.3(4) to nails for ?/," thick sheathing or 8d 
studs at maximum of 16” common (2!/," long x 0.131" dia.) 
o.c. nails for У" thick sheathing 


PBS 
Particleboard 
sheathing 


3" edges 6" field 


PCP 
Portland cement 
plaster 


1'/," long, 11 gage, 0.120" dia., "/,," 
dia. head nails or "/," long, 
16 gage staples 


Section 2510 to studs at 
maximum of 16" o.c. 


6" o.c. on all 
framing members 


i T— m: 77 в" in accordance with оданда 
pane! | Table 2308.6.3(5) 10. 


siding 


4" edges 8" field 


ABW 
Alternate braced 
wall 


Figure 2308.6.5.1 and 


Section 2308.6.5.1 Figure 2308.6.5.1 


PFH 
Portal frame with 
hold-downs 


Figure 2308.6.5.2 and 


Section 2308.6.5.2 Figure 2308.6.5.2 


For SI: 1 foot = 304.8 mm, 1 degree = 0.01745 rad. ` 
a. Method LIB shall have gypsum board fastened to one or more side(s) with nails or screws 
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TABLE 2308.6.3(2) 
EXPOSED PLYWOOD PANEL SIDING 


5 STUD SPACING 
eT MINIMUM NUMBER OF PLIES (inches) 
Plywood siding applied directly to studs or over sheathing 
" 3 


For SI: 1 inch = 25.4 mm. 
a. Thickness of grooved panels is measured at bottom of grooves. 
b. Spans are permitted to be 24 inches if plywood siding applied with face grain perpendicular to studs or over one of the following: 1-inch board sheathing; 7, 


- inch wood structural panel sheathing; or */,-inch wood structural panel sheathing with strength axis (which is the long direction of the panel unless otherwise 
marked) of sheathing perpendicular to studs. 


TABLE 2308.6.3(3) 
WOOD STRUCTURAL PANEL WALL SHEATHING? 
(Not exposed to the weather, strength axis parallel or perpendicular to studs except as indicated) 


STUD SPACING 
(inches) 
Nailable sheathing 


Sheathing Sheathing 
parallel to studs perpendicular to studs 
DE MASS WES ee E 


apii AS PANEL SPAN RATING 


Siding 
nailed to studs 


16/0, 20/0, 24/0, 32/16 Wall—24" o.c. 
Vies ЛАД 24/0, 24/16, 32/16 Wall—24" o.c. 


For SI: 1 inch = 25.4 mm. 
a. Plywood shall consist of four or more plies. 
b. Blocking of horizontal joints shall not be required except as specified in Section 2308.6.4. 


TABLE 2308.6.3(4) 
ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING 
(Not exposed to the weather, long dimension of the panel parallel or perpendicular to studs) 


STUD SPACING 
THICKNESS (inches) 
Siding Sheathing under coverings specified in 
nailed to studs Section 2308.6.3 parallel or perpendicular to studs 


M-S “Exterior Glue” and M-2 “Exterior Glue” 


For SI: 1 inch = 25.4 mm. 
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моор 


For SI: 


TABLE 2308.6.3(5) 
HARDBOARD SIDING 


MINIMUM NOMINAL 
THICKNESS 


2х4 FRAMING 
(inch) MAXIMUM SPACING 


1. Lap siding 


1 inch = 25.4 mm. 


а. Nails shall be corrosion resistant. 
b. Minimum acceptable nail dimensions: 


c. Where used to comply with Section 2308.6. 


d. Nail length must accommodate the sheathing and penetrate framing 1'/, inches. 


2308.6.5 Alternative bracing. An alternate braced wall 
(ABW) or a portal frame with hold-downs (РЕН) 
described in this section is permitted to substitute for a 48- 
inch (1219 mm) braced wall panel of Method DWB, 
WSP, SFB, PBS, PCP or HPS. For Method GB, each 96- 
inch (2438 mm) section (applied to one face) or 48-inch 
(1219 mm) section (applied to both faces) or portion 
thereof required by Table 2308.6.1 is permitted to be 
replaced by one panel constructed in accordance with 
Method ABW or PFH. 
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2308.6.5.1 Alternate braced wall (ABW). An ABW 
shall be constructed in accordance with this section and 
Figure 2308.6.5.1. In one-story buildings, each panel 
shall have a length of not less than 2 feet 8 inches (813 
mm) and a height of not more than 10 feet (3048 mm). 
Each panel shall be sheathed on one face with */,-inch 
(3.2 mm) minimum-thickness wood structural panel 
sheathing nailed with 8d common or galvanized box 
nails in accordance with Table 2304.10.2 and blocked at 
wood structural panel edges. Two anchor bolts installed 
in accordance with Section 2308.3.1 shall be provided in 
each panel. Anchor bolts shall be placed at each panel 
outside quarter points. Each panel end stud shall have a 
hold-down device fastened to the foundation, capable of 
providing an approved uplift capacity of not less than 
1,800 pounds (8006 N). The hold-down device shall be 
installed in accordance with the manufacturer's recom- 
mendations. The ABW shall be supported directly on a 
foundation or on floor framing supported directly on a 
foundation that is continuous across the entire length of 


NAIL SIZE* ^ * 


Рено | % [| № | м | ss | ТТГ 


2. Square edge panel siding 
3 6" о.с. edges; 12” о.с. at 4" o.c. edges; 8" o.c. at 
3 " , О 
ees CETERAE intermediate supports. | intermediate supports 
: 6" o.c. edges; 12" o.c. at 
3 " E 


3. Shiplap edge panel siding 
i 6" o.c. edges; 12" o.c. at 
ah " E 
А. 6" о.с. edges; 12" о.с. at 
анода E QR ЕР А, 


жак» ағат Panel Siding (inch) | Lap Siding (inch) 
Shank diameter 0.099 
0225 0240 


NAIL SPACING 


4" o.c. edges: 8" o.c. at 
intermediate supports 


4" o.c. edges: 8" o.c. at 
intermediate supports 


4" o.c. edges; 8" o.c. at 
intermediate supports 


the braced wall line. This foundation shall be reinforced 
with not less than one No. 4 bar top and bottom. Where 
the continuous foundation is required to have a depth 
greater than 12 inches (305 mm), a minimum 12-inch by 
12-inch (305 mm by 305 mm) continuous footing or 
turned-down slab edge is permitted at door openings in 
the braced wall line. This continuous footing or turned- 
down slab edge shall be reinforced with not less than one 
No. 4 bar top and bottom. This reinforcement shall be 
lapped 15 inches (381 mm) with the reinforcement 
required in the continuous foundation located directly 
under the braced wall line. 


Where the ABW is installed at the first story of two- 
story buildings, the wood structural panel sheathing 
shall be provided on both faces, three anchor bolts shall 
be placed at one-quarter points and tie-down device 
uplift capacity shall be not less than 3,000 pounds (13 
344 N). 


2308.6.5.2 Portal frame with hold-downs (PFH). A 
PFH shall be constructed in accordance with this 
section and Figure 2308.6.5.2. The adjacent door or 
window opening shall have a full-length header. 


In one-story buildings, each panel shall have a 
length of not less than 16 inches (406 mm) and a height 
of not more than 10 feet (3048 mm). Each panel shall 
be sheathed on one face with a single layer of */,-inch 
(9.5 mm) minimum-thickness wood structural panel 
sheathing nailed with 8d common or galvanized box 
nails in accordance with Figure 2308.6.5.2. The wood 
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structural panel sheathing shall extend up over the 
solid sawn or glued-laminated header and shall be 
nailed in accordance with Figure 2308.6.5.2. A built-up 
header consisting of not fewer than two 2-inch by 12- 
inch (51 mm by 305 mm) boards, fastened in accor- 
dance with Item 24 of Table 2304.10.2 shall be permit- 
ted to be used. A spacer, if used, shall be placed on the 
side of the built-up beam opposite the wood structural 
panel sheathing. The header shall extend between the 
inside faces of the first full-length outer studs of each 
panel. The clear span of the header between the inner 
studs of each panel shall be not less than 6 feet (1829 
mm) and not more than 18 feet (5486 mm) in length. A 
strap with an uplift capacity of not less than 1,000 
pounds (4,400 N) shall fasten the header to the inner 
studs opposite the sheathing. One anchor bolt not less 
than */, inch (15.9 mm) diameter and installed in ассог- 
dance with Section 2308.3.1 shall be provided in the 
center of each sill plate. The studs at each end of the 
panel shall have a hold-down device fastened to the 
foundation with an uplift capacity of not less than 3,500 
pounds (15 570 М). 


Where а panel is located on one side of the opening, 
the header shall extend between the inside face of the 
first full-length stud of the panel and the bearing studs 
at the other end of the opening. A strap with an uplift 
capacity of not less than 1,000 pounds (4400 N) shall 
fasten the header to the bearing studs. The bearing 
studs shall have a hold-down device fastened to the 
foundation with an uplift capacity of not less than 1,000 
pounds (4400 М). The hold-down devices shall be an 
embedded strap type, installed in accordance with the 
manufacturer’s recommendations. The PFH panels 
shall be supported directly on a foundation that is con- 
tinuous across the entire length of the braced wall line. 
This foundation shall be reinforced with not less than 
one No. 4 bar top and bottom. Where the continuous 
foundation is required to have a depth greater than 12 


2'-8" MIN PANEL 
LENGTH 


MIN. 3/5” MAP оса 
STRUCTURAL PANEL 
SHEATHING ON ONE FACE 


MIN. 2x4 FRAMING. MIN. DOUBLE) 
STUDS REQUIRED | 


10'-0" MAX HEIGHT 


STUDS UNDER HEADER as- e 
REQUIRED 


HOLD-DOWN PER SECTION 
2308.6.5.1 


For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm. 


ө 


WOOD 


inches (305 mm), a minimum 12-inch by 12-inch (305 
mm by 305 mm) continuous footing or turned-down 
slab edge is permitted at door openings in the braced 
wall line. This continuous footing or turned-down slab 
edge shall be reinforced with not less than one No. 4 
bar top and bottom. This reinforcement shall be lapped 
not less than 15 inches (381 mm) with the reinforce- 
ment required in the continuous foundation located 
directly under the braced wall line. 


Where a PFH is installed at the first story of two- 
story buildings, each panel shall have a length of not 
less than 24 inches (610 mm). 


2308.6.6 Cripple wall bracing. Cripple walls shall be 
braced in accordance with Section 2308.6.6.1 or 
2308.6.6.2. 


2308.6.6.1 Cripple wall bracing in Seismic Design 
Categories A, B and C. For the purposes of this section, 
cripple walls in Seismic Design Categories A, B and C 
having a stud height exceeding 14 inches (356 mm) shall 
be considered to be a story and shall be braced in accor- 
dance with Table 2308.6.1. Spacing of edge nailing for 
required cripple wall bracing shall not exceed 6 inches 
(152 mm) on center along the foundation plate and the 
top plate of the cripple wall. Nail size, nail spacing for 
field nailing and more restrictive boundary nailing 
requirements shall be as required elsewhere in the code 
for the specific bracing material used. 


2308.6.6.2 Cripple wall bracing in Seismic Design 
Categories D and E. For the purposes of this section, 
cripple walls in Seismic Design Categories D and E 
shall not have a stud height exceeding 14 inches (356 
mm), and studs shall be solid blocked in accordance 
with Section 2308.5.6 for the full dwelling perimeter 
and for the full length of interior braced walls lines 
supported on foundations, excepting ventilation and 
access openings. 


FOR PANEL SPLICE (IF NEEDED) ADJOINING PANEL 
EDGES SHALL MEET OVER AND BE FASTENED TO 
COMMON FRAMING 


8d COMON OR GALVANIZED BOX NAILS AT 6” О.С. 


AT PANEL EDGES FOR SINGLE STORY AND AT 4" О.С. 
AT PANEL EDGES FOR THE FIRST OF 2 STORIES 


ANCHOR BOLTS PER SECTION 2308.6.5.1 


ои MORET C ERO NM. ONE 
REINFORCING SHALL BE LAPPED 15 INCHES MIN. 


FIGURE 2308.6.5.1 
ALTERNATE BRACED WALL PANEL (ABW) 
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EXTENT OF HEADER 
DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS) 


EXTENT OF HEADER 


SINGLE PORTAL FRAME (ONE BRACED WALL PANEL) 


MIN. 3"х11.25" NET HEADER ертте) 


6' TO 18° 


| трима ІР STRAP OPPOSITE SHEATHING 


FASTEN TOP PLATE TO HEADER WITH TWO 
ROWS OF 16d SINKER NAILS АТ 3" О.С. TYP. 


WN AND 3" О.С. IN ALL FRAMING (STUDS, 
BLOCKING AND SILLS) TYP. 


STRUCTURES 


MAX. HEIGHT = 10'-0” 


a MIN. 2x4 FRAMING 


3/5” MIN. THICKNESS WOOD STRUCTURAL PANEL 


SHEATHING 


MIN. 1000 LB TIE-DO 
ра DEVICE 


TYPICAL PORTAL FRAME | 
CONSTRUCTION 4 


FOR PANEL SPLICE (IF 
NEEDED) PANEL E! 


FASTEN SHEATHING TO HEADER WITH 8d COMMON 
= тұ aid. oe NAILS ІМ 3" GRID PATTERN AS 


MIN. WIDTH = 16” FOR ONE-STORY STRUCTURES 
MIN. WIDTH = 24” FOR USE IN FIRST OF TWO STOR 


2х UBLE BLOC! 
1S USED THE 2x4S MUST 
BE NAILED TOGETHER 
WITH (3) 16d SINKERS 


MIN. DOUBLE 2x4 POST 


MIN. 3500 LB TIE-DOWN DEVICE (EMBEDDED INTO 


CONCRETE AND NAILED INTO FRAMING IN 
ACCORDANCE WITH MANUFACTURER'S 
RECOMMENDATIONS) 


SEE SECTION 2308.6.5. m 


For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.448 N. 


FIGURE 2308.6.5.2 


MIN. 1000 LB TIE-DOWN 
^ DEVICE 


PORTAL FRAME WITH HOLD-DOWNS (PFH) 


2308.6.7 Connections of braced wall panels. Braced 
wall panel joints shall occur over studs or blocking. 
Braced wall panels shall be fastened to studs, top and 
bottom plates and at panel edges. Braced wall panels shall 
be applied to nominal 2-inch-wide [actual 1'/,-inch (38 
mm)] or larger stud framing. 


2308.6.7.1 Bottom plate connection. Braced wall 
line bottom plates shall be connected to joists or full- 
depth blocking below in accordance with Table 
2304.10.2, or to foundations in accordance with 
Section 2308.6.7.3. 


2308.6.7.2 Top plate connection. Where joists or 
rafters are used, braced wall line top plates shall be 
fastened over the full length of the braced wall line to 
joists, rafters, rim boards or full-depth blocking above 
in accordance with Table 2304.10.2, as applicable, 
based on the orientation of the joists or rafters to the 
braced wall line. Blocking shall be not less than 2 
inches (51 mm) in nominal thickness and shall be 
fastened to the braced wall line top plate as specified in 
Table 2304.10.2. Notching or drilling of holes in block- 
ing in accordance with the requirements of Section 
2308.4.2.4 or 2308.7.4 shall be permitted. 


At exterior gable end walls, braced wall panel 
sheathing in the top story shall be extended and fas- 
tened to the roof framing where the spacing between 
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parallel exterior braced wall lines is greater than 50 feet 
(15 240 mm). 


Where roof trusses are used and are installed per- 
pendicular to an exterior braced wall line, lateral forces 
shall be transferred from the roof diaphragm to the 
braced wall over the full length of the braced wall line 
by blocking of the ends of the trusses or by other 
approved methods providing equivalent lateral force 
transfer. Blocking shall be not less than 2 inches (51 
mm) in nominal thickness and equal to the depth of the 
truss at the wall line and shall be fastened to the braced 
wall line top plate as specified in Table 2304.10.2. 
Notching or drilling of holes in blocking in accordance 
with the requirements of Section 2308.4.2.4 or 
2308.7.4 shall be permitted. 


Exception: Where the roof sheathing is greater than 
9'/, inches (235 mm) above the top plate, solid block- 
ing is not required where the framing members are 
connected using one of the following methods: 
1. In accordance with Figure 2308.6.7.2(1). 
2. In accordance with Figure 2308.6.7.2(2). 


3. Full-height engineered blocking panels 
designed for values listed in AWC WFCM. 


4. A design in accordance with accepted engi- 
neering methods. 
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2308.6.7.3 Sill anchorage. Where foundations are 
required by Section 2308.6.8, braced wall line sills 
shall be anchored to concrete or masonry foundations. 
Such anchorage shall conform to the requirements of 
Section 2308.3. The anchors shall be distributed along 
the length of the braced wall line. Other anchorage 
devices having equivalent capacity are permitted. 


2308.6.7.4 Anchorage to all-wood foundations. 
Where all-wood foundations are used, the force transfer 
from the braced wall lines shall be determined based on 
calculation and shall have a capacity that is not less 
than the connections required by Section 2308.3. 


2308.6.8 Braced wall line and diaphragm support. 
Braced wall lines and floor and roof diaphragms shall be 
supported in accordance with this section. 


2308.6.8.1 Foundation requirements. Braced wall 
lines shall be supported by continuous foundations. 


Exception: For structures with a maximum plan 
dimension not more than 50 feet (15 240 mm), contin- 
uous foundations are required at exterior walls only. 


For structures in Seismic Design Categories D and 
E, exterior braced wall panels shall be in the same 
plane vertically with the foundation or the portion of 
the structure containing the offset shall be designed in 
accordance with accepted engineering practice and 
Section 2308.1.1. 


Exceptions: 


1. Exterior braced wall panels shall be permitted 
to be located not more than 4 feet (1219 mm) 
from the foundation below where supported 


ROOF SHEATHING 


EDGE NAILING PER 
TABLE 2304.10.2 (TYP) 


MIDDLE 1/3 AVAILABLE 

FOR VENT HOLES. (CONT. 

VENT NOT ALLOWED) —— 
BRACING? 


BRACED WALL LINE ——— 


For SI: 1 foot = 304.8 mm. 
a. Methods of bracing shall be as described in Table 2308.6.3(1) DWB, WSP, SFB, GB, PBS, PCP or HPS. 


FIGURE 2308.6.7.2(1) 


WOOD 


by a floor constructed in accordance with all 
of the following: 


EL 


BRACED WALL LINE TOP PLATE CONNECTION 
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Cantilevers or setbacks shall not 
exceed four times the nominal depth 
of the floor joists. 


. Floor joists shall be 2 inches by 10 


inches (51 mm by 254 mm) or larger 
and spaced not more than 16 inches 
(406 mm) on center. 


. The ratio of the back span to the 


cantilever shall be not less than 2 to 1. 


. Floor joists at ends of braced wall 


panels shall be doubled. 


. A continuous rim joist shall be 


connected to the ends of cantilevered 
joists. The rim joist is permitted to be 
spliced using a metal tie not less than 
0.058 inch (1.47 mm) (16 galvanized 
gage) and 1'/, inches (38 mm) in width 
fastened with six 16d common nails 
on each side. The metal tie shall have 
a yield stress not less than 33,000 psi 
(227 MPa). 


. Joists at setbacks or the end of 


cantilevered joists shall not carry 
gravity /oads from more than a single 
story having uniform wall and roof 
loads nor carry the reactions from 
headers having a span of 8 feet (2438 
mm) or more. 


PRE-ENGINEERED TRUSSES 


NAILING PER TABLE 2304.10.2, ITEM 1 


PROVIDE VENTING PER 
SECTION 1202.2 
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PROVIDE VENTING 
PER SECTION 1202.2 
(NOT SHOWN) 


EDGE NAILING PER 
TABLE 2304.10.2 (TYP) 


ATTACH BLOCKING TO 
TRUSS TOP CHORD 

PER TABLE 2304.10.2 
ITEM 1 


4'-0' МАХ 


TRUSSES 


NAILING IN 


6'-0" МАХ 


( ) SECTION 


For SI:1 foot = 304.8 mm. 
a.Methods of bracing shall be as described in Table 2308.6.3(1) DWB, WSP, SFB, GB, PBS, PCP or HPS. 
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5 WEB FILLE 

ATTACH PER TABLE 
2304.10.2, ITEM 1 
PRE-ENGINEERED 


ACCORDANCE 
WITH TABLE 2304.10.2, 
ITEM 1 


EDGE NAILING PER 
TABLE 2304.10.2 (TYP) 


ROOF SHEATHING 


S 


WH 
SS 


А 


Ws 


+ ETSER URTER ЕТЕ 
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WALL BRACING 
BELOW NOT SHOW! 


(в) ELEVATION 


FIGURE 2308.6.7.2(2) 
BRACED WALL PANEL TOP PLATE CONNECTION 


2. The end of a required braced wall panel shall 
be allowed to extend not more than 1 foot (305 
mm) over an opening in the wall below. This 
requirement is applicable to braced wall pan- 
els offset in plane and braced wall panels off- 
set out of plane as permitted by Exception 1. 
Braced wall panels are permitted to extend 
over an opening not more than 8 feet (2438 
mm) in width where the header is a 4-inch by 
12-inch (102 mm by 305 mm) or larger mem- 
ber. 


2308.6.8.2 Floor and roof diaphragm support in 
Seismic Design Categories D and E. In structures 
assigned to Seismic Design Categories D or E, floor 
and roof diaphragms shall be laterally supported by 
braced wall lines on all edges and connected in accor- 
dance with Section 2308.6.7 [see Figure 
2308.6.8.2(1)]. 


Exception: Portions of roofs or floors that do not 
support braced wall panels above are permitted to 
extend up to 6 feet (1829 mm) beyond a braced 
wall line [see Figure 2308.6.8.2(2)] provided that 
the framing members are connected to the braced 
wall line below in accordance with Section 
2308.6.7. 

2308.6.8.3 Stepped footings in Seismic Design Cate- 

gories B, C, D and E. In Seismic Design Categories B, 


C, D and E, where the height of a required braced wall 
panel extending from foundation to floor above varies 
more than 4 feet (1219 mm), the following construction 
shall be used: 


1. Where the bottom of the footing is stepped and 
the /owest floor framing rests directly on a sill 
bolted to the footings, the sill shall be anchored 
as required in Section 2308.3. 


2. Where the /owest floor framing rests directly on a 
sill bolted to a footing not less than 8 feet (2438 
mm) in length along a line of bracing, the line 
shall be considered to be braced. The double 
plate of the cripple stud wall beyond the segment 
of footing extending to the lowest framed floor 
shall be spliced to the sill plate with metal ties, 
one on each side of the sill and plate. The metal 
ties shall be not less than 0.058 inch [1.47 mm 
(16 galvanized gage)] by 1'/, inches (38 mm) in 
width by 48 inches (1219 mm) with eight 16d 
common nails on each side of the splice location 
(see Figure 2308.6.8.3). The metal tie shall have 
a yield stress not less than 33,000 pounds per 
square inch (psi) (227 MPa). 


3. Where cripple walls occur between the top of the 
footing and the /owest floor framing, the bracing 
requirements for a story shall apply. 
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BRACED WALL LINES 


PLAN VIEW 


THERE IS NO BRACED WALL T 
SUPPORTING THIS EDGE OF ROOF 


FIGURE 2308.6.8.2(1) 
ROOF IN SDC D OR E NOT SUPPORTED ON ALL EDGES 


BRACED WALL LINES 


PLAN VIEW 


ROOF SHALL BE PERMITTED 
TO EXTEND UP TO 6’ BEYOND 
THE BRACED WALL LINE 

For SI: 1 foot = 304.8 mm. 


FIGURE 2308.6.8.2(2) 
ROOF EXTENSION IN SDC D OR E BEYOND BRACED WALL LINE 
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WHERE FOOTING SECTION “А” IS MORE THAN 8'-0" 
PROVIDE METAL TIE 16GA x 1%" x 4'-0" MIN., EACH SIDE 
2'-0" MIN. W/8-16d COMMON NAILS 
uU cc EACH SIDE OF SPLICE 


CONCRETE 
STEPPED FOOTING 


SPLICE — | 


SILL PLATE i 


FOOTING SECTION "A" 


kt 2-2x PLATE 


2x CRIPPLED 
STUD WALL 


NOTE: WHERE FOOTING SECTION “А” 
IS LESS THAN 8'-0" LONG INA 

25-0” TOTAL LENGTH WALL, PROVIDE 
BRACING AT CRIPPLE STUD WALL 


For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm. 


FIGURE 2308.6.8.3 


STEPPED FOOTING CONNECTION DETAILS 


2308.6.9 Attachment of sheathing. Fastening of braced 
wall panel sheathing shall be not less than that prescribed 
in Tables 2308.6.1 and 2304.10.2. Wall sheathing shall not 
be attached to framing members by adhesives. 


2308.6.10 Limitations of concrete or masonry veneer. 
Concrete or masonry veneer shall comply with Chapter 14 
and this section. 


2308.6.10.1 Limitations of concrete or masonry 
veneer in Seismic Design Category B or C. In Seis- 
mic Design Categories B and C, concrete or masonry 
walls and stone or masonry veneer shall not extend 
above a basement. 
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Exceptions: 
1. In structures assigned to Seismic Design Cat- 


egory B, stone and masonry veneer is permit- 
ted to be used in the first two stories above 
grade plane or the first three stories above 
grade plane where the lowest story has con- 
crete or masonry walls, provided that wood 
structural panel wall bracing is used and the 
length of bracing provided is one and one- 
half times the required length specified in 
Table 2308.6.1. 


. Stone and masonry veneer is permitted to be 


used in the first story above grade plane or the 
first two stories above grade plane where the 
lowest story has concrete or masonry walls. 


. Stone and masonry veneer is permitted to be 


used in both stories of buildings with two sto- 
ries above grade plane, provided that the fol- 
lowing criteria are met: 


3.1. Type of brace in accordance with Sec- 
tion 2308.6.1 shall be WSP and the 
allowable shear capacity in accor- 
dance with Section 2306.3 shall be not 
less than 350 plf (5108 N/m). 


3.2. Braced wall panels in the second story 
shall be located in accordance with 
Section 2308.6.1 and not more than 25 
feet (7620 mm) on center, and the total 
length of braced wall panels shall be 
not less than 25 percent of the braced 
wall line length. Braced wall panels in 
the first story shall be located in 
accordance with Section 2308.6.1 and 
not more than 25 feet (7620 mm) on 
center, and the total length of braced 
wall panels shall be not less than 45 
percent of the braced wall line length. 


3.3. Hold-down connectors with an 
allowable capacity of 2,000 pounds 
(8896 N) shall be provided at the ends 
of each braced wall panel for the 
second story to the first story 
connection. Hold-down connectors 
with an allowable capacity of 3,900 
pounds (17 347 N) shall be provided at 
the ends of each braced wall panel for 
the first story to the foundation 
connection. In all cases, the hold-down 
connector force shall be transferred to 
the foundation. 


3.4. Cripple walls shall not be permitted. 
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2308.6.10.2 Limitations of concrete or masonry in 
Seismic Design Categories D and E. In Seismic 
Design Categories D and E, concrete or masonry walls 
and stone or masonry veneer shall not extend above a 
basement. 


Exception: In structures assigned to Seismic Design 
Category D, stone and masonry veneer is permitted 
to be used in the first story above grade plane, 
provided that the following criteria are met: 


1. Type of brace in accordance with Section 
2308.6.1 shall be WSP and the allowable 
shear capacity in accordance with Section 
2306.3 shall be not less than 350 plf (5108 
N/m). 


2. The braced wall panels in the first story shall 
be located at each end of the braced wall line 
and not more than 25 feet (7620 mm) on cen- 
ter, and the total length of braced wall panels 
shall be not less than 45 percent of the braced 
wall line length. 


3. Hold-down connectors shall be provided at the 
ends of braced walls for the first floor to foun- 
dation with an allowable capacity of 2,100 
pounds (9341 №). 


4. Cripple walls shall not be permitted. 


2308.7 Roof and ceiling framing. The framing details 
required in this section apply to roofs having a slope of not 
less than three units vertical in 12 units horizontal (25-percent 
slope). Where the roof slope is less than three units vertical in 
12 units horizontal (25-percent slope), members supporting 
rafters and ceiling joists such as ridge board, hips and valleys 
shall be designed as beams, 


2308.7.1 Ceiling joist spans. Spans for ceiling joists shall 
be in accordance with Table 2308.7.1(1) or 2308.7.1(2). 
For other grades and species, and other loading conditions, 
refer to the AWC STJR. 


2308.7.2 Rafter spans. Spans for rafters shall be in accor- 
dance with Table 2308.7.2(1), 2308.7.2(2), 2308.7.2(3), 
2308.7.2(4), 2308.7.2(5) or 2308.7.2(6). For other grades 
and species and other loading conditions, refer to the 
AWC STIR. The span of each rafter shall be measured 
along the horizontal projection of the rafter. 


2308.7.3 Ceiling joist and rafter framing. Rafters shall 
be framed directly opposite each other at the ridge. There 
shall be a ridge board not less than 1-іпеһ (25 mm) nomi- 
nal thickness at ridges and not less in depth than the cut 
end of the rafter. At valleys and hips, there shall be a 
single valley or hip rafter not less than 2-inch (51 mm) 
nominal thickness and not less in depth than the cut end of 
the rafter. 


2308.7.3.1 Ceiling joist and rafter connections. Ceil- 
ing joists and rafters shall be nailed to each other and 
the assembly shall be nailed to the top wall plate in 
accordance with Tables 2304.10.2 and 2308.7.5. Ceil- 
ing joists shall be continuous or securely joined where 
they meet over interior partitions and be fastened to 
adjacent rafters in accordance with Tables 2304.10.2 
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and 2308.7.3.1 to provide a continuous rafter tie across 
the building where such joists are parallel to the rafters. 
Ceiling joists shall have a bearing surface of not less 
than 1'/, inches (38 mm) on the top plate at each end. 


Where ceiling joists are not parallel to rafters, an 
equivalent rafter tie shall be installed in a manner to 
provide a continuous tie across the building, at a spac- 
ing of not more than 4 feet (1219 mm) on center. The 
connections shall be in accordance with Tables 
2308.7.3.1 and 2304.10.2, or connections of equivalent 
capacities shall be provided. Where ceiling joists or raf- 
ter ties are not provided at the top of the rafter support 
walls, the ridge formed by these rafters shall be sup- 
ported by a girder conforming to Section 2308.8. Rafter 
ties shall be spaced not more than 4 feet (1219 mm) on 
center. 


Rafter tie connections shall be based on the equiva- 
lent rafter spacing in Table 2308.7.3.1. Rafter-to-ceil- 
ing joist connections and rafter tie connections shall be 
of sufficient size and number to prevent splitting from 
nailing. 

Roof framing member connection to braced wall 
lines shall be in accordance with Section 2308.6.7.2. 


2308.7.4 Notches and holes. Notching at the ends of 
rafters or ceiling joists shall not exceed one-fourth the 
depth. Notches in the top or bottom of the rafter or ceiling 
joist shall not exceed one-sixth the depth and shall not be 
located in the middle one-third of the span, except that a 
notch not more than one-third of the depth is permitted in 
the top of the rafter or ceiling joist not further from the 
face of the support than the depth of the member. Holes 
bored in rafters or ceiling joists shall not be within 2 
inches (51 mm) of the top and bottom and their diameter 
shall not exceed one-third the depth of the member. 


2308.7.5 Wind uplift. The roof construction shall have 
rafter and truss ties to the wall below. Resultant uplift 
loads shall be transferred to the foundation using a contin- 
uous /oad path. The rafter or truss to wall connection shall 
comply with Tables 2304.10.2 and 2308.7.5. 


2308.7.6 Framing around openings. Trimmer and header 
rafters shall be doubled, or of lumber of equivalent cross 
section, where the span of the header exceeds 4 feet (1219 
mm). The ends of header rafters that are more than 6 feet 
(1829 mm) in length shall be supported by framing 
anchors or rafter hangers unless bearing on a beam, parti- 
tion or wall. 


2308.7.6.1 Openings in roof diaphragms in Seismic 
Design Categories B, C, D and E. In buildings classi- 
fied as Seismic Design Category B, C, D or E. openings 
in horizontal diaphragms with a dimension that is greater 
than 4 feet (1219 mm) shall be constructed with metal 
ties and blocking in accordance with this section and 
Figure 2308.4.4.1(1). Metal ties shall be not less than 
0.058 inch [1.47 mm (16 galvanized gage)] in thickness 
by 1'/, inches (38 mm) in width and shall have a yield 
stress not less than 33,000 psi (227 Mpa). Blocking shall 
extend not less than the dimension of the opening in the 
direction of the tie and blocking. Ties shall be attached to 
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blocking in accordance with the manufacturer's instruc- 
tions but with not less than eight 16d common nails on 
each side of the header-joist intersection. 


2308.7.7 Purlins. Purlins to support roof /oads are permit- 
ted to be installed to reduce the span of rafters within 
allowable limits and shall be supported by struts to bearing 
walls. The maximum span of 2-inch by 4-inch (51 mm by 
102 mm) purlins shall be 4 feet (1219 mm). The maximum 
span of the 2-inch by 6-inch (51 mm by 152 mm) purlin 
shall be 6 feet (1829 mm), but the purlin shall not be 
smaller than the supported rafter. Struts shall be not less 
than 2-inch by 4-inch (51 mm by 102 mm) members. The 
unbraced length of struts shall not exceed 8 feet (2438 
mm) and the slope of the struts shall be not less than 45 
degrees (0.79 rad) from the horizontal. 


2308.7.8 Blocking. Roof rafters and ceiling joists shall be 


specifically considered in the design of the member by a A 


registered design professional. 


2308.7.10 Roof sheathing. Roof sheathing shall be in 
accordance with Tables 2304.8(3) and 2304.8(5) for wood 
structural panels, and Tables 2304.8(1) and 2304.8(2) for 
lumber and shall comply with Section 2304.8.2. 


2308.7.11 Joints. Joints in lumber sheathing shall occur 
over supports unless approved end-matched lumber is 
used, in which case each piece shall bear on not fewer than 
two supports. 


2308.7.12 Roof planking. Planking shall be designed in 
accordance with the general provisions of this code. 


In lieu of such design, 2-inch (51 mm) tongue-and 
groove planking is permitted in accordance with Table 
2308.7.12. Joints in such planking are permitted to be ran- 


domly spaced, provided that the system is applied to not 
less than three continuous spans, planks are center 
matched and end matched or splined, each plank bears on 
one support or more, and joints are separated by not less 
than 24 inches (610 mm) in adjacent pieces. 


2308.7.13 Wood trusses. Wood trusses shall be designed 
in accordance with Section 2303.4. Connection to braced 
wall lines shall be in accordance with Section 2308.6.7.2. 


2308.7.14 Attic ventilation. For attic ventilation, see 
Section 1202.2.1. 


TABLE 2308.7.5 (^^ 


REQUIRED RATING OF APPROVED UPLIFT CONNECTORS (pounds)? "59" 
NOMINAL ROOF SPAN (feet) OVERHANGS 


Nego. we joue o cT ӨН БАН ЖЫ ПАДА. ec 
24854 


supported laterally to prevent rotation and lateral displace- 
ment in accordance with Section 2308.4.6 and connected 
to braced wall lines in accordance with Section 
2308.6.7.2. 


2308.7.9 Engineered wood products. Prefabricated 
wood I-joists, structural glued-laminated timber and 
structural composite lumber shall not be notched or drilled 
except where permitted by the manufacturer’s recommen- 
dations or where the effects of such alterations are 


[9 [o3 | ря рр || 39 [| 35 
ря | - | [5 ЖЕН БЕСТЕН БЕСТЕ: 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 1.61 km/hr, 1 pound = 0.454 Kg, 1 pound/foot = 14.5939 N/m. 


a. The uplift connection requirements are based on a 30-foot mean roof height located in Exposure B. For Exposure C or D and for other mean roof heights, 
multiply the loads by the following adjustment coefficients: 


WER Tar Mean Roof Height (feet) 
FP Вы пао. ү. 26. м д Se 9 | 
[ 5 [ 400 | 19 [19 | 19 | iw ОСИ 18 | ti | 19 [| 12 | 
[c [3m | 15 | ns | мо | 15 | мо | 19 | 136 | 19 | 18 | 
powers po ver [ux p nero Бы ЖЕРЛЕНЕТІН у... УМ БА ЖЩ 


b. The uplift connection requirements are based on the framing being spaced 24 inches on center. Multiply by 0.67 for framing spaced 16 inches on center and 
multiply by 0.5 for framing spaced 12 inches on center. 

c. The uplift connection requirements include an allowance for 10 pounds of dead load. 

d. The uplift connection requirements do not account for the effects of overhangs. The magnitude of the loads shall be increased by adding the overhang loads 
found in the table. The overhang loads are based on framing spaced 24 inches on center. The overhang loads given shall be multiplied by the overhang 
projection and added to the roof uplift value in the table. 

e. The uplift connection requirements are based on wind loading on end zones as defined in Figure 28.5-1 of ASCE 7. Connection loads for connections located 
à distance of 20 percent of the least horizontal dimension of the building from the corner of the building are permitted to be reduced by multiplying the table 
connection value by 0.7 and multiplying the overhang load by 0.8. 


f. For wall-to-wall and wall-to-foundation connections, the capacity of the uplift connector is permitted to be reduced by 100 pounds for each full wall above. (^ 


(For example, if a 500-pound rated connector is used on the roof framing, a 400-pound rated connector is permitted at the next floor level down). 
g. Interpolation is permitted for intermediate values of У, and roof spans. 
h. The rated capacity of approved tie-down devices is permitted to include up to a 60-percent increase for wind effects where allowed by material specifications. 
i. V, shall be determined in accordance with Section 1609.3.1. 
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2308.8 Design of elements. Combining of engineered 
elements or systems and conventionally specified elements or 
systems shall be permitted subject to the limits of Sections 
2308.8.1 and 2308.8.2. 


2308.8.1 Elements exceeding limitations of conven- 
tional construction. Where a building of otherwise 
conventional construction contains structural elements 
exceeding the limits of Section 2308.2, these elements and 
the supporting /oad path shall be designed in accordance 
with accepted engineering practice and the provisions of 
this code, 


2308.8.2 Structural elements or systems not described 
herein. Where a building of otherwise conventional 
construction contains structural elements or systems not 
described in Section 2308, these elements or systems shall 
be designed in accordance with accepted engineering prac- 
tice and the provisions of this code. The extent of such 
design need only demonstrate compliance of the noncon- 
ventional elements with other applicable provisions of this 
code and shall be compatible with the performance of the 
conventionally framed system. 


SECTION 2309 
WOOD FRAME CONSTRUCTION MANUAL 


2309.1 Wood Frame Construction Manual. Structural 
design in accordance with the AWC WFCM shall be permit- 
ted for buildings assigned to Risk Category I or II subject to 
the limitations of Section 1.1.3 of the AWC WFCM and the 
load assumptions contained therein. Structural elements 
beyond these limitations shall be designed in accordance with 
accepted engineering practice. 
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TABLE 2308.7.1(1) 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES A 
(Uninhabitable attics without storage, live load = 10 psf, L/A = 240) 
DEAD LOAD = 5 psf 
CEILING 


JOIST SPACING SPECIES AND GRADE 
(inches) Maximum ceiling joist spans 


Douglas Fare 
Douglas такі ion 
Соевая | 2 | з | P$ | 258 | Nowa | 
DwgasFiah | В | юв | ию | ж ИЕ: | 
ЗОВИ Е [пз ЕС | 259 | пива 
Ex e prae РАНЕ | nel. З НИ 
„ (шені BL ШЫР ET 
ле [m] m он Е 
бше [жип | wo | ee | и | № | 
Soutem Pine — | 5 ПОС | 1 
шеше || т | м | > | es 
шешт | | ию [| 18 | и | Nes _ 
шешек — | | ию | їз | ж | м | 
Spruce Pine Ti pi | i5 E | 2 — 
Bogs Fidah | ss | ип [ э | 248 [Nowe | 
роза СИ [tes [et | за ^ 
Соевая | & | —13 [| пї | з | № | ` 
ЕЕ С | 5 | ms БЕН: раз 


5 

Spruce-Pine-Fir 
Spruce-Pine-Fir 

Spruce-Pine-Fir 


(continued) 
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TABLE 2308.7.1(1)—continued 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 
(Uninhabitable attics without storage, live load = 10 psf, L/A = 240) 


DEAD LOAD = 5 psf 


Maximum ceiling joist spans 


п) | 


CEILING 
JOIST SPACING 
(inches) 


Гознак — [ 3$ | 
d 
раке 


— 
— 


-3 
10-7 
8-7 

-7 


p | es | ип —[ Nee 
253 
Wr qp а | пати m 
[WAT] Hw el жа 77 
te he | йг; ТІРЕ: RAN 
pruce Pine Fi 2 | a 
5 
SEI au E ORE зет о - | 
HO 389 7f нл |. A p wa tU 
Боза [жю [эт [ию [ вз | тї 
Бе = узу эш ү 8 | 8 | ма | 
mam ww uar dede Do и mm 
нен | Rp £e Баета 7 x9 71 
2 
бите" [| __о м [р а ма | 
ОИ ОСИ ПОС ООО ООС ЖЕН E уу ий —] 
ОИ ШЕ. ГИЯ ООО ЗИ ЕС —] — B3 ОО —] 
SpwePherr [з | — 38 | | юп | 8 | 
ОИ ОСИ ОС ИИ ПОС [ ә | юп | 
ИИ 52 | — 35 [9 — [38 — | за 


Check sources for availability of lumber in lengths greater than 20 feet. 
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, | pound per square foot = 0.0479 kPa. 
а. Span exceeds 26 feet in length. 


© 
сл 


Баат Pine — | 55 
Бра ЕС 


un 


2022 OREGON STRUCTURAL SPECIALTY CODE 23-59 


wooD 


TABLE 2308.7.1(2) 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 
(Uninhabitable attics with limited storage, live load = 20 psf, L/A = 240) 


DEAD LOAD = 10 psf 


CEILING 
JOIST SPACING SPECIES AND GRADE 
(inches) 


жп) | 
ош | [100 
от _|_ | эю —[ ыю | п | zu | 
та 142 


СООО 35$ | 389 —]| 15. | ШИШЕ ЖЕРІ Nes — 


Bam 2 | m за рт ма | а 27 
Hen 5 
$ emi EE 


бойт [з | oa | м | 2 | м | 
ОИ ИСИ ОИСИ ПОС И ОО ОИ ПОЕТ 
СИИ ОСИ ОО ЗО ОО И —B3 ОИ 
БСС | ss | — 98 — | а | уй | 83 | 
битен | 8 | 99 | мэ | № | 2 | 
шее [йү эз | ef № [ви | 
С ВИС ПОС ОИ e эи — | 259 
С | 5 | _ [ зэ [ из —| з —] 
Бойына ЕСИ ПЕ ВИ [ 329 —]| __|___ | 
DoughsFirlach ОСИ ОС ЗИ ОС ОИ ООС ОИ ОЕ И 
Ww x 1895799 тег "| ње жала | 
атт ү 710 | килү | 
е а 97 
Bae | ep | ПИ 
Southern Pine 7 
Коте | | _ њи —| —9 —| пэ —| | 
Southern Phe |[т[ БЕНЕН ИСХ ОИ СО [ ш | 
ОИ 8 | ИС ЗИ ПС И НСС О ОЗЕП. ОИ 
ИО ss | 39 | ње | || 
ишете [т [тт [ тю [ юз [жю | 
бенен ___ | т кый [ъз | 59 | 
Bmwemen [б [з | 98 [ ma [0 | 


(continued) 
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TABLE 2308.7.1(2)—continued 
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES 
(Uninhabitable attics with limited storage, live load = 20 psf, L/A = 240) 


DEAD LOAD = 10 psf 


Maximum celling joist spans 


SPECIES AND GRADE 
ығ; | бу Tiny) Tein) 
одетая — [ 5$ [эп | M0 | 8 | 54 | 
Боша лака | 5 | зт [в | | 5 | 
Бонна — | 92 | 89 | пә | ию | № | 
Бош ла | B | el | [1m —| 88 | 
LC NETT EG DR КА UR HT BON rs pees ті 
Wan a op es Arcus | ute ИИ 
оше ж | 85 —| 9 | 182 | 
меры —— | 8 | йз | B9 | 1 | 4 | 
SounemPine ___|_ | 74 | 9 | її 6 | 
Бат B | эз" у з | юв | —B5 | 
июен — | A | ы [пуз | ш —| 2 | 
Bmwemenr — | & |  *9 | пә | кю 3 — 
DoughsFirtarch | и ООС ЗОО ОЕ ООС | 
гушћа | E | ы | е | лм 16: — 
ЕСИ СИ 55r шо | us — 
Wen — | | cm | m | 3€ | 34] 
kom T 0-1 pea E enr Е —] 
Was. с рүн м ир ug лы Ге С] 
Ў 
Бат 601—6 
ЕИ ИВИС ЗОО ООС ОИ ОСИ ОИ 
Ето ОИСИ ПОС —| 9 — пвє ОО ОИ 
ОУ ЕСИ ООО | ш И ОЕ ОНИ ИС — 
шешт И ОЕ И ООО ОЕ ЗИ ПОТ — 
ОИ СЕ | т |e ОЕ ОИ ОИС ИИ 
АИ ОСИ | зз [ ти | шю | пз 


Check sources for availability of lumber in lengths greater than 20 feet. 
For SI: | inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
a. Span exceeds 26 feet in length. 


CEILING 
JOIST SPACING 
(inches) 
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TABLE 2308.7.2(1) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Roof live load = 20 psf, ceiling not attached to rafters, L/A = 180) 


RAFTER 
RATER | ecesanporave [258 1288 | 28 Гао [zem | 2х4 [ 136 | 2x8 | 250 Гане 


(inches) Maximum rafter spans* 


(жт) [8753 [ 7 СО | ту [853 [ im) Го | 
Бишкеге [G9 | т< [о | 595 reee oet] Te | o 555 | Nue? Nae? 
DouelasFirtarh | 5 | ki | 74 | 23 [ев [хь 106 | 154 | 195 | 239 [Noch 
DouglasFirtarch | #2 [1019 | 167 | 2r0 [258 [Nowb| 939 [її [тз | 223 | 259 | 
ЕЕ | 3 т | па [ru es зва | 75 [10 | 5 [ә 18а | 
Henri —— | SS | пето | 170 | 275 [oen | Noen | 1010 | 79 | 225 [Noieb | ког 
Henr — — | i [10-7 tea | тело | Noe? [roes 103 [Ter [eir | 252 [Noe] 
ШІЛ ЕБІН БЕЛІН БІЗІ [1r | эб | 253 [ев 98 | из [ren en | 55 - 
А 26 | 75 | поло | 5s | 169 | 66 
Souham Pine — | i | WHO] 170 | 225 | 260 | 260 | 10 | 153 [әл | 232 [Now 
Souter Ре — | 9 | 10a | 57 | 3 | 255 [2 | 90 | 65 | ит | 393 | 240 
Souter Pine |а в [тә [11 | 19 [ 214 | 61 | 102 [T0 | 157 | 166 
Эрте | SS | 17 | 168 [Ээп [Nub [мов | 10-7 | 163 | 2-9 [Noe? | Nob. 
ракете | 5 | 94 [163 | 250 | 258 [Nue | 910 [144 | 182 | 23 | 59- 
Spruce PineFir | 92 | 4 | 163 | 250 | 258 [хь | эло | из | 182 | 23 | 58 
ракете | 5 | &7 [124 [15 | 95 | 25 | 73 [толо | 83 | 169 196" 
DoughsFirtarh | SS | 165 | 164 | 21 [ев [хек | 105 | 169 [203 | 249 | ког 
Гоги | 5 | 1&9 | 154 | 195 | 239 [Nueb| 91 | 135 | пето | 207 | 2310 
DewhsFirLamh | #2 | 940 | iea [182 [223 | 59 | вв | 125 | 59 | 63 | 24 | 
Douss titan | 59 | 75 | поло [185 | 16$ [15 | 63 | 95 [Tri | 96 [150 
Wemfr [39 [940 [15 | 203 [Киев Nue? | эло | 156 [төп | 254 | хок 
Нет и [эз [леп | пет | z2 чань кто | 121 | 165 | 200 | 23 
Beer |за [2 | пат [элт | 253 | вз | 95 [15 | пет | 220 
Wehr | 8 78 | пао [139 [169 [196 | вз | эз [лї | 16 [150 
Sout Pine — | SS [163 | тег | 212 [Nowb[Nowb| 103 | 1e | 22 | 257 моеъ 
Southam Pme — | 5 [940 |15 | пао | 22 | 260 | 91 [зл | та | 293 | 210 
5ошетРте — | € | 99 [1з | па 3 240] 79 | из | 165 [178 | 208 
Sorem Pme | 59 ЕЗІН [162 [1310 | 197 | №5 | 50 | во | па [156 | 160 
брме?кегі | ss | 98 | 152 |19411 255 [Noen | 98 [ино | WHO] 230 | ког 
рте | и | os [iea [192 | 23 | 259 | вв | 25 [зэ | 63 | 24 
рпкеўте | 92 | |ва | 3 [355 | 85 | 03 | 159 | ва | 24 
Бро | 8 | 75 | поло | Bo [169 | 196 | єз | 95 | пат |14 [16410 


(continued) 
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TABLE 2308.7.2(1)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Roof live load = 20 psf, ceiling not attached to rafters, L/A = 180) 


RATER | cesanoorave | 258 [28 | 2x8 Гаа [ante | aea | axe | axe [259 ране 


(inches) Maximum rafter Я 


ci] [ту [73 [83 а 
Вр Ро роет манер ИНИН. ЖЕ мен 
Doues акі | 5 | 93 | мо | та [214 [252 | ва | 123 | 154 | ње [23 | 
Dowie Fintan | a ват | а Ter | а wea та | тај вата | за] 
Бошка 5 | 69 [931 | 7 [194 | Из | но | &7 | поло | ва | 153 
Нет [эт [эл | ва [74 | 21 | 6 | вт | пао | 159 [ 194 | 202 | 
oo ш [жю [вэ [эл [327 | | из [эю [вт | пао | ва ЕСИ 
Байет — | ss | 98 | 152 | ват | 255 [noe 98 [152 [187 | 24 [Noct 
SwemPne — | | 93 [3 | ве [212 | 52 | ва [14 [53 [ 194 [ээ _ 
SoutemPine — | € | 82 [123 [197 | ње | 219 | 71 [108 [85 | 160 | 1810 
ЕО СЕ | 64 | 94 [гә [тз [oO] 56 | вт [92 [14 | aT 
SpwePnerir | ss | 91 [143 [389 [эз [ме 91 [197 | 72 [219 | за 
ракетне и [вю [13 [167 | 23 | 238 | тэ | па | и [ ил 
ракетне | 92 | $19 | Bi [лет | 203 | 4 | 79 | па | 4 [ий | 24 
Smwemen [8 [es murs ws sm | поло 53 | 15 
Ромеа | ss | 91 | M4 | тело | 24 [Newb] кї [1з | 167 | 98 | 24 
Бома Неа [er [124 | пало os | ze | та | поло nis Tes | 195- 
DoughsFictach | | #0 | 119 [116 [ъз [210 | 61 | 102 | пало | 193 [тёз 
Wer [9 [ &7 [15 | пао | 22 [Noen | $7 | R40 | 163 [1950 | 20 
Henrie — | и | [>з | ње [лт [эпт | 73 | 197 |155 | 164 [1 
Нек [ж [тат [п [36$ [T | 399 | 60 [ш [8 | 156 | rir 
а жк _| per [жю [їз | ва [зит ss [та [ 9» [re | ба | 
ouem Pine | SS ii | 141 | 186 [258 [Newb] BIT | 040 | 1786 | 200 [248 
СИ СИ Е i [er pir] ze | 15 | па [165 | 165 | 3567 
Бонат Рие [2 | таг [us [пп СВ | 156 | єз ИС Е | 16107 
sp a юе Е [лч ИСИ [тэ |4 | то || 
5mwemenr f ss | es [iss [тз [zs [292 | ва [322 | ва | 89 | 205 | 
mernes [ив Е eof ea ана | ет | та e та | те 
Secret 86 | ei em | 13 та | пет ОИ БИ ОБС ЕСО 82]. 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of 
the rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the 
rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7). 

b. Span exceeds 26 feet in length. 


| 


on 


i 
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TABLE 2308.7.2(2) A 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Roof live load = 20 psf, ceiling attached to rafters, L/A = 240) 
RAFTER 
не РММ LS | Aenea рал аана јадна | 2:6 | axe | акчан | 


(inches) DR] rafter ТҮГЕЛ 

тт) [т | 73 | 
БІТІГІ ИНИН ИЕ СИЕТИ СИНГЕН | 207 [Nast [Nab] 
DewhsFirLarh | f| | 10-0 | 159 | 20-10 [Noted | моь | 100 | 154 |198 | 259 | Noted | 
DowhsFirlanh | #2 | 910 | 156 | 205 | 258 [Nob 940 | ма | H2 | 223 | 259 | 
Douglas Fimtan | #з | $7 | 12-6 [1510 | 195 | 226 | 75 | 010 | 159 | 169 | 196 | 
ШЕТ _____ ss | 310 | 156 | 205 | Nowb | Хосђ | 910 | 156 | 205 | Noted | Noret | 
Нек | | 98 [152 [9i | 255 [Noeb| 98 [iii | ви | 232 | Nod, 
Нет ____|_ 9i | 92 | 45 | 199 | M3 [noeb | 92 | 12 [71i | 21-11 | 255 | 
неш” [яз [вт [126 [1510 | 193 | 226 | 75 | по | 139 | 169 | №5 | 
Southem Pine __|_55 | 103 | 161 | 2-2 |o | Noted] 103 | 161 | 212 [Nob | Noted 
SoutemPine — | f| | 910 | 156 | 205 | 260 | 250 | 940 | 156 | 19-10 | 252 | 269 | 
SouthemPine — | #2 | 95 | 149 | 196 | 285 | 260 | 99 | 196 | па | 203 | 280 
SouthernPine — | 5j | во | mo | амо | шо | 214 | єлї | 102 [1210 | 157 | ве | 
Spruce-PineFir | SS | эв | 152 |191 | 255 | ког | 98 | 12 | 9-1 | 255 | Noted | 
SprcePineFir | f| | 93 | мо | 196 [эло [Nob | 95 | ма | 182 | 23 | 259 | 
SpwePmeri | #2 | 93 | 149 | 196 |2410 чаев 95 | Hd [182 | 223 | 259 | 
SpwePneri | #3 | $7 | 126 [1510 | I$ | 226 | 73 [1610 | 159 | 169 | 195 | 
Douglas Раки | SS | 96 | MIL | 197 | 250 [Noted | 96 | шп | 197 | 269 | Noret] 
Реци чака | 91 | 91 | Med [il | 29 |Noeb| 9i | 153 [1610 | 207 | 28-0 | 
DewisFirlaeh | 92 | Wii [л | i2 | 223 | 25 | вв | 125 | 159 | 193 | 24 
DewhsFirbah | #3 | 75 [то | 159 | 169 | 9$ | 6з | эз | пи | 166 | 1610 | 
Нет — |в | ви | 141 | 186 | 2-4 |Noeb| вп | Hi | 186 | 298 | Noted | 
Нет |а | в» | 39 [Ii [зз [Nowb| $9 | еп | 165 | 200 | 233 | 
Нек | | &4 [зт | уз [эгїї | 255 | $4 | 23 | 156 | ви | 220 | 
err Г | 7$ | поо [зэ | is | 9$ | 65 | 95 [iii [146 | 1610 | 
SouthemPine — | SS | 94 | 17 | 93 | 27 |Noeb| 94 [47 | 193 267 [Nob | 
SewemPie | A | ви | Hi | 186 | 232 | 260 | вп | I7 | из | 21 | 8-0 | 
SoutemPine __ #з | еп | 102 [1210 | 157 | 1&6 | 60 | вю | из | 1856 | 160 | 
Spruce-Pinerir | Ss | #9 | ве | 181 | 251 мосы $9 | 39 | таг | 230 | Noted | 
spruce-Pineir | A | вт | 185 | 179 | 23 | 59 | 86 | 25 | 159 | 93 | 24 
SpweePieri | #2 | вт | 1-5 | из | 23 | 259 | 86 | 15 | 159 | 193 | 224 | 
SmwePmerr | 8 | 75 [1б | 159 | 16$ | I6 | 65 | 93 [ilii | 146 | 1616 | 


(continued) 
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TABLE 2308.7.2(2)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Roof live load = 20 psf, ceiling attached to rafters, L/A = 240) 


[ax [тв | 229 | 249 | 2:12 | axe | 28 | 258 | 210 | 2572 | 


Maximum rafter spans* 


RAFTER 
SPACING 
(inches) 


SPECIES AND GRADE 


| (ft ап) | (6 -in) | (ft - in) | (ft. -in) | (6 ап) | (ft-in) | f -in) | (ft In) | (ft. in) | (ft -ina | 

Deus [ ss | ви | 140 | 16 | 237 [Naeb| $3 | мо | 165 | 27 [Noe] 
Повне аа | A | 87 [13 [тә | 218 | 252 | ва | 122 | 194 [вэ | 215 | 
Douss Реала | #3 | 69 | 931 | 127 | ва | из [эло | вт | по | Bs | 155 | 
Hen 710 
m [ 65 [91 127 | sa | па [элё | 87 [1б | 53 [155 
ss | вә [125 [182 [2*1 [Nob] $9 | 55 [їз | 2i Noen 
g | er [es [197 | вв | 13 | 71 | 368 [15 | 169 | пето | 
з | ба | 54 [15 | H3 јело | 56 | si [ша | па [ 167 | 
Spree Pinet | 58 | 83 
| ва [128 | ет [з | 6 | 79 [пз [ 64 [її | за 
Spruce ле Ce | ен | от | а | из | 59 | $7 [936 | 83 | 55 
Douss tiach | A | 89 | 16 [130 195 | 256 | 75 |18019 | 169 | 195 | 
Пошта | #2 | m0 | no | пао | 12 | 200 [еп | 102 [1216 | 198 | 183 | 
Пешна |B | ot | о | па | ва | пет | зз | 78 | 99 пао 5 | 
Hen — [$$ [746 [3 | а [08 | 244 [736 таз [162 | по | aso 
Her [ят | 78 | eo | 16 [лал [ыг | 73 ЕГІН [155 | 164 | 199 | 
Нек | | та es [4з re 209 [ 610 | 109 | ee | 56 [лт 

м [Een [= [ет [®ю [пэ [зз | пет | зз | та | 99 | пао | ва 
Sohem Pine — | ss | &i | 129 1610 | 255 [Nue | i | 25 | 1616 | 2010 | 265 | 
Sonem Pine — [ a | 710 [123 | 162 | ет | 225 | 75 | па | 140 | 165 | ве | 
Souhem Pine — | #2 | 74 | no [1r ies [1 | 64 | 95 | Ti [из [1638] 
SeemPne | #з | 58 | sa [бв | 29 | в | її | 73 | өл | по | ва | 
Spruce Pnet | ss | 78 [120 [1510 | 202 [2&7 | та | 20 | 194 | 199 | 215 | 
SprucePineFir | a1 | 76 | па [em | 182 [210 | eir 102 | 1210 | ise | №3 | 
Бро | #2 | 76 | ns ЕГЕ ва | 2-0 [еп 102 [130 | 158 | ва | 
ракете | e | ot | € | па | ва | пат | зз | 79 | 99 | пио | ве | 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of 
the rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the 
rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7). 

b. Span exceeds 26 feet in length. 
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TABLE 2308.7.2(3) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 30 psf, ceiling not attached to rafters, L/A = 180) 


Cara [axe | are | ont [2548 [1х4 | 256 | аха | а: [ 214 | 


Maximum rafter spans* 


| (ft -in.) | (ft. -in) | ft -in) | (6-іп) | (ft in.) | (ft. ап) | (ft -in) | (6 -in) | (4.-іп) | (f -in.) | 

Бошан [ SS | 100 | 159 | 209 | хее» | кор | 100 | 159 | 201 | 246 Nh] 
Бош ана | 5i | 98 [э | 188 | 229 |Woeb| 99 | 132 | 168 | 24 2577 | 
Pogas Fidach | #2 | 95 | за | 175 | zi | 28 | вз | па [157 | ба | 2| 
баня [з | тї | лов | ва [лє ies | ва | 94 | из аз те” 
Речи" _— | ss | 95 [0| 197 | 259 |Woeb| 96 | изо | 197 | 21 [Noe] 
Чек — | эз | i4 [i82 | 22 | ә | ва | по | 163 [90 | 83 | 
Wer — ваю | or | та | 210 | 29 [вз | 22 | 154 | 199 | 215 | 

$ Ber e pu тз а [чег | пе perpe pus pres De 
Soutien Pe — [ ss | 916 | 156 | 205 [Noib |Woeb | 530 | 13 | 205 | 254 [Nee | 
Mum. p pera а | а xr pe Der ss Dew mr 
И NINE 
ракетне | 5 | 91 | ва ј irs | ara | 248 | $3 [124 [157 | ва | 221] 
SpeePneri | € | 91 [139 | irs [зз [2 | вз | 1x4 [157 | ва | 21 | 
Бре | 8 [тї [195 | ва | tot [вз | вз | 94 | по | №5 | 168 | 
Бошан | SS | 9 | таг | тело | 259 |Woeb| өл | 155 | 173 | за | 265 | 
Бове а | A | 89 [129 |162 | зә [2210 | 736 | rr | 45 | из | 24 | 
DowsFirlamh | 9 | $2 | пат | па | wes | ars | 73 | 108 | 5 | 166 | 192 | 
в [e | so [is [onl | 56 [єт [19 | 2s | ies 
Нек и [вз [1з | ва [эз [23 | тл | па [3er | па | ват ] 
enti а | *9 [тә [леп | 182 zi | 72 | 166 | 194 [163 [193] 
ШІЛ |ва | 99 [пз [at | ez | 56 | | па [12% | 165 | 
Souter Pine — | SS ЕЗІН | тег | 166 | 238 |Woeb [ви | мт Е ИЕ И 
Sonem Pine — | 5 | &7 | 39 | 166 | 193 | 20 | 70 [117 | 149 | па | 23 | 
5ойетРше |а | 76 | i2 | M2 | тело | пао | вз | 00 [128 [151 | U'5 | 
ВЕ сет аи ват 
|бракенећи | SS | $3 [83 | 17$ | ae [257 | вз [159 | 162 [зз [2210 
Е Е СЕ Е ЕВ ВЕСЕ | ЕС | Te | па 
Speer |в | 99 [з [ast [е | 56 | &1 | 13 | 126 [146 


(continued) 
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TABLE 2308.7.2(3)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 30 psf, ceiling not attached to rafters, L/A = 180) 


RAFTER 
Barter БЕГЕЙ [258 1 2x8 | 2x8 | fe | 2912 | zer | 2 [ ane | 2510 Гане 
(ches 


| (ft -in.) | (ft -In) | (ft.-in) | (ft -in) | (ft ап) | (ft ап) | (ft -in) | (8.-іп) | (ft In) | (f - in.) | 

ошл теак | ss | &7 | 16 | по | are | 52 | $7 | 16 | isto] j95 | 2 | 
реши Feta | à | таг | 14 | из iR [ur | та [vos | ва | пет | пе | 
е | та Pret ва о | па | er | зэ [mi | а | па] 
Боша Нејаки | | 57 | $3 [з [зэ | не | 59 | 74 | 94 | па | ва] 

Г ашин ин ин ли pepe peo | тата pee | 
Шек С та | per perpe єт | ва | ва [ты | и 

ы јаше | as [з [пә | из | во | та | за | па | ва | 
Sonem Pine — | 5 | $9 | пао СЕ [77 [зї | тї [197 | 53 | 52 | 195 | 
Sonem Pme — БЕЛЕ ЕЗГЕ | 02 [тзлт | a | пе | ot | 92 | ит | ва | 162 | 
SeemPne — | | тә | 99 | пао | мо [зз [єп | $9 | 197 | 05 | 
ровные | SS | Tii | 125 |165 | 202 [234 [тат | из [149 | 199 | т | 
брекет | 5 | 75 | пи | а | тело | 196 | 68 | 59 | 4 [191 | 176 | 
Эрезе | 5 | 75 | пол | 139 | тело [1956 [68 | 59 [124 | а | 176 | 
ракетне | 8 | $7 [вз | оз [зэ | MS | 59 | 74 | 94 [из | ва 

Го Раки | 5 | 71 | 95 | 32 | tot [вз | 54 | 94 [пә | M3 | 165 | 
Dovas titan | 5 | $8 | 99 | ea [191 | 176 [элт | ви | по [136 | 197] 
Пошла | 8 | 59 74 | 94 [из | за [+в | 97 | $4 [102 [139] 
Herr ____|_56 | 76 [ин [т [эл [21 | 76 | по [їзїї | 179 | во | 
Wer [и [ви | 102 [116 [зз |182 | 62 | эл | iré | №0 | 163 | 
ШІП | | 67 | от | за | о is | мо [вт | поло [133 [155 | 

а [Henri |o [59 | па [эз [из | ва [45 | 67 | ма [192 | пао 
Souhem Pie — | SS | 710 123 | 162 | 209 | 257 [зло | пао | 15 | таи | 212 | 
Sonem Pe | | 107 [153 | 59 [188 | вз | 96 | 129 | из [168 | 
SeemPme — | [єт | 92 [пл | ва |162 | ss | 82 | 104 [13 | 16 | 
Seem — ав [єп | $9 [шт | 16 | +2 | вз | то | $6 | па | 
Emwemenr КИ БЕ | пет pes | во [аг | 71 | о | па | тег | тв | 
Speer [эг [єз [ээ | а | ва pre sir [вз | пао | а [ 167 | 
ЕГІЗІ | £r | 68 | 99 | ea | isa | те | $31 | $$ | по | ве | 157 | 
ТЕ 8 | s0 | 74 | за | па аза 39 | ет | ва | вз | пао] 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, | pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of 
the rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the 
rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7). 

b. Span exceeds 26 feet in length. 
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TABLE 2308.7.2(4) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 50 psf, ceiling not attached to rafters, L/A = 180) 


Lax [ze [axe [2x9 [3&9 | axe | 2 | 218 [ i88 | | 


Maximum rafter spans* 

[OU ешле | 
рта [Ба риа | ш [шю к | во | та | ву | тш 
раме Рави [э ај тај па | те [э [к [ты [и [лэ | во] 
Dawgs Fish [эт [аз Е p mr] 7r [s | 82 | лег | e 
Рец ачама | 8 | зо | ве | по» | за | 153 | 55 | мо | too | па | па | 
Нет _____55 | so | 126 | 166 | 21 | 256 | $9 | 156 | 166 | 204 | 37 - 
Henri | f| | 740 | по [eo | vet | 200 | 75 | 1040 | 39 | 169 | 65 
Нег [ж | 7$ | па | M9 | та | и | 79 | 103 | 130 [1540 | 5 - 
„ [тт ря | мој ње | 109 | за | 153 | 55 | то | 169 | 122 | мт | 
Бөгет іе — | a | во | 123 | ње | №2 | 27 | 77 | па | м5 | 1610 | 200- 
SowemPie — | #з | то | 106 | за | пао 8 | 66 | 99 | па | из | из | 
SoutiemPine — | #з | $$ | во | поп | 23 | №56 | 50 | 73 | 94 | па [155_ 
зраке аен | 5| | 78 | па | M3 | уз | 32 | 71 | 105 | 82 | 161 [83 | 
Брако | 92 | 78 | па | M3 | I$ | 202 | 71 | 105 | за | 1651 | ва 
SpweePmerir | #3 | эло | зв [109 | за | ба | зз | 710 | 100 | па | ма 
ТІЛЕСЕ 5| | тї [ios | ва | Ii | ва | 67 | 98 | па | и | 173_ 
Dewhsilamh | #2 | 68 | 99 | па | ist | пе | 62 | 99 | па | Ii [ 162 
521741 e1 ss | 196 | 23 | 
Нет | ss | 73 [тз | во | № | за | 73 | из [145 | из [203 | 
Нет и | би | 102 | пало | тв | па | 65 | 95 | пи | ње |1610 
Нет е | вл | 97 [92 | пио | уз | єт | ви | из | вз | и] 
наме ___| о | 50 [74 | oa | пој B2 | 48 | бо | $$ | 106 | 13 
SoutemPine | ss | тв | по | 157 | ои | 257 | 76 | пао | 197 | 186 |2110 
SoutiemPine | #2 | єт | 92 | 1-7 | 89 | 62 [зз | 85 | 109 | 129 | 150 
SouhemPine | a | 48 | ст [вә | 107 | 126 | 44 | 65 | $i | мо | 177 | 
SpweePmefr | ss | тї | из | ње [шо [зм | 71 [109 | за | ти | ва | 
SpweePe ir | 4i | 68 | 93 | ба [ist | iré | 62 | 99 | па | и | 162- 
CDIIOENUBEINSIERCNS О 6 зо ЧРИ 
Бен | #з | 59 | 74 | 94 [пз | B2 | 4з | 610 | № [05 | 23 - 


(continued) 


RAFTER 
SPACING 
(inches) 


SPECIES AND GRADE 


23-68 2022 OREGON STRUCTURAL SPECIALTY CODE 


e^ 


моор 


TABLE 2308.7.2(4)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 50 psf, ceiling not attached to rafters, L/A = 180) 
DEAD LOAD = 10 psf DEAD LOAD = 20 psf 


расы rafter зрапз* 
| (ft - in) | (ft =in.) | (ft.-in) | (ft -in) | (f -in) | (ft. -in | 
рта [s | та риа [не ms а з | пол | тыр | ва 
ОС а СВ Е ЕЕ С | | СЕ ИЕ | ве | 
Doulas накь | #2 | &i | ви | пз | во [54r | $7 | $3 | 5 | по | из | 
Dove Firtarch | #з [т | 69 [в | 105 | па | 43 | вз | ки | 97 | по | 
Нет — ею | 109 | 1&2 | 17$ | 202 | 610 | 105 | 132 [161 | №3 | 
Нет [м | 64 | 93 | по | из | 167 [50 | 87 | 60 | 33 | 155 | 
Нет ____|_ | 69 | $9 | па | H3 [159 | $7 | & | 03 | 27 ЕГЕН 
o2 ее [ж eT | $9 | 56 | os | па [яз | вз [тп | 97 | па] 
^ [SouthemPine __| 55 | 7i | па | ње | 183 | 217 [тт | па | 142 [1611 | 20 | 
Бонат ре 66 | 98 | 123 | па | па | 60 | 99 | I4 | ва | 159 | 
Бәке іе — | #2 | 57 | &4 | от [12 | M3 | 52 | 79 | 99 | пл | ва) 
SouhemPine — | € | 43 | 64 | во | 98 | па | 49 [50 | 74 | вп | 197 | 
SpwePmerr | ss | 64 | 106 [135 | 165 | I1 | 68 | 940 | 12$ | 153 | из | 
SpwePmerr | a | ot [en | из | во [їзїї | $7 | $3 | 1$ | 99 | из 
SpwePmefr | €» | 61 | њи | из | вз [тзп | 57 | вз | 105 | 9 | ње | 
SpwePmeri | € | 47 | &9 | ње | 105 | zi | 43 | 62 | ки | 97 | 12 | 
Douglas Fircarch | 55 | 63 | 103 | 139 1840 | па | 66 | 96 | рој м | по | 
Douglas Firtarch | $i | 510 | s6 | 109 | 132 | 53 | ss | мо | 1&9 | 122 | мт | 
Douglas іча | #2 | 55 [тп | поп | па | M3 | 50 | 74 | 94 | из | 32 | 
Douglas іча | $$ | 4&i | бо | 77 | 94 | 193 | зо | 57 | Ti | $7 | 199 | 
Нет — | ss | &4 | ми | по [тзт | 1&9 | 64 | за | по | м | 168 | 
Herr [ж | $& | вз [1% | zio [eio зз | 78 | о | пао | 133 | 
неби e | $4 | по [п ЕСЕ | Md [п | 73 | 92 | па | во | 
ч тт | 8 | |6 [тл | 93 [109 | мо | 57 | 74 | € | по. 
SowhemPie — | SS | 67 | 104 | ise | ба [төз | 67 | 169 | пе | 152 | пао] 
SouthemPine — | т | S10 [вз | по | iio | 153 | $3 | во | 192 | пи | ма | 
Бөйеегік — | 9 | $9 | тз | 95 | из | B2 | 47 | еп | $9 | 105 | 123 | 
SowemPie — | #з | эло | $8 | Ti | $8 | 103 | 36 | $3 | 67 | 89 | 95 | 
Брас ае | SS | бз | ов | пој м | ия | 69 | мо | из | 57 | 155 | 
Spruce-PineFir | fi | 55 [тат | поп | па | мз | $9 | 74 | 94 | па | 132 | 
Spruce-PineFir | #з | $5 | тїї | поп | па | из | 50 | та | 94 | из | 122 | 
Әлеке | 8 | т | бо | 77 | 94 | по» | мо | $7 | тї | вт | 199 | 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of 
the rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the 
rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7). 

b. Span exceeds 26 feet in length. 
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TABLE 2308.7.2(5) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 30 psf, ceiling attached to rafters, L/A = 240) 


Daa [axe | axe | зло | 211: | axa | exe | хз | ant Гаи 


Maximum rafter spans* 


| (ft = im.) | (ft -in) | (ft -in.) | (ft. -in) | (ft m) | (ft in) | (ft.-in.) | (ft. in.) | (ft - in.) | (ft. «in | 

ешлан [ ss [эт | тї [10 | 261 [Nob] л | 44 [110 | 2&1 | ар | 
ошатам | 5 | #9 | ва | 182 | 22 [Nob] вэ |752 | 168 | 204 | 57 | 
ШТ ШЫТ ШИ | #2 | &7 | BO [тз | а | 268 | вз | 94 [157 [төл | 24 | 
Pogas titan | | | 03 | ва | еп | T$ [ вз | 94 | по | 15 | 164 | 
Нет и | $$ | ва [тз [222 [259 | вз [T | 63 [ 90 | 26 | 
eof | | во [17 | пет [10 [эз | во [ 22 | 154 | ве | 205 | 
a Fam [= [тл [юз | ва [єл [тъз [єз [эз [пә | а [168 
И ss | ir [ит | T6 | 28 [Nueb| єп | ier | £6 | 294 [Кок 
Southam Pme О | в? [15 [Tri | 223 [Nueb| вт | о | пет | | 
SewhemPne — | 5 | вз | аи | ЕГІН [эз | 10 т [п | ње | из | 295 | 
Бәйкен — | 55 | &7 | 99 [пз [зш | по | 3r [ вэ | Tr [зз | 1530 | 
Sene | 5 | $3 | Bar| rro | ze | 268 | вз [зз | 197 [өл | 24 | 
Эреше | 2 | 83 [Bu] то 214 [268 | $3 | 24 | 197 [өл | 24 | 
Эреше ЖЕН ЕЕЕ БЕЛІ [тоз | ва | wr] №8 [| вз | 94 | по | 165 | 165 | 
Грош Рай | во | 26 | 162 ШІ [210 | 730 | па | 1&5 | 78 | 395 | 

p | о [тп | па [383 [215 | 73 [108 [1з | 16$ | 2 
DoughsFirtach | 8 | вз | 99 [з | Bar] wa] з [вт | №3 | 26 | №5 | 
Бети ____| и | 78 | пао [15 [эз [эз | тт | пт [ёт | та | от] 
enti — — | 9 [75 ШІСІ ШІЗІН ва [2 | 72 [б | 54 [ 163 [1830 | 
Нег” и [вз | oo | ns | пат | ва | з | & | | 26 | и | 
Souten Pine — | 5S | &i | 129 [1610 | 21% [Naeb| вт | 29 | пето | 256 [2511 | 
Sonem Pme — | 5 | 740 [ 123 | 162 [ 93 | 210 | 730 [ 177 [тэ | Из | 395 | 
SoutenPne — | [76 [їз We [пеле | по | 68 | 99 [тув | 51 [ Из | 
SoutenPne — | B | 55 | e6 ЕТІН BO] па | 52 [тл | 97 [т | B5 | 
Scene | SS | 78 | 129 [1516 202 [3&7 74 | 329 [1530 | 195 [230 | 
Speer | 5 | 76 [гэ [зт | ws [эз | 75 | 08 [1з | 65 | 92 | 
Swefineir | 9 | 76 | 19 [зл | ње | 213 | 75 | ов | 85 | 65 | 92 | 
Боне | 5 | вз | 99 | T$ [mar [тез | 56 [вт [тоз | 6 [№5 | 


(continued) 
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TABLE 2308.7.2(5)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 30 psf, ceiling attached to rafters, L/A = 240) 


axa [axe | axe | ant | 212 | ane [xe | ane | x | 218 | 
Бажа шы T L б слу 


Maximum rafter spans* 


RAFTER 
SPACING 
(inches) 


SPECIES AND GRADE 


| (ft -in.) | (8.-іп) | (8.-іп) | (ft = im.) | (ft. ап) | (ft.-in) | (f -in) | (ftn) | (ft. ~in) | (fe ind) | 

Dowes Friaren | ss | 79 | 23 | Wi | 207 | 250 | тэ |133 [1530 | 5 | 26 | 
БІТІП Fiian БЕЛЕ [ 76 | пак | 49 | eo [3i 71 | 105 | ва | тег | 388 | 
DoughsFirtach | 92 | 74 | пет |139 |160 i95 | 68 | 99 | 24 [зл тев 
Гөшіеіііші | 5 | $7 | вз [105 | по [зэ | 59 | 74 | 94 [из | ва 
Шет | s [та [7 | ва [эз [эт [тї [пт | ва | а [251 
entire [+ | 4 [ттт | за [єлї | 162 | 116 | 158 | | 
Пет о ЕЗГЕ [оэ [зл [вт [эз | вт | эл | ee | но | па 
а 
Sohem Pme БЕЛЕ [ 74 | пет [зт | иу ЕТІН БЕЛІ СД [135 | ва | за | 
SwemPne — | 2 [ 610 | 2 [тзлт | а | кг | вл | 92 [7 | 59 [ 362 | 
Бан | 55 | 53 | 75 | 95 [Tri | 1&0 | 4$ | еп | $5 | 167 | 95 | 
Senes | SS | 72 [тїї С ОСАО [ 72 [п [пэ [вш [3941 | 
рпеш | 5 | 79 | от | 189 | пето [тө | 6% | ээ | P4 | 53 | из | 
Speer | 9 | 79 | от Bo | пето | 185 | 68 | 5 | 24 | | 75 | 
брше?келі О | $7 | вз [1з | 25 | 15 | 59 | 74 | 94 | 155 | 32 | 
DowhsFirlash | SS [ 73 | па [зш | еп [226 | тз | па | ње [тїз | 9i | 
DoughsFirtarh | 5 | 70 | ws | ва [тт | we] 64 | 94 | по [тёз | 165 | 
Dovas Fiian | #2 | 68 | 99 | за | ет [тв | элт | вз | па | 85 | 187 | 
Боша наа | 59 [ 50 | 74 | 94 | па | ва | + | 67 | $4 | 2 | пао 
еве ЕЗГЕ [109 | 142 | во [аки [ло | 10$ || та | 195 | 
ШІЛ и [ 6$ [1 | пао 53 | 12 | вз | эл | па | 169 | 163 | 
ШІЛ — — | € [вз [97 [22 [1410 | 773 [ 536 | &7 [1943 | 3 | 155 | 

„ fore — [78 [5 [тї [эз [тз | ве [зв | 67 | 54 ЕСЕН 
Souen Pme | SS [ 71 [ r2 | iee [ 38 [2310 БЕЛЕ | пз | 8 [тат [ 203 | 
обет ие БЕЛЕ ЕЛГЕ | 167 | 85 | 155 [т | 64 | эв | 29 [141 | 63 | 
SoutemPine а [вл | 92 [л [зэ | 162 | ss | $2 | 04 | 3 | ње | 
SoutemPne | o | 4$ | п [вэ [ёт [128 | 52 | 62 [тю [| эв | па 
SpucePnefir | SS | 68 | 95 | пао | 17$ | ап | бв | 305 | 32 | ter] ee 
ракетне | 5 | 66 | 99 | ea | їл [тё | 51r | $$ | пе [13% [197- 
Speer | | 66 | 99 [зї [її [тв | зт | ве | по | 85 | 157 | 
ЕТТІ | 5 [ зш | 74 | 94 | пз | ва | + | 67 | вз | 092 | пао 


Check sources for availability of lumber in lengths greater than 20 feet. 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of 
the rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the 
rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7). 

b. Span exceeds 26 feet in length. 
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TABLE 2308.7.2(6) 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 50 psf, ceiling attached to rafters, L/A = 240) 


RAFTER 
RAFTER БИКЕ | 258 [288 | 258 [2x10 | 231 | aea | 2x6 | 2x8 | 2ж | axe | 


(inches) aa rafter СЫН 
Гео оу] 
бышына ра | ты тыт а [ия | а | ти рп рз ры 
Беата з [rer] 3 [er [э БИ ТЕ СВЕ 
О [э | тај ЕЕ [туз [т [т [тоз [зл И 
Боша Рака | #3 | ло | $5 [109 | за | 153 | 55 | 710 | 100 | па | ит 
Нет ____|_55 | 73 | па | њо | ва | 54 | 73 | по | бо | 92 | 24 | 
Heec [n | zr | па ues [лєт | ao И ИС | 15 | 169 | 555 | 
Ben 1 om | eec paro зиз tz wer 697 105 | ea [wsaed ws | 
„ Пе [e | мој ње | по | за | ва | $3 | мо | 109 | па | ит. 
сакате Е-Е | 75 пало [157 | ват | 43 | 76 | пло [157 | пп | 283 
ита |с [лз ушш | ме | шә | па | па | поен за | 
SouhemPine | #2 | en | os | та | пао ws | 66 [ 55 | ва | из | па 
ЗошетРте _ | 55 | $3 | в | поп | 3 | M | 50 | 75 | 94 | па | 95. 
И s Е СЕ E 
SprcePinerir [ит [би [лп [їз | из | 392 | еп | 105 | 32 | 16 | H4 | 
SpucePie | е [п | M3 | из | 302 | еп | 105 | за [єл | № | 
SpwePmefir зао | $6 | по» | 82 | ба | $5 | 76 | 00 | па | им. 
Dowes Рака | SS | 79 | пао [ies | 1$ | 28 | 79 | по [45 | ITI [2010 
Боца мака | $1 | $9 | 10$ | DX | ier | H& | єт | 98 | 22 | њи | из. 
DowhsFirbaeh | 5i | 67 | 99 | 14 | Il | пе | 62 | 99 | из | Bar| 162 | 
Реша аан | #з | s0 | 74 | 94 | из | B2 | +8 | ei | вз | 106 | 23 | 
ал" — | | $3 | 192 | поло | ise | i2 | 65 | 95 | пи | ње | 1610 
Behr [ж | вз | 97 | 122 ао из | 61 | ви | из | B9 | по 
Нет во [та | 94 | па | ва | 48 | $16 | ње | 105 | 13 
Sohem Pie — | SS | 610 | 109 [142 | №1 | 220 | 610 | 109 | M2 | №1 | 210] 
SowemPie | A | 67 | 104 | D- | ве [тїз | 67 | 946 | 15 | м7 | U3- 
SowemPe | #2 | бт | 92 | ит | во | 62 | зз | з | по | №9 | 150 | 
Брака ае | ss | $3 | 102 | 84 | по | 209 | 6$ | 192 | а | 168 | 04 
Брка [at | 64 | 93 | па | Ii [116 | 62 | 93 | из | и | 162 | 
Брю | 2 | 64 | 99 | а | ist | по | 62 | 99 | из | и | 162 | 
SpwePmerr | #з | $0 | 74 | 94 | из | sa | ав | 610 | вз | 10% | 23 | 


(continued) 
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TABLE 2308.7.2(6)—continued 
RAFTER SPANS FOR COMMON LUMBER SPECIES 
(Ground snow load = 50 psf, ceiling attached to rafters, L/A = 240) 


RAFTER 
SPACING|  SPECIESANDGRADE _ | 274 | 2*6 | 2*8 | 2510 | 2x12 | 2x4 | 2x6 | 2х8 | 2x10 | 2x12 | 


(inches) Maximum rafter spans* 
| (ft. -in) | (ft. -in) | (ft -In) | (ft. -In) | (8.-Іп) | (ft. -in) | (ft. -in) | (ft. -in) | (ft. -in) | (ft. -in) | 
DowhsTieLah | 55 | 67 | 104 | 87 | 14 | 206 | 67 [104 | 135 | 165 | 190 | 
DouglasFirtarch | И | 64 | 96 | 129 | її | mi | 60 | $30 | Из | 1-7 | 153 - 
DoughsFirlarh | 52 | 61 | ii | па | 139 | ви | $7 | 83 | 105 | 129 | 145 - 
Боца гака | 53 | 47 | 69 | 86 | 10$ [121 | 43 | 63 | тї | 97 | па 
Mem | 55 | 62 | 99 | Бао] 165 | поп | 62 | 99 | 1210 | 161 | 188 | 
Hem-Fi я | 6i | 33 | по | M4 | 167 | 510 | &7 | 1010 | 133 | 1555 | 
Нели е | $3 | 89 | iki | оу | во | $7 | &i | 103 | 1227 | 197 - 
өз тт. [a| 47 | $3 | $$ [105 | ixi | 43 | 63 [тїї | 97 | пе | 
[SouthemPine — | 55 | 65 | 102 | 134 | 170 | 209 | 65 | 102 | 84 | вп | 209 - 
SowhemPin | A | 62 | ов | 123 | M4 | Ui | 60 | 99 | па | 54 | 159 | 
SowhemPie — | 52 | 57 | 84 | 107 | Бе | M3 | 32 | 79 | 99 | 1-7 | 33 - 
SowhemPin | 53 | 43 | 64 | 89 | ов | ms | 40 | 540 | 74 | вп | 197 | 
Әрлке? шегі | 55 | 61 | 95 | 127 | 160 | 19i | &i | 96 | 125 | 153 | 178 | 
SpcePieFir | $1 | $41 | ви | Из | 139 | ви | 57 | 83 | 105 | 123 | 143 | 
[Spruce-Pine-Fir | 52 | $41 | ви | Из | 139 | ви | 57 | 83 | 105 | 123 | 143 | 
SpucePieFir | $3 | 47 | 69 | 86 | 105 [111 | 43 | 63 | ти | 97 | па] 
DowlasFirlamh | 55 | 61 | 97 | 127 | 110 | 184 | &i | 96 | 129 | 148 | по | 
DowlasFirLaeh | 51 | $0 | 56 | 109 | 12 | 153 | 55 | 730 | 109 | 22 | ма | 
DowlasFirLamh | 52 | $3 | Tii | 01 | па | из | $0 | 74 | 94 | из | во | 
DowlasFirLaeh | 53 | 4i | 69 | 77 | 94 | 109 | 310 | $7 | 71 | 87 | 100 | 
Нели | SS | 53 | 91 [Iii | 132 [180 | 59 | 94 | иэ | 13 | ап] 
Нет | a | $8 | 83 | 106 | пао БІЗГЕ | 53 | 78 | 99 | по] 55 
Нет [a | $4 | 710 | еп | па | Md | #п | 73 | 92 | из | во | 
м Bme ЕЕЕ ЕСТЕН во | 77 | 94 | 109 | 310 | 57 | 74 | 87 | 199 | 
SowhemPie — [| 55 | $9 | 93 | 125 | 1910 | 193 | 60 | 95 | 15 | 152 | 17-10, 
Southern Pine — | A | $3 | 83 | no | 110 | 153 | $3 | во | 102 | I-II | 1 | 
Souhem Pine | #2 | $9 | 75 | 95 | па | 132 | 47 | еп | 89 | 105 | 123 | 
SowhemPie | 53 | 30 | $8 | 71 | 88 | 103 | 36 | $3 | 67 | 89 | 96 | 
SpucePieFir | SS | $8 | 810 | п | 148 БІЛЕ | $8 | 810 [112 | 137 | 153 - 
резнет" | | $3 | тїт | т | 124 | M3 | $9 | 74 | 94 | i$ | во | 
рсете | #2 | $3 | Tu [тт | па | M3 | 30 | 74 | 94 | пз | во | 
Spruce-Pine-Fir__| #3 | л | 60 | 77 | 94 | 109 | мо | $7 | 7i | 87 | 109 | 
Check sources for availability of lumber in lengths greater than 20 feet. 
For SI: 1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa. 
a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of 


the rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or rafter ties are located higher in the attic space, the 
rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7). 


TABLE 2308.7.2(7) 
RAFTER SPAN ADJUSTMENT FACTOR 


RAFTER SPAN ADJUSTMENT FACTOR 


Qr; 
am 


а. Н. = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls; 
H, = Height of roof ridge measured vertically above the top of the rafter support walls. 
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TABLE 2308.7.3.1 
RAFTER TIE CONNECTIONS! 
GROUND SNOW LOAD (pounds per square foot) 


TIE 
SPACING 
maT: ГҮҮ Үл: О 70 ть, | 174 | 4| X 1 2 


Required number of 16d common (3'/," x 0.162") nails per connection* ^ * 4 e th 


EN T. 
LINER 3. I3 Ib Ор БОП 1 T CE ТІН | 


Sie FE EN 
Стру IO Lo re jars. wI рр 5 [охайно 16 | 


Ра eT 8 
от еси) 
даа сазы Е ар р. У С: ДЕ 13 | 
УЗ |. OE EE AC ох ЕСЕ А 6 АИ 6 
сі” кане ТО ыл p 7 ра 21 
о СТЯ ЈА a ј pMs pum. | npe 3 7 
ПИ Гол nes ТАРИ Bac тил p» 3 cp ҚЫР 
BOD, SE RE ШЕ улт жоу На SERIGINEGI I LAC 
Ем диже ми ле ре з "| тысе 
Eu op Ге кушп 
clo X PERLE тр | ОВ ч 
Е Аы ИСЕ ж ууу ID ЖЕНЕ 


- 
- 
- 
-- 
4 


EX 5] 3 
РАИ. Е Кызы 3 Е 


EE qu queer. [otn Те, | 
БЕЗІ” ое ра 
р 
рыл ава ја за ГЕН ЖИС 
5 
И ОТА У аса ы RS 58:71 
Түйеге чї Эта c TU DUM RE ПЕН ан қ-ғы КЕН БЕК E 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, | pound рег square foot = 47.8 N/m’. 

а. 10d common (3” x 0.148") nails shall be permitted to be substituted for 16d common (3'/," х 0.162") nails where the required number of nails is taken as 
1.2 times the required number of 16d common nails, rounded up to the next full пай. 

b. Rafter tie heel joint connections are not required where the ridge is supported by a load-bearing wall, header or ridge beam. 

с. Where intermediate support of the rafter is provided by vertical struts or purlins to a load-bearing wall, the tabulated heel joint connection requirements are 
permitted to be reduced proportionally to the reduction in span. 

d, Equivalent nailing patterns are required for ceiling joist to ceiling joist lap splices. 

e. Connected members shall be of sufficient size to prevent splitting due to nailing, 

f. For snow loads less than 30 pounds per square foot, the required number of nails is permitted to be reduced by multiplying by the ratio of actual snow load 
plus 10 divided by 40, but not less than the number required for no snow load. 

g. Applies to roof live load of 20 psf or less. 

h. Tabulated heel joint connection requirements assume that ceiling joists or rafter ties are located at the bottom of the attic space. Where ceiling joists or rafter 
ties are located higher in the attic, heel joint connection requirements shall be increased by the adjustment factors in Table 2308.7.3.1(1). 

i, Tabulated requirements are based on 10 psf roof dead load in combination with the specified roof snow load and roof live load. 
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TABLE 2308.7.3.1(1) 
HEEL JOINT CONNECTION ADJUSTMENT FACTORS 


HEEL JOINT CONNECTION ADJUSTMENT FACTOR 


1/10 or less E. Р EN СТЕ. ЖИЧ 


а. H,. Height of ceiling joists or rafter ties measured vertically from the top of the rafter support walls to the bottom of the ceiling joists or rafter ties; 
H, = Height of roof ridge measured vertically from the top of the rafter support walls to the bottom of the roof ridge. 
b. Where H,/H, exceeds 1/3, connections shall be designed in accordance with accepted engineering practice. 


TABLE 2308.7.12 
ALLOWABLE SPANS FOR 2-INCH TONGUE-AND-GROOVE DECKING 


SPAN* LIVE LOAD BENDING STRESS (f) MODULUS OF ELASTICITY 
(feet) (pounds per square foot) DEFLECTION LIMIT (pounds per square inch) | (E) (pounds per square inch) 


Roofs 
» 1/240 170.000 
1/360 256,000 
1/240 256.000 
4 30 210 
1/360 384.000 
1/240 340,000 
40 270 
1/360 512,000 
1/240 242,000 
20 200 
1/360 305.000 
1/240 363,000 
4.5 30 270 
1/360 405,000 
1/240 484,000 
40 350 
1/360 725.000 
1/240 332,000 
20 250 
1/360 500.000 
РР Е 1/240 К 495,000 
у 1/360 742,000 
1/240 660,000 
40 420 
1/360 1,000,000 
1/240 442.000 
20 300 
1/360 660,000 
"a h 1/240 Же 662,000 
Í 1/360 998,000 
1/240 884,000 
1/360 1,330,000 


575,000 
862,000 


(continued) 
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TABLE 2308.7.12—continued 
ALLOWABLE SPANS FOR 2-INCH TONGUE-AND-GROOVE DECKING 


SPAN' LIVE LOAD BENDING STRESS (f) MODULUS OF ELASTICITY 
(feet) (pounds per square foot) DEFLECTION LIMIT (pounds per square inch) | (E) (pounds per square inch) 


Roofs 
Cni lg Wes ег THES Ж 
1/360 2,725,000 


4 1,000,000 
4.5 40 1/360 1,300,000 
5.0 1,600,000 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kN/m’, 1 pound per square inch = 0.00689 N/mm’. 
a. Spans are based on simple beam action with 10 pounds per square foot dead load and provisions for a 300-pound concentrated load on a 12-inch width of 
decking. Random layup is permitted in accordance with the provisions of Section 2308.7.12. Lumber thickness is 1'/, inches nominal. 
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CHAPTER 24 
GLASS AND GLAZING 


SECTION 2401 
GENERAL 


2401.1 Scope. The provisions of this chapter shall govern the 
materials, design, construction and quality of glass, light- 
transmitting ceramic and light-transmitting plastic panels for 
exterior and interior use in both vertical and sloped applica- 
tions in buildings and structures. Light-transmitting plastic 
glazing shall also meet the applicable requirements of Chap- 
ter 26. 


SECTION 2402 
GLAZING REPLACEMENT 


2402.1 General. The installation of replacement glass shall 
be as required for new installations. 


SECTION 2403 
GENERAL REQUIREMENTS FOR GLASS 


2403.1 Identification. Each pane shall bear the manufac- 
turer’s mark designating the type and thickness of the glass or 
glazing material. The identification shall not be omitted 
unless approved and an affidavit is furnished by the glazing 
contractor certifying that each light is glazed in accordance 
with approved construction documents that comply with the 
provisions of this chapter. Safety glazing shall be identified in 
accordance with Section 2406.3. 


Each pane of tempered glass, except tempered spandrel 
glass, shall be permanently identified by the manufacturer. 
The identification mark shall be acid etched, sand blasted, 
ceramic fired, laser etched, embossed or of a type that, once 
applied, cannot be removed without being destroyed. 


Tempered spandrel glass shall be provided with a remov- 
able paper marking by the manufacturer. 


2403.2 Glass supports. Where one or more sides of any pane 
of glass are not firmly supported, or are subjected to unusual 
load conditions, detailed construction documents, detailed 
shop drawings and analysis or test data ensuring safe perfor- 
mance for the specific installation shall be prepared by a 
registered design professional. 


2403.3 Glass framing. To be considered firmly supported, 
the framing members for each individual pane of glass shall 
be designed so that the deflection of the edge of the glass 
perpendicular to the glass pane does not exceed '/,,, of the 
glass edge length where the glass edge length is not more 
than 13 feet 6 inches (4115 mm), or !/,,, of the glass edge 
length + У, inch (6.4 mm) where the glass edge length is 
greater than 13 feet 6 inches (4115 mm), when subjected to 
the larger of the positive or negative load where loads are 
combined as specified in Section 1605. 
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2403.4 Interior glazed areas. Where interior glazing is 
installed adjacent to a walking surface, the differential deflec- 
tion of two adjacent unsupported edges shall be not greater 
than the thickness of the panels when a force of 50 pounds 
per linear foot (plf) (730 N/m) is applied horizontally to one 
panel at any point up to 42 inches (1067 mm) above the walk- 
ing surface. 


2403.5 Louvered windows or jalousies. Float, wired and 
patterned glass in louvered windows and jalousies shall be 
not thinner than nominal */,, inch (4.8 mm) and not longer 
than 48 inches (1219 mm). Exposed glass edges shall be 
smooth. 


Wired glass with wire exposed on longitudinal edges shall 
not be used in louvered windows or jalousies. 


Where other glass types are used, the design shall be sub- 
mitted to the building official for approval. 


SECTION 2404 
WIND, SNOW, SEISMIC AND 
DEAD LOADS ON GLASS 


2404.1 Vertical glass. Glass sloped 15 degrees (0.26 rad) or 
less from vertical in windows, curtain and window walls, 
doors and other exterior applications shall be designed to 
resist the wind /oads due to basic design wind speed, V, in 
Section 1609 for components and cladding. Glass in glazed 
curtain walls, glazed storefronts and glazed partitions shall 
meet the seismic requirements of ASCE 7, Section 13.5.9. 
The load resistance of glass under uniform /oad shall be 
determined in accordance with ASTM E1300. 


The design of vertical glazing shall be based on Equation 
24-1. 


0.6F,, $ F,, 
where: 


(Equation 24-1) 


Е „ = Wind load on the glass due to basic design wind speed, 
V, computed in accordance with Section 1609. 


F,, ^ Short duration /oad on the glass as determined in 
accordance with ASTM E1300. 


2404.2 Sloped glass. Glass sloped more than 15 degrees 
(0.26 rad) from vertical in skylights, sunrooms, sloped roofs 
and other exterior applications shall be designed to resist the 
most critical combinations of loads determined by Equations 
24-2, 24-3 and 24-4. 


Е, - 0.6W, - D (Equation 24-2) 


Е, = 0.6W, + 2 +0.55 (Equation 24-3) 


F,=03W,+D+S (Equation 24-4) 


24-1 
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where: 
D = Glass dead load psf (kN/m’). 


For glass sloped 30 degrees (0.52 rad) or less from 
horizontal, 


= 131, (For SI: 0.0245 t). 


For glass sloped more than 30 degrees (0.52 rad) from 
horizontal, 
= 13 t, cos 0 (For SI: 0.0245 t, cos Ө). 
Е, = Total load, psf (kN/m’) on glass. 


S = Snow load, psf (KN/m?) as determined in Section 1608. 


„ = Total glass thickness, inches (mm) of glass panes and 
plies. 


W, = Inward wind force, psf (kN/m^) due to basic design 
wind speed, V, as calculated in Section 1609. 


W, = Outward wind force, psf (kN/m’) due to basic design 
wind speed, И, as calculated in Section 1609. 


9 = Angle of slope from horizontal. 


Exception: The performance grade rating of unit skylights 
and tubular daylighting devices shall be determined in 
accordance with Section 2405.5. 


The design of sloped glazing shall be based on Equation 
24-5. 


Е, ЗЕ, 


where: 


(Equation 24-5) 


Е, = Total /oad on the glass as determined by Equations 24-2, 
24-3 and 24-4. 


Кы = Short duration /oad resistance of the glass as 
determined in accordance with ASTM E1300 for 
Equations 24-2 and 24-3; or the long duration /oad 
resistance of the glass as determined in accordance 
with ASTM E1300 for Equation 24-4. 


2404.3 Wired, patterned and sandblasted glass. 


2404.3.1 Vertical wired glass. Wired glass sloped 15 
degrees (0.26 rad) or less from vertical in windows, 
curtain and window walls, doors and other exterior appli- 
cations shall be designed to resist the wind /oads in 
Section 1609 for components and cladding according to 
the following equation: 


0.6F,, < 0.5 Fy 


where: 


(Equation 24-6) 


Е „= Wind load on the glass due to basic design wind 
speed, V, computed in accordance with Section 
1609. 


F = Nonfactored load from ASTM E1300 using a 
thickness designation for monolithic glass that is not 
greater than the thickness of wired glass. 


2404.3.2 Sloped wired glass. Wired glass sloped more 
than 15 degrees (0.26 rad) from vertical in skylights, sun- 
spaces, sloped roofs and other exterior applications shall 


24-2 


be designed to resist the most critical of the combinations 
of loads from Section 2404.2. 


For Equations 24-2 and 24-3: 


B ОЗЕ, (Equation 24-7) 
For Equation 24-4: 

КОЗЕ (Equation 24-8) 
where: 


Е, = Total load on the glass as determined by Equations 
24-2, 24-3 and 24-4. 

F, = Nonfactored load in accordance with ASTM 
E1300. 


2404.3.3 Vertical patterned glass. Patterned glass sloped 
15 degrees (0.26 rad) or less from vertical in windows, 
curtain and window walls, doors and other exterior appli- 
cations shall be designed to resist the wind /oads in 
Section 1609 for components and cladding according to 
Equation 24-9, 


Fyy < 1.0 Fee 


where: 


(Equation 24-9) 


Е „= Wind load on the glass due to basic design wind 
speed, V, computed in accordance with Section 
1609. 


Е,, = Nonfactored /oad in accordance with ASTM E1300. 
The value for patterned glass shall be based on the 
thinnest part of the glass. Interpolation between 
nonfactored /oad charts in ASTM E1300 shall be 
permitted. 


2404.3.4 Sloped patterned glass. Patterned glass sloped 
more than 15 degrees (0.26 rad) from vertical in skylights, 
sunspaces, sloped roofs and other exterior applications 
shall be designed to resist the most critical of the combina- 
tions of loads from Section 2404.2. 


For Equations 24-2 and 24-3: 


PLUR. (Equation 24-10) 
For Equation 24-4: 

Е,<06Е, (Equation 24-11) 
where: 


Е, = Total /oad on the glass as determined by Equations 
24-2, 24-3 and 24-4. 

Е„‚ = Nonfactored load in accordance with ASTM E1300. 
The value for patterned glass shall be based on the 
thinnest part of the glass. Interpolation between the 
nonfactored /oad charts in ASTM E1300 shall be 
permitted. 


2404.3.5 Vertical sandblasted glass. Sandblasted glass 
sloped 15 degrees (0.26 rad) or less from vertical in 
windows, curtain and window walls, doors, and other 
exterior applications shall be designed to resist the wind 
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loads in Section 1609 for components and cladding 
according to Equation 24-12. 


0.6F,, <0.5 Fy 


where: 


(Equation 24-12) 


Е, = Wind /oad on the glass due to basic design wind 
speed, V, computed in accordance with Section 
1609. 


Е,, = Nonfactored load in accordance with ASTM E1300. 
The value for sandblasted glass is for moderate 
levels of sandblasting. 


2404.4 Other designs. For designs outside the scope of this 
section, an analysis or test data for the specific installation 
shall be prepared by a registered design professional. 


SECTION 2405 
SLOPED GLAZING AND SKYLIGHTS 


2405.1 Scope. This section applies to the installation of glass 
and other transparent, translucent or opaque glazing material 
installed at a slope of more than 15 degrees (0.26 rad) from 
the vertical plane, including glazing materials in skylights, 
roofs and sloped walls. 


2405.2 Allowable glazing materials апа limitations. 
Sloped glazing shall be any of the following materials, 
subject to the listed limitations. 


1. For monolithic glazing systems, the glazing material of 
the single light or layer shall be laminated glass with a 
minimum 30-mil (0.76 mm) polyvinyl butyral (or 
equivalent) interlayer, wired glass, light-transmitting 
plastic materials meeting the requirements of Section 
2607, heat-strengthened glass or fully tempered glass. 


2. For multiple-layer glazing systems, each light or layer 
shall consist of any of the glazing materials specified in 
Item 1. 


Annealed glass is permitted to be used as specified in 
Exceptions 2 and 3 of Section 2405.3. 


Laminated glass and plastic materials described in Items 1 
and 2 shall not require the screening or height restrictions 
provided in Section 2405.3. 


For additional requirements for plastic skylights, see Sec- 
tion 2610. Glass-block construction shall conform to the 
requirements of Section 2110.1. 


2405.3 Screening. Where used in monolithic glazing 
systems, annealed, heat-strengthened, fully tempered and 
wired glass shall have broken glass retention screens installed 
below the glazing material. The screens and their fastenings 
shall be: capable of supporting twice the weight of the glaz- 
ing; firmly and substantially fastened to the framing 
members; and installed within 4 inches (102 mm) of the 
glass. The screens shall be constructed of a noncombustible 
material not thinner than No. 12 B&S gage (0.0808 inch) 
with mesh not larger than | inch by 1 inch (25 mm by 25 
mm). In a corrosive atmosphere, structurally equivalent 
noncorrosive screen materials shall be used. Annealed, heat- 
strengthened, fully tempered and wired glass, where used in 


2022 OREGON STRUCTURAL SPECIALTY CODE 


GLASS AND GLAZING 


multiple-layer glazing systems as the bottom glass layer over 
the walking surface, shall be equipped with screening that 
conforms to the requirements for monolithic glazing systems. 


Exception: In monolithic and multiple-layer sloped glaz- 
ing systems, the following applies: 


1. Fully tempered glass installed without protective 
screens where glazed between intervening floors at a 
slope of 30 degrees (0.52 rad) or less from the verti- 
cal plane shall have the highest point of the glass 10 
feet (3048 mm) or less above the walking surface. 


2. Screens are not required below any glazing material, 
including annealed glass, where the walking surface 
below the glazing material is permanently protected 
from the risk of falling glass or the area below the 
glazing material is not a walking surface. 


3. Any glazing material, including annealed glass, is 
permitted to be installed without screens in the 
sloped glazing systems of commercial or detached 
noncombustible greenhouses used exclusively for 
growing plants and not open to the public, provided 
that the height of the greenhouse at the ridge does 
not exceed 30 feet (9144 mm) above grade. 


4. Screens shall not be required in individual dwelling 
units in Groups R-2, R-3 and R-4 where fully tem- 
pered glass is used as single glazing or as both panes 
in an insulating glass unit, and the following condi- 
tions are met: 


4.1. Each pane of the glass is 16 square feet (1.5 
т?) or less in area. 


4.2. The highest point of the glass is 12 feet 
(3658 mm) or less above any walking sur- 
face or other accessible area. 


4.3. The glass thickness is */,, inch (4.8 mm) or 
less. 


5. Screens shall not be required for laminated glass 
with a 15-mil (0.38 mm) polyvinyl butyral (or 
equivalent) interlayer used in individual dwelling 
units in Groups R-2, R-3 and R-4 within the follow- 
ing limits: 

5.1. Each pane of glass is 16 square feet (1.5 m?) 
or less in area. 


5.2. The highest point of the glass is 12 feet 
(3658 mm) or less above a walking surface 
or other accessible area. 


2405.4 Framing. In Types 1 and II construction, sloped glaz- 
ing and skylight frames shall be constructed of 
noncombustible materials. In structures where acid fumes 
deleterious to metal are incidental to the use of the buildings, 
approved pressure-treated wood or other approved noncorro- 
sive materials are permitted to be used for sash and frames. 
Framing supporting sloped glazing and skylights shall be 
designed to resist the tributary roof /oads in Chapter 16. 
Skylights set at an angle of less than 45 degrees (0.79 rad) 
from the horizontal plane shall be mounted not less than 4 
inches (102 mm) above the plane of the roof on a curb 
constructed as required for the frame. Skylights shall not be 
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installed in the plane of the roof where the roof pitch is less 
than 45 degrees (0.79 rad) from the horizontal. 


Exception: Installation of a skylight without a curb shall 
be permitted on roofs with a minimum slope of 14 degrees 
(three units vertical in 12 units horizontal) in Group R-3 
occupancies. Unit skylights installed in a roof with a pitch 
flatter than 14 degrees (0.25 rad) shall be mounted not less 
than 4 inches (102 mm) above the plane of the roof on a 
curb constructed as required for the frame unless other- 
wise specified in the manufacturer's installation 
instructions. 


2405.5 Unit skylights and tubular daylighting devices. 
Unit skylights and tubular daylighting devices shall be tested 
and labeled as complying with AAMA/WDMA/CSA 
101/L.S./A440. The /abel shall state the name of the manufac- 
turer, the approved labeling agency, the product designation 
and the performance grade rating as specified in 
AAMA/WDMA/CSA 1011.8.2/4440. Where the product 
manufacturer has chosen to have the performance grade of 
the skylight rated separately for positive and negative design 
pressure, then the /abe/ shall state both performance grade 
ratings as specified in AAMA/WDMA/CSA 101/LS.2/A440 
and the skylight shall comply with Section 2405.5.2. Where 
the skylight is not rated separately for positive and negative 
pressure, then the performance grade rating shown on the 
label shall be the performance grade rating determined in 
accordance with AAMA/WDMA/CSA 101/1.5.2/А440 for 
both positive and negative design pressure and the skylight 
shall conform to Section 2405.5.1. 


2405.5.1 Skylights rated for the same performance 
grade for both positive and negative design pressure. 
The design of skylights shall be based on Equation 24-13. 


Же, (Equation 24-13) 
where: 


Е, = Maximum /oad on the skylight determined from 
Equations 24-2 through 24-4 in Section 2404.2. 


PG - Performance grade rating of the skylight. 


2405.5.2 Skylights rated for separate performance 
grades for positive and negative design pressure. The 
design of skylights rated for performance grade for both 
positive and negative design pressures shall be based on 
Equations 24-14 and 24-15. 


Ра 5 PG po, (Equation 24-14) 
Ғы PG (Equation 24-15) 
where: 


PG,,, = Performance grade rating of the skylight under 
positive design pressure; 


Ра, = Performance grade rating of the skylight under 
negative design pressure; and 


Fy and Е, are determined in accordance with the 
following: 


For 0.6W, 2 D, 


where: 


W, = Outward wind force, psf (KN/m^) due to basic 
design wind speed, V, as calculated in Section 
1609. 

D = The dead weight of the glazing, psf (KN/m^) as 
determined in Section 2404.2 for glass, or by the 
weight of the plastic, psf (kN/m?) for plastic 


glazing. 

Е, = Maximum load on the skylight determined from 
Equations 24-3 and 24-4 in Section 2404 2. 

F, = Maximum load on the skylight determined from 
Equation 24-2. 

For 0.6W, « D, 


where: 

W, = The outward wind force, psf (KN/m?) due to basic 
design wind speed, V, as calculated in Section 
1609. 

D = The dead weight of the glazing, psf (KN/m^) as 
determined in Section 2404.2 for glass, or by the 
weight of the plastic for plastic glazing. 


Е, = Maximum load on the skylight determined from 
Equations 24-2 through 24-4 in Section 2404.2. 
F, =0. 
SECTION 2406 
SAFETY GLAZING 


2406.4 Human impact loads. Individual glazed areas, 
including glass mirrors, in hazardous locations as defined in 
Section 2406.4 shall comply with Sections 2406.1.1 through 
2406.1.4. 


Exception: Mirrors and other glass panels mounted or 
hung on a surface that provides a continuous backing 
support. 


2406.1.1 Impact test. Except as provided in Sections 
2406.1.2 through 2406.1.4, all glazing shall pass the 
impact test requirements of Section 2406.2. 


2406.1.2 Plastic glazing. Plastic glazing shall meet the 
weathering requirements of ANSI 797.1. 


2406.1.3 Glass block. Glass-block walls shall comply 
with Section 2110. 


2406.1.4 Louvered windows and jalousies. Louvered 
windows and jalousies shall comply with Section 2403.5. 


2406.2 Impact test. Where required by other sections of this 
code, glazing shall be tested in accordance with CPSC 16 
CFR Part 1201. Glazing shall comply with the test criteria for 
Category II, unless otherwise indicated in Table 2406.2(1). 


Exception: Glazing not in doors or enclosures for hot 
tubs, whirlpools, saunas, steam rooms, bathtubs and show- 
ers shall be permitted to be tested in accordance with 


ANSI Z97.1. Glazing shall comply with the test criteria for AA 


Class A, unless otherwise indicated in Table 2406.2(2). 
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TABLE 2406.2(1) 
MINIMUM CATEGORY CLASSIFICATION OF GLAZING USING CPSC 16 CFR PART 1201 


GLAZING IN 
STORM OR 
COMBINATION 
DOORS 


EXPOSED 
SURFACE AREA OF ONE 
SIDE OF ONE LITE 


GLAZING 

IN DOORS 
(Category class) 
(Category class) 


GLAZED PANELS | GLAZED PANELS 
REGULATED BY 
SECTION 2406.4.3 | SECTION 2406.4.2 
(Category class) 


DOORS AND 
ENCLOSURES 
REGULATED BY 
SECTION 2406.4.5 
(Category class) 


SLIDING 
GLASS DOORS 
PATIO TYPE 
(Category class) 


REGULATED BY 
(Category class) 


ОО ООО | 1 Norequiremens | —1 [ п [ул —] 


More than 9 square feet 


For SI: 1 square foot = 0.0929 тг. 


TABLE 2406.2(2) 
MINIMUM CATEGORY CLASSIFICATION OF GLAZING USING ANSI 297.1 


EXPOSED SURFACE GLAZED PANELS 


AREA OF ONE SIDE OF ONE LITE (Category class) 


9 square Tet or Tess 
нн еле аа ee ee 


For SI: square foot = 0.0929 m°, 
a. Use is only permitted by the exception to Section 2406.2. 


2406.3 Identification of safety glazing. Except as indicated 
in Section 2406.3.1, each pane of safety glazing installed in 
hazardous locations shall be identified by a manufacturer's 
designation specifying who applied the designation, the 
manufacturer or installer and the safety glazing standard with 
which it complies, as well as the information specified in 
Section 2403.1. The designation shall be acid etched, sand 
blasted, ceramic fired, laser etched, embossed or of a type 
that once applied, cannot be removed without being 
destroyed. A /abel meeting the requirements of this section 
shall be permitted in lieu of the manufacturer's designation. 


Exceptions: 


1. For other than tempered glass, manufacturer's desig- 
nations are not required, provided that the building 
official approves the use of a certificate, affidavit or 
other evidence confirming compliance with this 
code. 


2. Tempered spandrel glass is permitted to be identi- 
fied by the manufacturer with a removable paper 
designation. 


2406.3.1 Multipane assemblies. Multipane glazed assem- 
blies having individual panes not exceeding 1 square foot 
(0.09 m?) in exposed areas shall have one pane or more in 
the assembly marked as indicated in Section 2406.3. Other 
panes in the assembly shall be marked *CPSC 16 CFR 
Part 1201" or *ANSI Z97.1," as appropriate. 


2406.4 Hazardous locations. The locations specified in 
Sections 2406.4.1 through 2406.4.7 shall be considered to be 
specific hazardous locations requiring safety glazing 
materials. 


2406.4.1 Glazing in doors. Glazing in all fixed and opera- 
ble panels of swinging, sliding and bifold doors shall be 
considered to be a hazardous location. 


Exceptions: 


1. Glazed openings of a size through which a 3-inch- 
diameter (76 mm) sphere is unable to pass. 


2. Decorative glazing. 
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GLAZED PANELS DOORS AND ENCLOSURES 


REGULATED BY SECTION 2406.4.2 | REGULATED BY SECTION 2406.4.5* 


PINE. SAARNA class) Wok. SNR class) 


3. Glazing materials used as curved glazed panels in 
revolving doors. 


4. Commercial refrigerated cabinet glazed doors. 


2406.4.2 Glazing adjacent to doors. Glazing in an indi- 
vidual fixed or operable panel adjacent to a door where the 
nearest vertical edge of the glazing is within a 24-inch 
(610 mm) arc of either vertical edge of the door in a closed 
position and where the bottom exposed edge of the glazing 
is less than 60 inches (1524 mm) above the walking 
surface shall be considered to be a hazardous location. 


Exceptions: 
1. Decorative glazing. 
2. Where there is an intervening wall or other perma- 
nent barrier between the door and glazing. 


3. Where access through the door is to a closet or 
storage area 3 feet (914 mm) or less in depth. 
Glazing in this application shall comply with 
Section 2406.4.3. 

4. Glazing in walls on the latch side of and perpen- 
dicular to the plane of the door in a closed posi- 
tion in one- and two-family dwellings or within 
dwelling units in Group R-2. 

2406.4.3 Glazing in windows. Glazing in an individual 
fixed or operable panel that meets all of the following 
conditions shall be considered to be a hazardous location: 

1. The exposed area of an individual pane is greater 

than 9 square feet (0.84 m?). 

2. The bottom edge ofthe glazing is less than 18 inches 

(457 mm) above the floor. 

3. The top edge of the glazing is greater than 36 inches 

(914 mm) above the floor. 

4. One or more walking surface(s) are within 36 inches 

(914 mm), measured horizontally and in a straight 

line, of the plane of the glazing. 


Exceptions: 
1. Decorative glazing. 
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2. Where a horizontal rail is installed on the accessi- 
ble side(s) of the glazing 34 to 38 inches (864 to 
965 mm) above the walking surface. The rail 
shall be capable of withstanding a horizontal /oad 
of 50 pounds per linear foot (730 N/m) without 
contacting the glass and be not less than 1'/, 
inches (38 mm) in cross-sectional height. 


3. Outboard panes in insulating glass units or multi- 
ple glazing where the bottom exposed edge of the 
glass is 25 feet (7620 mm) or more above any 
grade, roof, walking surface or other horizontal 
or sloped (within 45 degrees of horizontal) (0.79 
rad) surface adjacent to the glass exterior. 


2406.4.4 Glazing in guards and railings. Glazing in 
guards and railings, including structural baluster panels 
and nonstructural in-fill panels, regardless of area or 
height above a walking surface shall be considered to be a 
hazardous location. 


2406.4.5 Glazing and wet surfaces. Glazing in walls, 
enclosures or fences containing or facing hot tubs, spas, 
whirlpools, saunas, steam rooms, bathtubs, showers and 
indoor or outdoor swimming pools where the bottom 
exposed edge of the glazing is less than 60 inches (1524 
mm) measured vertically above any standing or walking 
surface shall be considered to be a hazardous location. 
This shall apply to single glazing and all panes in multiple 
glazing. 
Exception: Glazing that is more than 60 inches (1524 
mm), measured horizontally and in a straight line, from 
the water's edge of a bathtub, hot tub, spa, whirlpool or 
swimming pool. 


2406.4.6 Glazing adjacent to stairways and ramps. 
Glazing where the bottom exposed edge of the glazing is 
less than 60 inches (1524 mm) above the plane of the adja- 
cent walking surface of stairways, landings between 
flights of stairs and ramps shall be considered to be a 
hazardous location. 


Exceptions: 


1. The side of a stairway, landing or ramp that has a 
guard complying with the provisions of Sections 
1015 and 1607.9, and the plane of the glass is 
greater than 18 inches (457 mm) from the railing. 


2. Glazing 36 inches (914 mm) or more measured 
horizontally from the walking surface. 


2406.4.7 Glazing adjacent to the bottom stairway land- 
ing. Glazing adjacent to the landing at the bottom of a 
stairway where the glazing is less than 60 inches (1524 
mm) above the landing and within a 60-inch (1524 mm) 
horizontal arc that is less than 180 degrees (3.14 rad) from 
the bottom tread nosing shall be considered to be a hazard- 
ous location, 


Exception: Glazing that is protected by a guard 
complying with Sections 1015 and 1607.9 where the 
plane of the glass is greater than 18 inches (457 mm) 
from the guard. 


2406.5 Fire department access panels. Fire department 
glass access panels shall be of tempered glass. For insulating 
glass units, all panes shall be tempered glass. 


SECTION 2407 
GLASS IN HANDRAILS AND GUARDS 


2407.1 Materials. Glass used in a handrail or a guard shall 
be laminated glass constructed of fully tempered or heat- 
strengthened glass and shall comply with Category II of 
CPSC 16 CFR Part 1201 or Class A of ANSI Z97.1. Glazing 
in a handrail or a guard shall be of an approved safety glaz- 
ing material that conforms to the provisions of Section 
2406.1.1. For all glazing types, the minimum nominal thick- 
ness shall be '/, inch (6.4 mm). 


Exception: Single fully tempered glass complying with 
Category П of CPSC 16 CFR Part 1201 or Class A of 
ANSI Z97.1 shall be permitted to be used in handrails and 
guards where there is no walking surface beneath them or 
the walking surface is permanently protected from the risk 
of falling glass. 


2407.1.1 Loads. Glass handrails and guards and their 
support systems shall be designed to withstand the /oads 
specified in Section 1607.9. Glass handrails and guards 
shall be designed using a factor of safety of four. 


2407.1.2 Guards with structural glass balusters. 
Guards with structural glass balusters, whether vertical 
posts, columns or panels, shall be installed with an 
attached top rail or handrail. The top rail or handrail shall 
be supported by not fewer than three glass balusters, or 
shall be otherwise supported to remain in place should one 
glass baluster fail. 


Exception: An attached top rail or handrail is not 
required where the glass baluster panels are laminated 
glass with two or more glass plies of equal thickness 
and of the same glass type. The balusters shall be tested 
to remain in place as a barrier following impact or glass 
breakage in accordance with ASTM E2353. 


2407.1.3 Parking garages. Glazing materials shall not be 
installed in handrails or guards in parking garages except 
for pedestrian areas not exposed to impact from vehicles. 


SECTION 2408 
GLAZING IN ATHLETIC FACILITIES 


2408.1 General. Glazing in athletic facilities and similar uses 
subject to impact loads, which forms whole or partial wall 
sections or which is used as a door or part of a door, shall 
comply with this section. 


2408.2 Racquetball and squash courts, 


2408.2.1 Testing. Test methods and loads for individual 
glazed areas in racquetball and squash courts subject to 
impact /oads shall conform to those of CPSC 16 CFR Part 
1201 or ANSI Z97.1 with impacts being applied at a 
height of 59 inches (1499 mm) above the playing surface 
to an actual or simulated glass wall installation with 
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fixtures, fittings and methods of assembly identical to 
those used in practice. 


Glass walls shall comply with the following conditions: 


1, A glass wall in a racquetball or squash court, or sim- 
ilar use subject to impact loads, shall remain intact 
following a test impact. 


2. The deflection of such walls shall be not greater than 
1'/, inches (38 mm) at the point of impact for a drop 
height of 48 inches (1219 mm), 


Glass doors shall comply with the following condi- 
tions: 


1. Glass doors shall remain intact following a test 
impact at the prescribed height in the center of the 
door. 


2. The relative deflection between the edge of a glass 
door and the adjacent wall shall not exceed the 
thickness of the wall plus У, inch (12.7 mm) for a 
drop height of 48 inches (1219 mm). 


2408.3 Gymnasiums and basketball courts. Glazing in 
multipurpose gymnasiums, basketball courts and similar 
athletic facilities subject to human impact loads shall comply 
with Category II of CPSC 16 CFR Part 1201 or Class A of 
ANSI 797.1. 


SECTION 2409 
GLASS IN WALKWAYS, 
ELEVATOR HOISTWAYS AND ELEVATOR CARS 


2409.1 Glass walkways. Glass installed as a part of a 
floor/ceiling assembly as a walking surface and constructed 
with laminated glass shall comply with ASTM E2751 or with 
the /oad requirements specified in Chapter 16. Such assem- 
blies shall comply with the fire-resistance rating and marking 
requirements of this code where applicable. 


2409.2 Glass in elevator hoistway enclosures. Glass in 
elevator hoistway enclosures and hoistway doors shall be 
laminated glass conforming to ANSI Z97.1 or CPSC 16 CFR 
Part 1201. 


2409.2.1 Fire-resistance-rated hoistways. Glass installed 
in hoistways and hoistway doors where the hoistway is 
required to have a fire-resistance rating shall comply with 
Section 716. 


2409.2.2 Glass hoistway doors. The glass in glass hoist- 
way doors shall be not less than 60 percent of the total 
visible door panel surface area as seen from the landing 
side. 


2409.3 Visions panels in elevator hoistway doors. Glass in 
vision panels in elevator hoistway doors shall be permitted to 
be any transparent glazing material not less than '/, inch (6.4 
mm) in thickness conforming to Class A in accordance with 
ANSI Z97.1 or Category II in accordance with CPSC 16 CFR 
Part 1201. The area of any single vision panel shall be not 
less than 24 square inches (15 484 mm") and the total area of 
one or more vision panels in any hoistway door shall be not 
more than 85 square inches (54 839 mm?). 
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2409.4 Glass in elevator cars. Glass in elevator cars shall be 
in accordance with this section and the Elevator Code. 


2409.4.1 Glass types. Glass in elevator car enclosures, 
glass elevator car doors and glass used for lining walls and 
ceilings of elevator cars shall be laminated glass conform- 
ing to Class A in accordance with ANSI Z97.1 or 
Category II in accordance with CPSC 16 CFR Part 1201. 


Exception: Tempered glass shall be permitted to be 
used for lining walls and ceilings of elevator cars 
provided that: 


1. The glass is bonded to a nonpolymeric coating, 
sheeting or film backing having a physical integ- 
rity to hold the fragments when the glass breaks. 


2. The glass is not subjected to further treatment 
such as sandblasting; etching; heat treatment or 
painting that could alter the original properties of 
the glass. 


3. The glass is tested to the acceptance criteria for 
laminated glass as specified for Class A in accor- 
dance with ANSI 797.1 or Category II in accor- 
dance with CPSC 16 CFR Part 1201. 


2409.4.2 Surface area. The glass in glass elevator car 
doors shall be not less than 60 percent of the total visible 
door panel surface area as seen from the car side of the 
doors. 
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CHAPTER 25 
GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 


SECTION 2501 
GENERAL 


2501.1 Scope. Provisions of this chapter shall govern the 
materials, design, construction and quality of gypsum board, 
gypsum panel products, lath, gypsum plaster, cement plaster 
and reinforced gypsum concrete. 


2501.2 Other materials. Other approved wall or ceiling 
coverings shall be permitted to be installed in accordance 
with the recommendations of the manufacturer and the condi- 
tions of approval. 


SECTION 2502 
PERFORMANCE 


2502.1 General. Lathing, plastering and gypsum board and 
gypsum panel product construction shall be done in the 
manner and with the materials specified in this chapter and, 
where required for fire protection, shall comply with the 
provisions of Chapter 7. 


SECTION 2503 
INSPECTION 


2503.1 Inspection. Lath, gypsum board and gypsum panel 
products shall be inspected in accordance with Section 
110.3.6. 


SECTION 2504 
VERTICAL AND HORIZONTAL ASSEMBLIES 


2504.1 Scope. The following requirements shall be met 
where construction involves gypsum board, gypsum panel 
products or lath and plaster in vertical and horizontal 
assemblies. 


2504.1.1 Wood framing. Wood supports for lath, gypsum 
board or gypsum panel products, as well as wood strip- 
ping or furring, shall be not less than 2 inches (51 mm) 
nominal thickness in the least dimension. 


Exception: The minimum nominal dimension of wood 
furring strips installed over solid backing shall be not 
less than 1 inch by 2 inches (25 mm by 51 mm). 


2504.1.2 Studless partitions. The minimum thickness of 
vertically erected studless solid plaster partitions of ?/,- 
inch (9.5 mm) and */,-inch (19.1 mm) rib metal lath, '/,- 
inch-thick (12.7 mm) gypsum lath, gypsum board or 
gypsum panel product shall be 2 inches (51 mm). 
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SECTION 2505 
SHEAR WALL CONSTRUCTION 


2505.1 Resistance to shear (wood framing). Wood-frame 
shear walls sheathed with gypsum board, gypsum panel 
products or lath and plaster shall be designed and 
constructed in accordance with Section 2306.3 and are 
permitted to resist wind and seismic /oads. Walls resisting 
seismic /oads shall be subject to the limitations in Section 
12.2.1 of ASCE 7. 


2505.2 Resistance to shear (steel framing). Cold-formed 
steel-frame shear walls sheathed with gypsum board or 
gypsum panel products and constructed in accordance with 
the materials and provisions of Section 2211.1.1 are permit- 
ted to resist wind and seismic /oads. Walls resisting seismic 
loads shall be subject to the limitations in Section 12.2.1 of 
ASCE 7. 


SECTION 2506 
GYPSUM BOARD AND 
GYPSUM PANEL PRODUCT MATERIALS 


2506.1 General. Gypsum board, gypsum panel products and 
accessories shall be identified by the manufacturer's designa- 
tion to indicate compliance with the appropriate standards 
referenced in this section and stored to protect such materials 
from the weather. 


2506.2 Standards. Gypsum board and gypsum panel prod- 
ucts shall conform to the appropriate standards listed in Table 
2506.2 and Chapter 35 and, where required for fire protec- 
tion, shall conform to the provisions of Chapter 7. 


2506.2.1 Other materials. Metal suspension systems for 
acoustical and lay-in panel ceilings shall comply with 
ASTM C635 listed in Chapter 35 and Section 13.5.6 of 
ASCE 7 for installation in high seismic areas. 


SECTION 2507 
LATHING AND PLASTERING 


2507.1 General. Lathing and plastering materials and acces- 
sories shall be marked by the manufacturer's designation to 
indicate compliance with the appropriate standards refer- 
enced in this section and stored in such a manner to protect 
them from the weather. 


2507.2 Standards. Lathing and plastering materials shall 
conform to the standards listed in Table 2507.2 and Chapter 
35 and, where required for fire protection, shall conform to 
the provisions of Chapter 7. 
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TABLE 2506.2 
GYPSUM BOARD AND GYPSUM PANEL PRODUCTS MATERIALS AND ACCESSORIES 


15 


Elastomeric joint sealants ASTM C920 
Expandable foam adhesives for fastening gypsum wallboard ASTM D6464 


= 


14- 
actory-laminated gypsum panel products ASTM C1766 
iber-reinforced gypsum panels ASTM C1278 
Glass mat gypsum backing panel ASTM C1178 
ils for gypsum boards 


= 


t 5 


Standard specification for gypsum board ASTM C1396 
Testing gypsum and gypsum products ASTM C22; C472; C473 


TABLE 2507.2 
LATH, PLASTERING MATERIALS AND ACCESSORIES 


тт 
Interior bonding compounds, gypsum 


Plaster aggregates 


Sand ASTM C35; C897 

Perlite ASTM C35 

Vermiculite ASTM C35 
ASTM C1328 
ASTM C150 
ASTM C1002; 095 
Welded wire lath ASTM C933 
Woven wire plaster base ASTM C1032 
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SECTION 2508 
GYPSUM CONSTRUCTION 


2508.1 General. Gypsum board, gypsum panel products and 
gypsum plaster construction shall be of the materials listed in 
Tables 2506.2 and 2507.2. These materials shall be assem- 
bled and installed in compliance with the appropriate 
standards listed in Tables 2508.1 and 2511.1.1 and Chapter 
39. 


TABLE 2508.1 
INSTALLATION OF GYPSUM CONSTRUCTION 


MATERIAL STANDARD 


Gypsum board and gypsum panel GA-216: ASTM C840 
products ! 

Gypsum sheathing and gypsum ASTM C1280 

panel products 


Gypsum veneer base ASTM C844 
Interior lathing and furring ASTM C841 


Steel framing for gypsum board and ASTM C754: C1007 
gypsum panel products ; 


2508.2 Limitations. Gypsum wallboard or gypsum plaster 
shall not be used in any exterior surface where such gypsum 
construction will be exposed directly to the weather. Gypsum 
wallboard shall not be used where there will be direct expo- 
sure to water or continuous high humidity conditions. 
Gypsum sheathing shall be installed on exterior surfaces in 
accordance with ASTM C1280. 


2508.2.1 Weather protection. Gypsum wallboard, 
gypsum lath or gypsum plaster shall not be installed until 
weather protection for the installation is provided. 


2508.3 Single-ply application. Edges and ends of gypsum 
board and gypsum panel products shall occur on the framing 
members, except those edges and ends that are perpendicular 
to the framing members. Edges and ends of gypsum board 
and gypsum panel products shall be in moderate contact 
except in concealed spaces where fire-resistance-rated 
construction, shear resistance or diaphragm action is not 
required. 


2508.3.1 Floating angles. Fasteners at the top and bottom 
plates of vertical assemblies, or the edges and ends of 
horizontal assemblies perpendicular to supports, and at the 
wall line are permitted to be omitted except on shear 
resisting elements or fire-resistance-rated assemblies. 


GYPSUM BOARD, GYPSUM PANEL PRODUCTS AND PLASTER 


Fasteners shall be applied in such a manner as not to frac- 
ture the face paper with the fastener head. 


2508.4 Adhesives. Gypsum board and gypsum panel products 
secured to framing with adhesives in ceiling assemblies shall 
be attached using an approved fastening schedule. Expandable 
foam adhesives for fastening gypsum wallboard shall conform 
to ASTM D6464. Other adhesives for the installation of 
gypsum wallboard shall conform to ASTM C557. 


2508.5 Joint treatment. Gypsum board and gypsum panel 
product fire-resistance-rated assemblies shall have joints and 
fasteners treated. 


Exception: Joint and fastener treatment need not be 
provided where any of the following conditions occur: 


1. Where the gypsum board or the gypsum panel prod- 
uct is to receive a decorative finish such as wood 
paneling, battens, acoustical finishes or any similar 
application that would be equivalent to joint treat- 
ment. 


2. On single-layer systems where joints occur over 
wood framing members. 


3. Square edge or tongue-and-groove edge gypsum 
board (V-edge), gypsum panel products, gypsum 
backing board or gypsum sheathing. 


4. On multilayer systems where the joints of adjacent 
layers are offset. 


5. Assemblies tested without joint treatment. 


2508.6 Horizontal gypsum board or gypsum panel prod- 
uct diaphragm ceilings. Gypsum board or gypsum panel 
products shall be permitted to be used on wood joists to 
create a horizontal diaphragm ceiling in accordance with 
Table 2508.6. 


2508.6.1 Diaphragm proportions. The maximum allow- 
able diaphragm proportions shall be 1'/,:1 between shear 
resisting elements. Rotation or cantilever conditions shall 
not be permitted. 


2508.6.2 Installation. Gypsum board or gypsum panel 
products used in a horizontal diaphragm ceiling shall be 
installed perpendicular to ceiling framing members. End 
joints of adjacent courses of gypsum board shall not occur 
on the same joist. 


2508.6.3 Blocking of perimeter edges. Perimeter edges 
shall be blocked using a wood member not less than 2- 
inch by 6-inch (51 mm by 152 mm) nominal dimension. 


TABLE 2508.6 
SHEAR CAPACITY FOR HORIZONTAL WOOD-FRAME GYPSUM BOARD DIAPHRAGM CEILING ASSEMBLIES 


h 
Gypsum board or у 
gypsum panel product 2 


For SI: 1 inch = 25.4 mm, | pound per foot = 14.59 N/m. 


THICKNESS OF MATERIAL | SPACING OF FRAMING | SHEAR VALUE*^ 
(NM res) 
Gypsum board or 1 ‘Gene 5d cooler or wallboard nail; 1°/,-inch long; 
gypsum panel product т 0.086-inch shank; '*/,,-inch ћеад“ 


5d cooler or wallboard nail; 1°/,-inch long; 
0.086-inch shank; '*/,,-inch head* 


a. Values are not cumulative with other horizontal diaphragm values and are for short-term wind or seismic loading. Values shall be reduced 25 percent for 


normal loading. 


b. Values shall be reduced 50 percent in Seismic Design Categories D, E and F. 


с. 1'/,-inch, No. 6 Type $ or W screws are permitted to be substituted for the listed nails. 1°/,-inch, No. 6 Туре S or W screws are permitted to be substituted for 


the listed nails where the material thickness is 7, inch. 
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Blocking material shall be installed flat over the top plate 
of the wall to provide a nailing surface not less than 2 
inches (51 mm) in width for the attachment of the gypsum 
board or gypsum panel product. 


2508.6.4 Fasteners. Fasteners used for the attachment of 
gypsum board or gypsum panel products to a horizontal 
diaphragm ceiling shall be as defined in Table 2508.6. 
Fasteners shall be spaced not more than 7 inches (178 
mm) on center at all supports, including perimeter block- 
ing, and not more than 7/, inch (9.5 mm) from the edges 
and ends of the gypsum board or gypsum panel product. 


2508.6.5 Lateral force restrictions. Gypsum board or 
gypsum panel products shall not be used in diaphragm 
ceilings to resist lateral forces imposed by masonry or 
concrete construction. 


SECTION 2509 
SHOWERS AND WATER CLOSETS 


2509.1 Wet areas. Showers and public toilet walls shall 
conform to Section 1210.2. 


2509.2 Base for tile. Materials used as a base for wall tile in tub 
and shower areas and wall and ceiling panels in shower areas 
shall be of materials listed in Table 2509.2 and installed in 
accordance with the manufacturer’s recommendations. Water- 
resistant gypsum backing board shall be used as a base for tile in 
water closet compartment walls when installed in accordance 
with GA-216 or ASTM C840 and the manufacturer’s recom- 
mendations. Regular gypsum wallboard is permitted under tile 
or wall panels in other wall and ceiling areas when installed in 
accordance with GA-216 or ASTM C840. 


TABLE 2509.2 
BACKERBOARD MATERIALS 


STANDARD 
Glass mat gypsum backing panel ASTM C1178 


Nonasbestos fiber-cement backer ASTM C1288 or ISO 8336, 
board Category C 


Nonasbestos fiber-mat reinforced 
cementitious backer unit 


ASTM C1325 


2509.3 Limitations. Water-resistant gypsum backing board 
shall not be used in the following locations: 


1. Over a vapor retarder in shower or bathtub compartments. 


2. Where there will be direct exposure to water or in areas 
subject to continuous high humidity. 


SECTION 2510 
LATHING AND FURRING FOR CEMENT PLASTER 
(STUCCO) 


2510.1 General. Exterior and interior cement plaster and 
lathing shall be done with the appropriate materials listed in 
Table 2507.2 and Chapter 35. 


2510.2 Weather protection. Materials shall be stored in such 
a manner as to protect them from the weather. 
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2510.3 Installation. Installation of these materials shall be in 
compliance with ASTM C926 and ASTM C1063. 


2510.4 Corrosion resistance. Metal lath and lath attach- 
ments shall be of corrosion-resistant material. 


2510.5 Backing. Backing or a lath shall provide sufficient 
rigidity to permit plaster applications. 


2510.5.1 Support of lath. Where lath on vertical surfaces 
extends between rafters or other similar projecting 
members, solid backing shall be installed to provide 
support for lath and attachments. 


2510.5.2 Use of gypsum backing board. Gypsum back- 
ing for cement plaster shall be in accordance with Section 
2510.5.2.1 or 2510.5.2.2. 


2510.5.2.1 Gypsum board as а backing board. 
Gypsum lath or gypsum wallboard shall not be used as 
a backing for cement plaster. 


Exception: Gypsum lath or gypsum wallboard is 
permitted, with a water-resistive barrier, as a back- 
ing for self-furred metal lath or self-furred wire 
fabric lath and cement plaster where either of the 
following conditions occur: 


1. On horizontal supports of ceilings or roof sof- 
fits. 


2. On interior walls. 


2510.5.2.2 Gypsum sheathing backing. Gypsum 
sheathing is permitted as a backing for metal or wire 
fabric lath and cement plaster on walls. A water-resis- 
tive barrier shall be provided in accordance with 
Section 2510.6. 


2510.5.3 Backing not required. Wire backing is not 
required under expanded metal lath or paperbacked wire 
fabric lath. 


2510.6 Water-resistive barriers. Water-resistive barriers 
shall be installed as required in Section 1403.2 and, where 
applied over wood-based sheathing, shall comply with 
Section 2510.6.1 or 2510.6.2. 


2510.6.1 Dry climates. One of the following shall apply 
for dry (B) climate zones: 


1. The water-resistive barrier shall be two layers of 
10-minute Grade D paper or have a water resis- 
tance equal to or greater than two layers of water- 
resistive barrier complying with ASTM E2556, 
Type I. The individual layers shall be installed 
independently such that each layer provides a sepa- 
rate continuous plane and any flashing, installed in 
accordance with Section 1404.4 and intended to 
drain to the water-resistive barrier, is directed 
between the layers. 


2. The water-resistive barrier shall be 60-minute Grade 
D paper or have a water resistance equal to or 
greater than one layer of water-resistive barrier com- 
plying with ASTM E2556, Type II. The water-resis- 
tive barrier shall be separated from the stucco by a 
layer of foam plastic insulating sheathing or other 
nonwater absorbing layer, or a drainage space. 
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2510.6.2 Moist or marine climates. In moist (A) or 
marine (C) climate zones, water-resistive barrier shall 
comply with one of the following: 


1. In addition to complying with Item 1 or 2 of Section 
2510.6.1, a space or drainage material not less than 
3/ в inch (4.8 mm) in depth shall be applied to the 
exterior side of the water-resistive barrier. 


2. In addition to complying with Item 2 of Section 
2510.6.1, drainage on the exterior side of the water- 
resistive barrier shall have a minimum drainage 
efficiency of 90 percent as measured in accordance 
with ASTM E2273 or Annex A2 of ASTM E2925. 


2510.7 Preparation of masonry and concrete. Surfaces 
shall be clean, free from efflorescence, sufficiently damp 
and rough for proper bond. If the surface is insufficiently 
rough, approved bonding agents or a Portland cement dash 
bond coat mixed in proportions of not more than two parts 
volume of sand to one part volume of Portland cement or 
plastic cement shall be applied. The dash bond coat shall be 
left undisturbed and shall be moist cured not less than 24 
hours. 


SECTION 2511 
INTERIOR PLASTER 


2511.1 General. Plastering gypsum plaster or cement plaster 
shall be not less than three coats where applied over metal 
lath or wire fabric lath and not less than two coats where 
applied over other bases permitted by this chapter. 


Exception: Gypsum veneer plaster and cement plaster 
specifically designed and approved for  one-coat 
applications. 

2511.1.1 Installation. Installation of lathing and plaster 
materials shall conform to Table 2511.1.1 and Section 
2507. 


TABLE 2511.1.1 
INSTALLATION OF PLASTER CONSTRUCTION 


ASTM C926 


Interior lathing and furring (gyp- ASTM C841 
sum plaster) 

Lathing and furring ASTM C1063 
(cement plaster) 

Steel framing ASTM C754; C1007 


2511.2 Limitations. Plaster shall not be applied directly to 
fiber insulation board. Cement plaster shall not be applied 
directly to gypsum lath or gypsum plaster except as specified 
in Sections 2510.5.1 and 2510.5.2. 
2511.3 Grounds. Where installed, grounds shall ensure 
the minimum thickness of plaster as set forth in ASTM 
C842 and ASTM C926. Plaster thickness shall be 
measured from the face of lath and other bases. 
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2511.4 Interior masonry or concrete. Condition of surfaces 
shall be as specified in Section 2510.7. Approved specially 
prepared gypsum plaster designed for application to concrete 
surfaces or approved acoustical plaster is permitted. The total 
thickness of base coat plaster applied to concrete ceilings 
shall be as set forth in ASTM C842 or ASTM C926. Should 
ceiling surfaces require more than the maximum thickness 
permitted in ASTM C842 or ASTM C926, metal lath or wire 
fabric lath shall be installed on such surfaces before 
plastering. 


2511.5 Wet areas. Showers and public toilet walls shall 
conform to Sections 1210.2 and 1210.3. Where wood frame 
walls and partitions are covered on the interior with cement 
plaster or tile of similar material and are subject to water 
splash, the framing shall be protected with an approved mois- 
ture barrier. 


SECTION 2512 
EXTERIOR PLASTER 


2512.1 General. Plastering with cement plaster shall be not 
less than three coats where applied over metal lath or wire 
fabric lath or gypsum board backing as specified in Section 
2510.5 and shall be not less than two coats where applied 
over masonry or concrete. If the plaster surface is to be 
completely covered by veneer or other facing material, or is 
completely concealed by another wall, plaster application 
need only be two coats, provided that the total thickness is as 
set forth in ASTM C926. 


2512.1.1 On-grade floor slab. On wood frame or steel 
stud construction with an on-grade concrete floor slab 
system, exterior plaster shall be applied in such a manner 
as to cover, but not to extend below, the lath and paper. 
The application of lath, paper and flashing or drip screeds 
shall comply with ASTM C1063. 


2512.1.2 Weep screeds. A minimum 0.019-inch (0.48 
mm) (No. 26 galvanized sheet gage), corrosion-resistant 
weep screed with a minimum vertical attachment flange of 
3'/, inches (89 mm) shall be provided at or below the foun- 
dation plate line on exterior stud walls in accordance with 
ASTM C926. The weep screed shall be placed not less 
than 4 inches (102 mm) above the earth or 2 inches (51 
mm) above paved areas and be of a type that will allow 
trapped water to drain to the exterior of the building. The 
water-resistive barrier shall lap the attachment flange. 
The exterior lath shall cover and terminate on the attach- 
ment flange of the weep screed. 


2512.2 Plasticity agents. Only approved plasticity agents 
and approved amounts thereof shall be added to Portland 
cement or blended cements. Where plastic cement or 
masonry cement is used, additional lime or plasticizers shall 
not be added. Hydrated lime or the equivalent amount of lime 
putty used as a plasticizer is permitted to be added to cement 
plaster or cement and lime plaster in an amount not to exceed 
that set forth in ASTM C926. 
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2512.3 Limitations. Gypsum plaster shall not be used on 
exterior surfaces. 


2512.4 Cement plaster. Plaster coats shall be protected from 
freezing for a period of not less than 24 hours after set has 
occurred. Plaster shall be applied when the ambient tempera- 
ture is higher than 40°F (4°C), unless provisions are made to 
keep cement plaster work above 40°F (4°C) during applica- 
tion and 48 hours thereafter. 


2512.5 Second-coat application. The second coat shall be 
brought out to proper thickness, rodded and floated suffi- 
ciently rough to provide adequate bond for the finish coat. 
The second coat shall not have variations greater than '/, inch 
(6.4 mm) in any direction under a 5-foot (1524 mm) straight 
edge. 


2512.6 Curing and interval. First and second coats of 
cement plaster shall be applied and moist cured as set forth in 
ASTM C926 and Table 2512.6. 


TABLE 2512.6 
CEMENT PLASTERS 


MOIST CURING BETWEEN COATS 
о 7o Nee n 


The first two coats shall be as required for the first coats of exterior 
plaster, except that the moist-curing time period between the first and 
second coats shall be not less than 24 hours. Moist curing shall not be 
required where job and weather conditions are favorable to the retention 
of moisture in the cement plaster for the required time period. 

. Twenty-four-hour minimum interval between coats of interior cement 
plaster. For alternative method of application, see Section 2512.8. 

Finish coat plaster is permitted to be applied to interior cement plaster 
base coats after a 48-hour period. 


e 


= 
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2512.7 Application to solid backings. Where applied over 
gypsum backing as specified in Section 2510.5 or directly to 
unit masonry surfaces, the second coat is permitted to be 
applied as soon as the first coat has attained sufficient 
hardness. 


2512.8 Alternate method of application. The second coat is 
permitted to be applied as soon as the first coat has attained 
sufficient rigidity to receive the second coat. 


2512.8.1 Admixtures. Where using this method of appli- 
cation, calcium aluminate cement up to 15 percent of the 
weight of the Portland cement is permitted to be added to 
the mix. 


2512.8.2 Curing. Curing of the first coat is permitted to be 
omitted and the second coat shall be cured as set forth in 
ASTM C926 and Table 2512.6. 


2512.9 Finish coats. Cement plaster finish coats shall be 
applied over base coats that have been in place for the time 
periods set forth in ASTM C926. The third or finish coat shall 
be applied with sufficient material and pressure to bond and 
to cover the brown coat and shall be of sufficient thickness to 
conceal the brown coat. 
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SECTION 2513 
EXPOSED AGGREGATE PLASTER 


2513.1 General. Exposed natural or integrally colored aggre- 
gate is permitted to be partially embedded in a natural or 
colored bedding coat of cement plaster or gypsum plaster, 
subject to the provisions of this section. 


2513.2 Aggregate. The aggregate shall be applied manually 
or mechanically and shall consist of marble chips, pebbles or 
similar durable, moderately hard (three or more on the Mohs 
hardness scale), nonreactive materials. 


2513.3 Bedding coat proportions. The bedding coat for 
interior or exterior surfaces shall be composed of one part 
Portland cement and one part Type S lime; or one part 
blended cement and one part Type S lime; or masonry 
cement; or plastic cement and not more than three parts of 
graded white or natural sand by volume. The bedding coat for 
interior surfaces shall be composed of 100 pounds (45.4 kg) 
of neat gypsum plaster and not more than 200 pounds (90.8 
kg) of graded white sand. A factory-prepared bedding coat 
for interior or exterior use is permitted. The bedding coat for 
exterior surfaces shall have a minimum compressive strength 
of 1,000 pounds per square inch (6895 kPa). 


2513.4 Application. The bedding coat is permitted to be 
applied directly over the first (scratch) coat of plaster, 
provided that the ultimate overall thickness is not less than '/, 
inch (22 mm), including lath. Over concrete or masonry 
surfaces, the overall thickness shall be not less than if inch 
(12.7 mm). 


2513.5 Bases. Exposed aggregate plaster is permitted to be 
applied over concrete, masonry, cement plaster base coats or 
gypsum plaster base coats installed in accordance with 
Section 2511 or 2512. 


2513.6 Preparation of masonry and concrete. Masonry and 
concrete surfaces shall be prepared in accordance with the 
provisions of Section 2510.7. 


2513.7 Curing of base coats. Cement plaster base coats shall 
be cured in accordance with ASTM C926. Cement plaster 
bedding coats shall retain sufficient moisture for hydration 
(hardening) for 24 hours minimum or, where necessary, shall 
be kept damp for 24 hours by light water spraying. 


SECTION 2514 
REINFORCED GYPSUM CONCRETE 


2514.1 General. Reinforced gypsum concrete shall comply 
with the requirements of ASTM C317 and ASTM C956. 


2514.2 Minimum thickness. The minimum thickness of 
reinforced gypsum concrete shall be 2 inches (51 mm) except 
the minimum required thickness shall be reduced to 17, 
inches (38 mm), provided that the following conditions are 
satisfied: 


1. The overall thickness, including the formboard, is not 
less than 2 inches (51 шт). 
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2. The clear span of the gypsum concrete between sup- 
ports does not exceed 33 inches (838 mm). 


3. Diaphragm action is not required. 


4. The design /ive load does not exceed 40 pounds per 
square foot (psf) (1915 Pa). 
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CHAPTER 26 
PLASTIC 


SECTION 2601 
GENERAL 


2601.1 Scope. These provisions shall govern the materials, 
design, application, construction and installation of foam 
plastic, foam plastic insulation, plastic veneer, interior plastic 
finish and trim, light-transmitting plastics апа plastic 
composites, including plastic lumber. 


SECTION 2602 
FINISH AND TRIM 


2602.1 Exterior wall covering and architectural trim. See 
Chapter 14 for requirements for exterior wall covering and 
architectural trim. 


2602.2 Interior finish and trim. See Section 2604 for 
requirements for interior finish and trim. 


SECTION 2603 
FOAM PLASTIC INSULATION 


2603.1 General. The provisions of this section shall govern 
the requirements and uses of foam plastic insulation in build- 
ings and structures. 


2603.1.1 Spray-applied foam plastic. Single- and multi- 
ple-component spray-applied foam plastic insulation shall 
comply with the provisions of Section 2603 and ICC 1100. 


2603.2 Labeling and identification. Packages and contain- 
ers of foam plastic insulation and foam plastic insulation 
components delivered to the job site shall bear the /abel of an 
approved agency showing the manufacturer's name, product 
listing, product identification and information sufficient to 
determine that the end use will comply with the code 
requirements. 


2603.3 Surface-burning characteristics. Unless otherwise 
indicated in this section, foam plastic insulation and foam 
plastic cores of manufactured assemblies shall have a flame 
spread index of not more than 75 and a smoke-developed 
index of not more than 450 where tested in the maximum 
thickness intended for use in accordance with ASTM E84 or 
UL 723. Loose fill-type foam plastic insulation shall be tested 
as board stock for the flame spread and smoke-developed 
indices. 


Exceptions: 


1. Smoke-developed index for interior trim as provided 
for in Section 2604.2. 


2. In cold storage buildings, ice plants, food plants, 
food processing rooms and similar areas, foam plas- 
tic insulation where tested in a thickness of 4 inches 
(102 mm) shall be permitted in a thickness up to 10 
inches (254 mm) where the building is equipped 
throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. The approved 
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automatic sprinkler system shall be provided in both 
the room and that part of the building in which the 
room is located. 


3. Foam plastic insulation that is a part of a Class A, B 
or C roof-covering assembly provided that the 
assembly with the foam plastic insulation satisfacto- 
rily passes NFPA 276 or UL 1256. The smoke- 
developed index shall not be limited for roof appli- 
cations. 


4. Foam plastic insulation greater than 4 inches (102 
mm) in thickness shall have a maximum flame 
spread index of 75 and a smoke-developed index of 
450 where tested at a minimum thickness of 4 inches 
(102 mm), provided that the end use is approved in 
accordance with Section 2603.9 using the maximum 
thickness and density intended for use. 


5. Flame spread and smoke-developed indices for 
foam plastic interior signs in covered and open mall 
buildings provided that the signs comply with Sec- 
tion 402.6.4. 


2603.4 Thermal barrier. Except as provided for in Sections 
2603.4.1 and 2603.9, foam plastic shall be separated from the 
interior of a building by an approved thermal barrier of '/,- 
inch (12.7 mm) gypsum wallboard, heavy timber in accor- 
dance with Section 602.4 or a material that is tested in 
accordance with and meets the acceptance criteria of both the 
Temperature Transmission Fire Test and the Integrity Fire 
Test of NFPA 275. Combustible concealed spaces shall 
comply with Section 718. 


2603.4.1 Thermal barrier not required. The thermal 
barrier specified in Section 2603.4 is not required under 
the conditions set forth in Sections 2603.4.1.1 through 
2603.4.1.14. 


2603.4.1.1 Masonry or concrete construction. A ther- 
mal barrier is not required for foam plastic installed in a 
masonry or concrete wall, floor or roof system where 
the foam plastic insulation is covered on each face by 
not less than 1-іпсһ (25 mm) thickness of masonry or 
concrete. 


2603.4.1.2 Cooler and freezer walls. Foam plastic 
installed in a maximum thickness of 10 inches (254 
mm) in cooler and freezer walls shall: 


1. Have a flame spread index of 25 or less and a 
smoke-developed index of not more than 450, 
where tested in a minimum 4-inch (102 mm) 
thickness. 


2. Have flash ignition and self-ignition temperatures 
of not less than 600°F and 800°F (316°C and 
427°C), respectively. 


3. Have a covering of not less than 0.032-inch (0.8 
mm) aluminum or corrosion-resistant steel һау- 
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ing a base metal thickness not less than 0.0160 
inch (0.4 mm) at any point. 


4. Be protected by an automatic sprinkler system in 
accordance with Section 903.3.1.1. Where the 
cooler or freezer is within a building, both the 
cooler or freezer and that part of the building in 
which it is located shall be sprinklered. 


2603.4.1.3 Walk-in coolers. In nonsprinklered build- 
ings, foam plastic having a thickness that does not 
exceed 4 inches (102 mm) and a maximum flame 
spread index of 75 is permitted in walk-in coolers or 
freezer units where the aggregate floor area does not 
exceed 400 square feet (37 m’) and the foam plastic is 
covered by a metal facing not less than 0.032-inch- 
thick (0.81 mm) aluminum or corrosion-resistant steel 
having a minimum base metal thickness of 0.016 inch 
(0.41 mm). A thickness of up to 10 inches (254 mm) is 
permitted where protected by a thermal barrier. 


2603.4.1.4 Exterior walls, one-story buildings. For 
one-story buildings, foam plastic having a flame spread 
index of 25 or less, and a smoke-developed index of not 
more than 450, shall be permitted without thermal 
barriers in or on exterior walls in a thickness not more 
than 4 inches (102 mm) where the foam plastic is 
covered by a thickness of not less than 0.032-inch-thick 
(0.81 mm) aluminum or corrosion-resistant steel having 
a base metal thickness of 0.0160 inch (0.41 mm) and 
the building is equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1. 


2603.4.1.5 Roofing. A thermal barrier is not required 
for foam plastic insulation that is a part of a Class A, B 
or C roof-covering assembly that is installed in accor- 
dance with the code and the manufacturer's instructions 
and is either constructed as described in Item 1 or tested 
as described in Item 2. 


1. The roof assembly is separated from the interior 
of the building by wood structural panel sheath- 
ing not less than 0.47 inch (11.9 mm) in thickness 
bonded with exterior glue, with edges supported 
by blocking, tongue-and-groove joints, other 
approved type of edge support or an equivalent 
material. 


2. The assembly with the foam plastic insulation 
satisfactorily passes NFPA 276 or UL 1256. 


2603.4.1.6 Attics and crawl spaces. Within an attic or 
crawl space where entry is made only for service of 
utilities, foam plastic insulation shall be protected 
against ignition by 1'/,-inch-thick (38 mm) mineral 
fiber insulation; '/,-inch-thick (6.4 mm) wood struc- 
tural panel, particleboard or hardboard; ?/,-inch (9.5 
mm) gypsum  wallboard, corrosion-resistant steel 
having a base metal thickness of 0.016 inch (0.4 mm); 
1'/,-inch-thick (38 mm) self-supported spray-applied 
cellulose insulation in attic spaces only or other 
approved material installed in such a manner that the 
foam plastic insulation is not exposed. The protective 
covering shall be consistent with the requirements for 
the type of construction. 


2603.4.1.7 Doors not required to have a fire protec- 
tion rating. Where pivoted or side-hinged doors are 
permitted without a fire protection rating, foam plastic 
insulation, having a flame spread index of 75 or less 
and a smoke-developed index of not more than 450, 
shall be permitted as a core material where the door 
facing is of aluminum not less than 0.032 inch (0.8 
mm) in thickness or steel having a base metal thickness 
of not less than 0.016 inch (0.4 mm) at any point. 


2603.4.1.8 Exterior doors in buildings of Group R-2 
or R-3. In occupancies classified as Group R-2 or R-3, 
foam-filled exterior entrance doors to individual dwell- 
ing units that do not require a fire-resistance rating 
shall be faced with aluminum, steel, fiberglass, wood or 
other approved materials. 


2603.4.1.9 Garage doors. Where garage doors are 
permitted without a fire-resistance rating and foam 
plastic is used as a core material, the door facing shall 
be metal having a minimum thickness of 0.032-inch 
(0.8 mm) aluminum or 0.010-inch (0.25 mm) steel or 
the facing shall be minimum 0.125-inch-thick (3.2 mm) 
wood. Garage doors having facings other than those 
described in this section shall be tested in accordance 
with, and meet the acceptance criteria of, DASMA 107. 


Exception: Garage doors using foam plastic insula- 
tion complying with Section 2603.3 in detached and 
attached garages associated with one- and two- 
family dwellings need not be provided with a thermal 
barrier. 


2603.4.1.10 Siding backer board. Foam plastic insu- 
lation of not more than 2,000 British thermal units per 
square feet (Btu/sq. ft.) (22.7 mJ/m?) as determined by 
NFPA 259 shall be permitted as a siding backer board 
with a maximum thickness of У, inch (12.7 mm), 
provided that it is separated from the interior of the 
building by not less than 2 inches (51 mm) of mineral 
fiber insulation or equivalent or where applied as 
insulation with  re-siding over existing wall 
construction. 


2603.4.1.11 Interior trim. Foam plastic used as inte- 
rior trim in accordance with Section 2604 shall be 
permitted without a thermal barrier. 


2603.4.1.12 Interior signs. Foam plastic used for inte- 
rior signs in covered mall buildings in accordance with 
Section 402.6.4 shall be permitted without a thermal 
barrier. 


2603.4.1.13 Type V construction. Foam plastic spray 
applied to a sill plate, joist header and rim joist in Type 
V construction is subject to all of the following: 


l. The maximum thickness of the foam plastic shall 
be 3'/, inches (82.6 mm). 

2. The density of the foam plastic shall be in the 
range of 1.5 to 2.0 pcf (24 to 32 kg/m’). 


3. The foam plastic shall have a f/ame spread index 
of 25 or less and an accompanying smoke-devel- 
oped index of 450 or less when tested in accor- 
dance with ASTM E84 or UL 723. 
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2603.4.1.14 Floors. The thermal barrier specified in 
Section 2603.4 is not required to be installed on the 
walking surface of a structural floor system that 
contains foam plastic insulation where the foam plastic 
is covered by a minimum nominal '/,-inch-thick (12.7 
mm) wood structural panel or approved equivalent. 
The thermal barrier specified in Section 2603.4 is 
required on the underside of the structural floor system 
that contains foam plastic insulation where the under- 
side of the structural floor system is exposed to the 
interior of the building. 


Exception: Foam plastic used as part of an interior 
floor finish. 


2603.5 Exterior walls of buildings of any height. Exterior 
walls of buildings of Type I, II, Ш or IV construction of any 
height shall comply with Sections 2603.5.1 through 2603.5.7. 
Exterior walls of cold storage buildings required to be 
constructed of noncombustible materials, where the building 
is more than one story in height, shall comply with the provi- 
sions of Sections 2603.5.1 through 2603.5.7. Exterior walls 
of buildings of Type V construction shall comply with 
Sections 2603.2, 2603.3 and 2603.4. Fireblocking shall be in 
accordance with Section 718.2. 


2603.5.1 Fire-resistance-rated walls. Where the wall is 
required to have a /ire-resistance rating, data based on 
tests conducted in accordance with ASTM E119 or UL 
263 shall be provided to substantiate that the fire-resis- 
tance rating is maintained. 


2603.5.2 Thermal barrier. Any foam plastic insulation 
shall be separated from the building interior by a thermal 
barrier meeting the provisions of Section 2603.4, unless 
special approval is obtained on the basis of Section 
2603.9. 


Exception: One-sfory buildings 
Section 2603.4.1.4. 


2603.5.3 Potential heat. The potential heat of foam plas- 
tic insulation in any portion of the wall or panel shall not 
exceed the potential heat expressed in Btu per square feet 
(mJ/m?) of the foam plastic insulation contained in the 
wall assembly tested in accordance with Section 2603.5.5. 
The potential heat of the foam plastic insulation shall be 
determined by tests conducted in accordance with NFPA 
259 and the results shall be expressed in Btu per square 
feet (mJ/m?). 


Exception: One-s/ory buildings complying with 
Section 2603.4.1.4. 


2603.5.4 Flame spread and smoke-developed indices. 
Foam plastic insulation, exterior coatings and facings shall 
be tested separately in the thickness intended for use, but 
not to exceed 4 inches (102 mm), and shall each have a 
flame spread index of 25 or less and a smoke-developed 
index of 450 or less as determined in accordance with 
ASTM E84 or UL 723. 


Exception: Prefabricated or factory-manufactured 
panels having minimum 0.020-inch (0.51 mm) alumi- 
num facings and a total thickness of '/, inch (6.4 mm) 
or less are permitted to be tested as an assembly where 


complying with 
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the foam plastic core is not exposed in the course of 
construction. 


2603.5.5 Vertical and lateral fire propagation. The ех/е- 
rior wall assembly shall be tested in accordance with and 
comply with the acceptance criteria of NFPA 285. 


Exceptions: 


1. One-story buildings complying with Section 
2603.4.1.4. 


2. Wall assemblies where the foam plastic insula- 
tion is covered on each face by not less than 1- 
inch (25 mm) thickness of masonry or concrete 
and meeting one of the following: 


2.1. There is no airspace between the insula- 
tion and the concrete or masonry. 


2.2. The insulation has a flame spread index 
of not more than 25 as determined in 
accordance with ASTM E84 or UL 723 
and the maximum airspace between the 
insulation and the concrete or masonry 
is not more than 1 inch (25 mm). 


2603.5.6 Label required. The edge or face of each piece, 
package or container of foam plastic insulation shall bear 
the /abel of an approved agency. The label shall contain 
the manufacturer’s or distributor’s identification, model 
number, serial number or definitive information describ- 
ing the product or materials’ performance characteristics 
and approved agency’s identification. 


2603.5.7 Ignition. Exterior walls shall not exhibit 
sustained flaming where tested in accordance with NFPA 
268. Where a material is intended to be installed in more 
than one thickness, tests of the minimum and maximum 
thickness intended for use shall be performed. 


Exception: Assemblies protected on the outside with 
one of the following: 


1. A thermal barrier complying with Section 
2603.4. 


2. A minimum 1-іпсһ (25 mm) thickness of con- 
crete or masonry. 


3. Glass-fiber-reinforced concrete panels of a mini- 
mum thickness of ?/, inch (9.5 mm). 


4. Metal-faced panels having minimum 0.019-inch- 
thick (0.48 mm) aluminum or 0.016-inch-thick 
(0.41 mm) corrosion-resistant steel outer facings. 


5. A minimum "inch (22.2 mm) thickness of 
stucco complying with Section 2510. 


6. A minimum '/,-inch (6.4 mm) thickness of fiber- 
cement lap, panel or shingle siding complying 
with Section 1404.16 and Section 1404.16.1 or 
1404.16.2. 


2603.6 Roofing. Foam plastic insulation meeting the require- 
ments of Sections 2603.2, 2603.3 and 2603.4 shall be 
permitted as part of a roof-covering assembly, provided that 
the assembly with the foam plastic insulation is a Class A, B 
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or C roofing assembly where tested in accordance with 
ASTM E108 or UL 790. 


2603.7 Foam plastic in plenums as interior finish or inte- 
rior trim. Foam plastic in plenums used as interior wall or 
ceiling finish, or interior trim, shall exhibit a flame spread 
index of 25 or less and a smoke-developed index of 50 or less 
when tested in accordance with ASTM E84 or UL 723 at the 
maximum thickness and density intended for use, and shall be 
tested in accordance with NFPA 286 and meet the acceptance 
criteria of Section 803.1.1. As an alternative to testing to 
NFPA 286, the foam plastic shall be approved based on tests 
conducted in accordance with Section 2603.9. 


Exceptions: 


1. Foam plastic in plenums used as interior wall or 
ceiling finish, or interior trim, shall exhibit a flame 
spread index of 75 or less and a smoke-developed 
index of 450 or less when tested in accordance with 
ASTM E84 or UL 723 at the maximum thickness 
and density intended for use, where it is separated 
from the airflow in the plenum by a thermal barrier 
complying with Section 2603.4. 


2. Foam plastic in plenums used as interior wall or 
ceiling finish, or interior trim, shall exhibit a flame 
spread index of 75 or less and a smoke-developed 
index of 450 or less when tested in accordance with 
ASTM E84 or UL 723 at the maximum thickness 
and density intended for use, where it is separated 
from the airflow in the plenum by corrosion-resis- 
tant steel having a base metal thickness of not less 
than 0.0160 inch (0.4 mm). 


3. Foam plastic in plenums used as interior wall or 
ceiling finish, or interior trim, shall exhibit a flame 


СИ VERY HEAVY 


MODERATE TO HEAVY 
SLIGHT TO MODERATE 


(77 | мометовиент 


spread index of 75 or less and а smoke-developed 
index of 450 or less when tested in accordance with 
ASTM E84 or UL 723 at the maximum thickness 
and density intended for use, where it is separated 
from the airflow in the plenum by not less than а 1- 
inch (25 mm) thickness of masonry or concrete. 


2603.8 Protection against termites. In areas where the prob- 
ability of termite infestation is very heavy in accordance with 
Figure 2603,8, extruded and expanded polystyrene, polyiso- 
cyanurate and other foam plastics shall not be installed on the 
exterior face or under interior or exterior foundation walls or 
slab foundations located below grade. The clearance between 
foam plastics installed above grade and exposed earth shall 
be not less than 6 inches (152 mm). 


Exceptions: 


1. Buildings where the structural members of walls, 
floors, ceilings and roofs are entirely of noncombus- 
tible materials or preservative-treated wood. 


2. An approved method of protecting the foam plastic 
and structure from subterranean termite damage is 
provided. 


3. On the interior side of basement walls. 


2603.9 Special approval. Foam plastic shall not be required 
to comply with the requirements of Section 2603.4 or those of 
Section 2603.6 where specifically approved based on large- 
scale tests such as, but not limited to, NFPA 286 (with the 
acceptance criteria of Section 803.1.1.1), FM 4880, UL 1040 
or UL 1715. Such testing shall be related to the actual end-use 
configuration and be performed on the finished manufactured 
foam plastic assembly in the maximum thickness intended for 
use. Foam plastics that are used as interior finish on the basis 


FIGURE 2603.8 
TERMITE INFESTATION PROBABILITY MAP 
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of special tests shall conform to the flame spread and smoke- 
developed requirements of Chapter 8. Assemblies tested shall 
include seams, joints and other typical details used in the 
installation of the assembly and shall be tested in the manner 
intended for use. 


2603.10 Wind resistance. Foam plastic insulation complying 
with ASTM C578 and ASTM C1289 and used as exterior 
wall sheathing on framed wall assemblies shall comply with 
ANSI/FS 100 for wind pressure resistance. 


2603.11 Cladding attachment over foam sheathing to 
masonry or concrete wall construction. Cladding shall be 
specified and installed in accordance with Chapter 14 and the 
cladding manufacturer’s installation instructions or an 
approved design. Foam sheathing shall be attached to 
masonry or concrete construction in accordance with the 
insulation manufacturer’s installation instructions or an 
approved design. Furring and furring attachments through 
foam sheathing shall be designed to resist design /oads deter- 
mined in accordance with Chapter 16, including support of 
cladding weight as applicable. Fasteners used to attach clad- 
ding or furring through foam sheathing to masonry or 
concrete substrates shall be approved for application into 
masonry or concrete material and shall be installed in accor- 
dance with the fastener manufacturer’s installation 
instructions. 


Exceptions: 


1. Where the cladding manufacturer has provided 
approved installation instructions for application 
over foam sheathing and connection to a masonry or 
concrete substrate, those requirements shall apply. 


2. For exterior insulation and finish systems, refer to 
Section 1407. 


3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section 1404. 
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2603.12 Cladding attachment over foam sheathing to 
cold-formed steel framing. Cladding shall be specified and 
installed in accordance with Chapter 14 and the cladding 
manufacturer’s approved installation instructions, including 
any limitations for use over foam plastic sheathing, or an 
approved design. Where used, furring and furring attach- 
ments shall be designed to resist design /oads determined in 
accordance with Chapter 16. In addition, the cladding or 
furring attachments through foam sheathing to cold-formed 
steel framing shall meet or exceed the minimum fastening 
requirements of Sections 2603.12.1 and 2603.12.2, or an 
approved design for support of cladding weight. 


Exceptions: 


1. Where the cladding manufacturer has provided 
approved installation instructions for application 
over foam sheathing, those requirements shall apply. 


2. For exterior insulation and finish systems, refer to 
Section 1407. 


3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section 1404. 


2603.12.1 Direct attachment. Where cladding is installed 
directly over foam sheathing without the use of furring, 
cladding minimum fastening requirements to support the 
cladding weight shall be as specified in Table 2603.12.1. 


2603.12.2 Furred cladding attachment. Where steel or 
wood furring is used to attach cladding over foam sheath- 
ing, furring minimum fastening requirements to support 
the cladding weight shall be as specified in Table 
2603.12.2. Where placed horizontally, wood furring shall 
be preservative-treated wood in accordance with Section 
2303.1.9 or naturally durable wood and fasteners shall be 
corrosion resistant in accordance Section 2304.10.6. Steel 
furring shall have a minimum G60 galvanized coating. 


TABLE 2603.12.1 
CLADDING MINIMUM FASTENING REQUIREMENTS FOR DIRECT 
ATTACHMENT OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT’ 


CLADDING 
FASTENER 
VERTICAL 
SPACING 
(inches) 


CLADDING FASTENER CLADDING 
THROUGH FOAM SHEATHING FASTENER TYPE 
INTO: AND MINIMUM SIZE” 


#8 screw into 
33 mil steel or 
thicker 


Cold-formed steel framing 
(minimum penetration of steel 
thickness plus 3 threads) 


#10 screw into 
33 mil steel 


#10 screw into 
43 mil steel or 
thicker 


MAXIMUM THICKNESS OF FOAM SHEATHING* 
(inches) 


16" о.с. fastener horizontal spacing 24" o.c. fastener horizontal spacing 
Cladding weight Cladding weight 


кшш [ию pre [зш [эз [тз о 
e [35 | 160 | ово [3m | мо | DR | D& | 
L3: | зао [18 o | би | з00 | 065 | DR | D& | 
e [m [зм [27 | 195 [ 40 | 200 | 170 | 955 | 
e [m | зло | 205 [1 | 400 | 225 [оло | ок | 
12 | зао | 228 [ол | pk | зло | ма | Би | би | 
6 | 400 [40 [з | 36 | 400 | 40 | 345 | 270 | 
e [4 [б [эл | 3.00 | 400 | 345 | 280 | 18] 
„а [eo | 385 [280 | 186 | 400 | 365 | 150 | Би | 


| праг | зри | терет | араг | spot | траг | тараг 25557 | 


For SI: 1 inch = 25.4 mm, | pound per square foot (psf) = 0.0479 kPa, 1 pound per square inch = 0.00689 MPa. 


DR = design required, о.с. = on center. 


a. Cold-formed steel framing shall be minimum 33 ksi steel for 33 mil and 43 mil steel and 50 ksi steel for 54 mil steel or thicker. 


b. Screws shall comply with the requirements of AISI $240. 


с. Foam sheathing shall have a minimum compressive strength of 15 pounds per square inch in accordance with ASTM C578 or ASTM C1289. 
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TABLE 2603.12.2 
FURRING MINIMUM FASTENING REQUIREMENTS FOR 
APPLICATION OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT* 


MAXIMUM THICKNESS OF FOAM SHEATHING* 
MINIMUM FASTENER (inches) 


PENETRATION | SPACING IN 16" о.с. furring® 24" o.c. furring* 
INTO WALL FURRING 
FRAMING (inches)| (inches) Cladding weight Cladding weight 
Грея | 16 pot 25 pat | Spot [ры EIE 


3.00 3.00 | 0.65 
atoli aa ХЫ | КОЛ a DR DOR 1300 ЯН 


FASTENER 
TYPE AND 
MINIMUM 
SIZE* 


FURRING 
MATERIAL 


FRAMING 
MEMBER 


eiae [16 — 309 | 100 | DR [DR [285 | DR | DR | Би 

ав ок [oe [эж | 220 | DR | DR ок 
| sence 2. СИЕ Голо or [30 fros] RT oR 
#10 screw tee ickness 


plus 3 threads 


Steel thickness 
43 mil or рр plus 3 threads : 
thicker cold- „ок [эк | 220 | рк | ок | DR | 
бөлігі m o в [4% [385 | 285 | 139 | 400 | 395 ао DR | 
MO sence teel thickness 


Minimum 33 mil 
steel furring or 
minimum 1х 
wood furring® 


[m ao aas | or | px [з oss | px | nx | 


For SI: 1 inch = 25.4 mm, 1 pound per square foot (psf) = 0.0479 kPa, 1 pound per square inch = 0.00689 MPa. 

DR = Design Required, o.c. = on center. 

a. Wood furring shall be spruce-pine-fir or any softwood species with a specific gravity of 0.42 or greater. Steel furring shall be minimum 33 ksi steel. 
Coldformed steel studs shall be minimum 33 ksi steel for 33 mil and 43 mil thickness and 50 ksi steel for 54 mil steel or thicker. 

b. Screws shall comply with the requirements of AISI $240. 


c. Where the required cladding fastener penetration into wood material exceeds 3/4 inch and is not more than 1'/, inches, a minimum 2-inch nominal wood 
furring or an approved design shall be used. 


d. Foam sheathing shall have a minimum compressive strength of 15 pounds per square inch in accordance with ASTM C578 or ASTM C1289. 

e. Furring shall be spaced not more than 24 inches on center, in a vertical or horizontal orientation. In a vertical orientation, furring shall be located over wall 
studs and attached with the required fastener spacing. In a horizontal orientation, the indicated 8-inch and 12-inch fastener spacing in furring shall be achieved 
by use of two fasteners into studs at 16 inches and 24 inches on center, respectively. 


2603.13 Cladding attachment over foam sheathing to 
wood framing. Cladding shall be specified and installed in 
accordance with Chapter 14 and the cladding manufacturer’s 
installation instructions. Where used, furring and furring 
attachments shall be designed to resist design /oads deter- 
mined in accordance with Chapter 16. In addition, the 
cladding or furring attachments through foam sheathing to 
framing shall meet or exceed the minimum fastening require- 
ments of Section 2603.13.1 or 2603.13.2, or an approved 


furring minimum fastening requirements to support the 
cladding weight shall be as specified in Table 2603.13.2. 
Where placed horizontally, wood furring shall be preser- 
vative-treated wood in accordance with Section 2303.1.9 
or naturally durable wood and fasteners shall be corrosion 
resistant in accordance with Section 2304.10.6. 


SECTION 2604 


design for support of cladding weight. 
Exceptions: 


1. Where the cladding manufacturer has provided 
approved installation instructions for application over 
foam sheathing, those requirements shall apply. 


2. For exterior insulation and finish systems, refer to 
Section 1407. 


3. For anchored masonry or stone veneer installed over 
foam sheathing, refer to Section 1404. 

2603.13.1 Direct attachment. Where cladding is installed 
directly over foam sheathing without the use of furring, 
minimum fastening requirements to support the cladding 
weight shall be as specified in Table 2603.13.1. 
2603.13.2 Furred cladding attachment. Where wood 
furring is used to attach cladding over foam sheathing, 
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INTERIOR FINISH AND TRIM 


2604.1 General. Plastic materials installed as interior finish 
or ігіт shall comply with Chapter 8. Foam plastics shall only 
be installed as interior finish where approved in accordance 
with the special provisions of Section 2603.9. Foam plastics 
that are used as interior finish shall meet the flame spread and 
smoke-developed index requirements for interior finish in 
accordance with Chapter 8. Foam plastics installed as interior 
trim shall comply with Section 2604.2. 


2604.1.1 Plenums. Foam plastics installed in plenums as 
interior wall or ceiling finish shall comply with Section 
2603.7. Foam plastics installed in plenums as interior trim 
shall comply with Sections 2604.2 and 2603.7. 


2604.2 Interior trim. Foam plastic used as interior trim shall 
comply with Sections 2604.2.1 through 2604.2.4. 
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TABLE 2603.13.1 
CLADDING MINIMUM FASTENING REQUIREMENTS FOR DIRECT 
ATTACHMENT OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING WEIGHT? 


MAXIMUM THICKNESS OF FOAM SHEATHING* 
(INCHES) 


ува Ген лева Г а за Г гонг ери EIE 
БЕКЕН р [таз | 075 | эк [200 | o8 [эк ок | 
e [39 | поо | и | рк | 200 | 055 ок ок 
[uz | зоо оз | DR | DR | 185 | DR | DR | DK | 
e | зю [1m |o [зз 39 | 105 | 93 | DX | 
[s [30 | пао [оё | DR |3w [оло | Dk | DX | 
СЕ | зао [wm | p& | DR | z:5 | PR | DR | DX | 
[56 аю [эз [1 | 675 | 4099 | 135 | 9:5 | БК | 
з [eo | 135 | ово | рк | 19 | 099 | D& | D | 
[uz [1% [о | p& | рк | 210 [озб | DR | DR | 
e [io | 335 | 205 | пао | 40 | 225 | 125 | бо | 
[5$ [4 | 255 | 145 | 09s | 400 | 160 [085 | 00 | 
[ 3: [1 | Го | о0 | 400 | 025 | DR | Би | 


For SI: 1 inch = 25.4 mm, | pound per square foot (psf) = 0.0479 kPa. 

DR = Design Required, o.c. = on center. 

a. Wood framing shall be spruce-pine-fir or any wood species with a specific gravity of 0.42 or greater in accordance with ANSI/AWC NDS. 
b. Nail fasteners shall comply with ASTM #1667, except nail length shall be permitted to exceed ASTM F 1667 standard lengths. 

с. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C578 or ASTM C1289. 


CLADDING 

FASTENER 
VERTICAL 
SPACING 
(INCHES) 


CLADDING FASTENER 
THROUGH FOAM 
SHEATHING INTO: 


CLADDING FASTENER TYPE 
AND MINIMUM SIZE” 


0.113" diameter nail 


0.120" diameter nail 


Wood Framing 
(minimum 1'/,- inch 
penetration) 


0.131" diameter nail 


0.162" diameter nail 


2604.2.1 Density. The minimum density of the interior 2. Plastic veneer shall not be attached to any exterior wall 
trim shall be 20 pcf (320 kg/m’). to a height greater than 50 feet (15 240 mm) above 
2604.2.2 Thickness. The maximum thickness of the inte- grade. 

rior trim shall be '/, inch (12.7 mm) and the maximum 3. Sections of plastic veneer shall not exceed 300 square 
width shall be 8 inches (204 mm). feet (27.9 m?) in area and shall be separated by not less 
2604.2.3 Area limitation. The interior trim shall not than 4 feet (1219 mm) vertically, 

constitute more than 10 percent of the specific wall or ceil- Exception: The area and separation requirements and the 
ing areas to which it is attached. smoke-density limitation are not applicable to plastic 


2604.2.4 Flame spread. The //ame spread index shall not TENES, SP lied © buildings constructed of Туре NE 
exceed 75 where tested in accordance with ASTM E84 or сапера, provided that hé. wells: аге Hos remira to 
UL 723. The smoke-developed index shall not be limited. have a fire-resistance rating. 

2605.3 Plastic siding. Plastic siding shall comply with the 


Exception: Where the interior trim material has been requirements of Sections 1403 and 1404. 


tested as an interior finish in accordance with NFPA 
286 and complies with the acceptance criteria in 


Section 803.1.1.1, it shall not be required to be tested SECTION 2606 
for flame spread index in accordance with ASTM E84 LIGHT-TRANSMITTING PLASTICS 
or UL 723. 


2606.1 General. The provisions of this section and Sections 

2607 through 2611 shall govern the quality and methods of 

SECTION 2605 application of light-transmitting plastics for use as light- 

PLASTIC VENEER transmitting materials in buildings and structures. Foam plas- 

tics shall comply with Section 2603. Light-transmitting 

plastic materials that meet the other code requirements for 

walls and roofs shall be permitted to be used in accordance 
with the other applicable chapters of the code. 


2606.2 Approval for use. Sufficient technical data shall be 
submitted to substantiate the proposed use of any light-trans- 
mitting material, as approved by the building official and 
subject to the requirements of this section. 


2605.1 Interior use. Where used within a building, plastic 
veneer shall comply with the interior finish requirements of 
Chapter 8. 


2605.2 Exterior use. Exterior plastic veneer, other than plas- 
tic siding, shall be permitted to be installed on the exterior 
walls of buildings of any type of construction in accordance 
with all of the following requirements: 


1. Plastic veneer shall comply with Section 2606.4. 
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TABLE 2603.13.2 
FURRING MINIMUM FASTENING REQUIREMENTS FOR 
APPLICATION OVER FOAM PLASTIC SHEATHING TO SUPPORT CLADDING МЕІСНТ? > 


cians MAXIMUM THICKNESS OF FOAM SHEATHING" 
FASTENER (INCHES) 
FASTENER | PENETRATION 
FURRING FRAMING SPACING IN A UP TT 
MATERIAL MEMBER TYPEAND | INTOWALL | “EURRING 9 g 


MINIMUM SIZE FRAMING 


(INCHES) 


aT [Hoa [ее [ЕЯ | Sat [et Чери ят 
а оя ano тео [ею | с | 
„ [2 [400 [16 [985 | pr [405 | 025 | oR | DR | 
те [ew [119 ок ок [395 Гаво | DR ок 
[8 [eo [1% | 245 | 160 | 40 | 278 | 145 [985] 
те | [19 | 095 | or [495 [15 | DR | DR | 
при а ра 


(INCHES) 


0.131" 
diameter nail 


0.162" 
diameter nail 


Minimum 2x 
Wood Stud 


Minimum 1х 
Wood Furring* 


No. 10 
wood screw 


те pm | 165 | 625 | or [495 [оо | DR | bx | 
БЕЛЕН | пио [оо ок | Би | 285 | DR | DR [DR 
[1 [ao | 266 | 150 | 030 | 400 тє | ово | DR | 
[2 [ew [110 | эж | РК [325 озо | PR [вв | 


For SI: 1 inch = 25.4 mm, 1 pound per square foot (psf) = 0.0479 kPa, 1 pound per square inch = 0.00689 MPa. 

DR = Design Required, o.c. = on center. 

a. Wood framing and furring shall be spruce-pine-fir or any wood species with a specific gravity of 0.42 or greater in accordance with ANSI/AWC NDS. 

b. Nail fasteners shall comply with ASTM F1667, except nail length shall be permitted to exceed ASTM F1667 standard lengths. 

c. Where the required cladding fastener penetration into wood material exceeds 3/4 inch and is not more than 11/2 inches, a minimum 2-inch nominal wood 
furring or an approved design shall be used. 

d. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C578 or ASTM C1289. 

e. Furring shall be spaced not greater than 24 inches on center in a vertical or horizontal orientation. In a vertical orientation, furring shall be located over wall 
studs and attached with the required fastener spacing. In a horizontal orientation, the indicated 8-inch and 12-inch fastener spacing in furring shall be achieved 
by use of two fasteners into studs at 16 inches and 24 inches on center, respectively. 


| " 
4 
lag screw 


2606.3 Identification. Each unit or package of light-trans- 
mitting plastic shall be identified with a mark or decal 
satisfactory to the building official, which includes identifica- 
tion as to the material classification. 


2606.4 Specifications. Light-transmitting plastics, including 
thermoplastic, thermosetting or reinforced thermosetting 
plastic material, shall have a self-ignition temperature of 
650°F (343°C) or greater where tested in accordance with 
ASTM D1929; a smoke-developed index not greater than 450 
where tested in the manner intended for use in accordance 
with ASTM E84 or UL 723, or a maximum average smoke 
density rating not greater than 75 where tested in the thick- 
ness intended for use in accordance with ASTM D2843 and 
shall conform to one of the following combustibility 
classifications: 


Class CC1: Plastic materials that have a burning extent of 
1 inch (25 mm) or less where tested at a nominal thickness 
of 0.060 inch (1.5 mm), or in the thickness intended for 
use, in accordance with ASTM D635. 


Class CC2: Plastic materials that have a burning rate of 
2'/, inches per minute (1.06 mm/s) or less where tested at a 
nominal thickness of 0.060 inch (1.5 mm), or in the thick- 
ness intended for use, in accordance with ASTM D635. 


2606.5 Structural requirements. Light-transmitting plastic 
materials in their assembly shall be of adequate strength and 
durability to withstand the /oads indicated in Chapter 16. 
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Technical data shall be submitted to establish stresses, maxi- 
mum unsupported spans and such other information for the 
various thicknesses and forms used as deemed necessary by 
the building official. 


2606.6 Fastening. Fastening shall be adequate to withstand 
the /oads in Chapter 16. Proper allowance shall be made for 
expansion and contraction of light-transmitting plastic mate- 
rials in accordance with accepted data on the coefficient of 
expansion of the material and other material in conjunction 
with which it is employed. 


2606.7 Light-diffusing systems. Unless the building is 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, light-diffusing systems 
shall not be installed in the following occupancies and 
locations: 


1. Group A with an occupant load of 1,000 or more. 


2. Theaters with a stage and proscenium opening and an 
occupant load of 700 or more. 


3. Group I-2. 

4. Group I-3. 

5. Interior exit stairways and ramps and exit passage- 
ways. 


2606.7.1 Support. Light-transmitting plastic diffusers 
shall be supported directly or indirectly from ceiling or 
roof construction by use of noncombustible hangers. 
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Hangers shall be not less than No. 12 steel-wire gage 
(0.106 inch) galvanized wire or equivalent. 


2606.7.2 Installation. Light-transmitting plastic diffusers 
shall comply with Chapter 8 unless the light-transmitting 
plastic diffusers will fall from the mountings before ignit- 
ing, at an ambient temperature of not less than 200°F 
(111°C) below the ignition temperature of the panels. The 
panels shall remain in place at an ambient room tempera- 
ture of 175°F (79°C) for a period of not less than 15 
minutes. 


2606.7.3 Size limitations. Individual panels or units shall 
not exceed 10 feet (3048 mm) in length nor 30 square feet 
(2.79 т?) in area. 


2606.7.4 Automatic sprinkler system. In buildings that 
are equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1, plastic light- 
diffusing systems shall be protected both above and below 
unless the sprinkler system has been specifically approved 
for installation only above the /ight-diffusing system, ог 
the light-diffusing system is listed and labeled in accor- 
dance with UL 723$. Areas of light-diffusing systems that 
are protected in accordance with this section shall not be 
limited. 


2606.7.5 Electrical luminaires. Light-transmitting plastic 
panels and light-diffuser panels that are installed in 
approved electrical luminaires shall comply with the 
requirements of Chapter 8 unless the light-transmitting 
plastic panels conform to the requirements of Section 
2606.7.2. The area of approved light-transmitting plastic 
materials that is used in required exits or corridors shall 
not exceed 30 percent of the aggregate area of the ceiling 
in which such panels are installed, unless the building is 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1. 


2606.8 Partitions. Light-transmitting plastics used in or as 
partitions shall comply with the requirements of Chapters 6 
and 8. 


2606.9 Bathroom accessories. Light-transmitting plastics 
shall be permitted as glazing in shower stalls, shower doors, 
bathtub enclosures and similar accessory units. Safety glazing 
shall be provided in accordance with Chapter 24. 


2606.10 Awnings, patio covers and similar structures. 
Awnings constructed of light-transmitting plastics shall be 
constructed in accordance with the provisions specified in 
Section 3105 and Chapter 32 for projections. Patio covers 
constructed of light-transmitting plastics shall comply with 
Section 2606. Light-transmitting plastics used in canopies at 
motor fuel-dispensing facilities shall comply with Section 
2606, except as modified by Section 406.7.2. 


2606.11 Greenhouses. Light-transmitting plastics shall be 
permitted in lieu of glass in greenhouses. 


2606.12 Solar collectors. Light-transmitting plastic covers 
on solar collectors having noncombustible sides and bottoms 
shall be permitted on buildings not over three stories above 
grade plane or 9,000 square feet (836.1 m°) in total floor 
area, provided that the light-transmitting plastic cover does 
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not exceed 33.33 percent of the roof area for CC1 materials or 
25 percent of the roof area for CC2 materials. 


Exception: Light-transmitting plastic covers having a 
thickness of 0.010 inch (0.3 mm) or less shall be permitted 
to be of any plastic material provided that the area of the 
solar collectors does not exceed 33.33 percent of the roof 
area. 


SECTION 2607 
LIGHT-TRANSMITTING PLASTIC WALL PANELS 


2607.1 General. Light-transmitting plastics shall not be used 
as wall panels in exterior walls in occupancies in Groups A-l, 
A-2, H, I-2 and 1-3. In other groups, light-transmitting plas- 
tics shall be permitted to be used as wall panels in exterior 
walls, provided that the walls are not required to have a fire- 
resistance rating and the installation conforms to the require- 
ments of this section. Such panels shall be erected and 
anchored on a foundation, waterproofed or otherwise 
protected from moisture absorption and sealed with a coat of 
mastic or other approved waterproof coating. Light-transmit- 
ting plastic wall panels shall comply with Section 2606. 


2607.2 Installation. Exterior wall panels installed as 
provided for herein shall not alter the type of construction 
classification of the building. 


2607.3 Height limitation. Light-transmitting plastics shall 
not be installed more than 75 feet (22 860 mm) above grade 
plane. 


2607.4 Area limitation and separation. The maximum area 
of a single wall panel and minimum vertical and horizontal 
separation requirements for exterior light-transmitting plastic 
wall panels shall be as provided for in Table 2607.4. The 
maximum percentage of wall area of any story in light-trans- 
mitting plastic wall panels shall not exceed that indicated in 
Table 2607.4 or the percentage of unprotected openings 
permitted by Section 705.8, whichever is smaller. 


Exceptions: 


1. In structures provided with approved flame barriers 
extending 30 inches (760 mm) beyond the exterior 
wall in the plane of the floor, a vertical separation 
is not required at the floor except that provided by 
the vertical thickness of the flame barrier projec- 
tion. 


2. Veneers of approved weather-resistant light-trans- 
mitting plastics used as exterior siding in buildings 
of Type V construction in compliance with Section 
1405. 


3. The area of light-transmitting plastic wall panels in 
exterior walls of greenhouses shall be exempt from 
the area limitations of Table 2607.4 but shall be lim- 
ited as required for unprotected openings in accor- 
dance with Section 705.8. 


2607.5 Automatic sprinkler system. Where the building is 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, the maximum percentage 
area of exterior wall in any story in light-transmitting plastic 
wall panels and the maximum square footage of a single area 
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TABLE 2607.4 
AREA LIMITATION AND SEPARATION REQUIREMENTS FOR LIGHT-TRANSMITTING PLASTIC WALL PANELS* 


FIRE SEPARATION DISTANCE 
(feet) 


6 or more but less than 11 


CLASS OF 
PLASTIC 


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m2. 


MAXIMUM PERCENTAGE 
AREA OF EXTERIOR WALL IN 
PLASTIC WALL PANELS 


MINIMUM SEPARATION 
MAXIMUM SINGLE AREA OF OF PLASTIC WALL PANELS 
PLASTIC WALL PANELS (feet) 


(square feet) 


a. For combinations of plastic glazing and plastic wall panel areas permitted, see Section 2607.6. 


b. For reductions in vertical separation allowed, see Section 2607.4. 


given in Table 2607.4 shall be increased 100 percent, but the 
area of light-transmitting plastic wall panels shall not exceed 
50 percent of the wall area in any story, or the area permitted 
by Section 705.8 for unprotected openings, whichever is 
smaller. These installations shall not be installed more than 
75 feet (22 860 mm) above grade plane. 


2607.6 Combinations of glazing and wall panels. Combina- 
tions of light-transmitting plastic glazing and light-transmitting 
plastic wall panels shall be subject to the area, height and 
percentage limitations and the separation requirements applica- 
ble to the class of light-transmitting plastic as prescribed for 
light-transmitting plastic wall panel installations. 


SECTION 2608 
LIGHT-TRANSMITTING PLASTIC GLAZING 


2608.1 Buildings of Type VB construction. Openings in the 
exterior walls of buildings of Type VB construction, where 
not required to be protected by Section 705, shall be permit- 
ted to be glazed or equipped with light-transmitting plastic. 
Light-transmitting plastic glazing shall comply with Section 
2606. 


2608.2 Buildings of other types of construction. Openings 
in the exterior walls of buildings of types of construction 
other than Type VB, where not required to be protected by 
Section 705, shall be permitted to be glazed or equipped with 
light-transmitting plastic in accordance with Section 2606 
and all of the following: 


1. The aggregate area of light-transmitting plastic glazing 
shall not exceed 25 percent of the area of any wall face 
of the story in which it is installed. The area of a single 
pane of glazing installed above the first story above 
grade plane shall not exceed 16 square feet (1.5 т?) 
and the vertical dimension of a single pane shall not 
exceed 4 feet (1219 mm). 


Exception: Where an automatic sprinkler system is 
provided throughout in accordance with Section 
903.3.1.1, the area of allowable glazing shall be 
increased to not more than 50 percent of the wall face 
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of the story in which it is installed with no limit on 
the maximum dimension or area of a single pane of 
glazing. 


2. Approved flame barriers extending 30 inches (762 mm) 
beyond the exterior wall in the plane of the floor, or 
vertical panels not less than 4 feet (1219 mm) in height, 
shall be installed between glazed units located in adja- 
cent stories. 


Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1. 


3. Light-transmitting plastics shall not be installed more 
than 75 feet (22 860 mm) above grade level. 


Exception: Buildings equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1. 


SECTION 2609 
LIGHT-TRANSMITTING PLASTIC ROOF PANELS 


2609.1 General. Light-transmitting plastic roof panels shall 
comply with this section and Section 2606. Light-transmit- 
ting plastic roof panels shall not be installed in Groups H, I-2 
and 1-3. In all other groups, light-transmitting plastic roof 
panels shall comply with any one of the following conditions: 


1. The building is equipped throughout with an automatic 
sprinkler system in accordance with Section 903.3.1.1. 

2. The roof construction is not required to have a fire- 
resistance rating by Table 601. 


3. The roof panels meet the requirements for roof cover- 
ings in accordance with Chapter 15. 


2609.2 Separation. Individual roof panels shall be separated 
from each other by a distance of not less than 4 feet (1219 
mm) measured in a horizontal plane. 


Exceptions: 


1. The separation between roof panels is not required 
in a building equipped throughout with an automatic 
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sprinkler system in accordance with Section 
903.3.1.1. 


2. The separation between roof panels is not required 
in low-hazard occupancy buildings complying with 
the conditions of Section 2609.4, Exception 2 or 3. 


2609.3 Location. Where exterior wall openings are required 
to be protected by Section 705.8, a roof panel shall not be 
installed within 6 feet (1829 mm) of such exterior wall. 


2609.4 Area limitations. Roof panels shall be limited in area 
and the aggregate area of panels shall be limited by a percent- 
age of the floor area of the room or space sheltered in 
accordance with Table 2609.4. 


Exceptions: 


1. The area limitations of Table 2609.4 shall be permit- 
ted to be increased by 100 percent in buildings 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1. 


2. Low-hazard occupancy buildings, such as swim- 
ming pool shelters, shall be exempt from the area 
limitations of Table 2609.4, provided that the build- 
ings do not exceed 5,000 square feet (465 m?) in 
area and have a minimum fire separation distance of 
10 feet (3048 mm). 


3. Greenhouses that are occupied for growing or main- 
taining plants, without public access, shall be 
exempt from the area limitations of Table 2609.4 
provided that they have a minimum fire separation 
distance of 4 feet (1220 mm). 


4. Roof coverings over terraces and patios in occupan- 
cies in Group R-3 shall be exempt from the area lim- 
itations of Table 2609.4 and shall be permitted with 
light-transmitting plastics. 


AREA LIMITATIONS FOR 
AGGREGATE AREA OF 


LIGHT-TRANSMITTING PLASTIC ROOF PANELS 
ROOF PANELS 


TABLE 2609.4 
MAXIMUM AREA OF MARUTI 
CLASS OF PLASTIC INDIVIDUAL ROOF 
PANELS (square feet) (percent of floor area) 
For SI: 1 square foot = 0.0929 m°. 


SECTION 2610 
LIGHT-TRANSMITTING 
PLASTIC SKYLIGHT GLAZING 


2610.1 Light-transmitting plastic glazing of skylight 

assemblies. Skylight assemblies glazed with light-transmit- 

ting plastic shall conform to the provisions of this section and 
| Section 2606. 


Exception: Skylights in which the light-transmitting plas- 
tic conforms to the required roof-covering class in 
accordance with Section 1505. 
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2610.1.1 Unit skylights. Unit skylights glazed with light- 
transmitting plastic shall comply with Section 2405.5. 


2610.2 Mounting. The light-transmitting plastic shall be 
mounted above the plane of the roof on a curb constructed 
in accordance with the requirements for the type of 
construction classification, but not less than 4 inches (102 
mm) above the plane of the roof. Edges of the light-trans- 
mitting plastic skylights or domes shall be protected by 
metal or other approved noncombustible material, or the 
light transmitting plastic dome or skylight shall be shown to 
be able to resist ignition where exposed at the edge to a 
flame from a Class B brand as described in ASTM E108 or 
UL 790. The Class B brand test shall be conducted on a 
skylight that is elevated to a height as specified in the manu- 
facturer’s installation instructions, but not less than 4 inches 
(102 mm). 


Exceptions: 


1. Curbs shall not be required for skylights used on 
roofs having a minimum slope of three units vertical 
in 12 units horizontal (25-percent slope) in occupan- 
cies in Group R-3 and on buildings with a nonclassi- 
fied roof covering. 


2. The metal or noncombustible edge material is not 
required where nonclassified roof coverings are per- 
mitted. 


2610.3 Slope. Flat or corrugated light-transmitting plastic 
skylights shall slope not less than four units vertical in 12 
units horizontal (4:12). Dome-shaped skylights shall rise 
above the mounting flange a minimum distance equal to 10 
percent of the maximum width of the dome but not less than 3 
inches (76 mm). 


Exception: Skylights that pass the Class B Burning Brand 
Test specified in ASTM E108 or UL 790. 


2610.4 Maximum area of skylights. Each skylight shall 
have a maximum area within the curb of 100 square feet (9.3 
т“). 
Exception: The area limitation shall not apply where the 
building is equipped throughout with an automatic sprin- 
Мет system in accordance with Section 903.3.1.1 or the 
building is equipped with smoke and heat vents in accor- 
dance with Section 910. 


2610.5 Aggregate area of skylights. The aggregate area of 
skylights shall not exceed 33'/, percent of the floor area of the 
room or space sheltered by the roof in which such skylights 
are installed where Class CC1 materials are utilized, and 25 
percent where Class CC2 materials are utilized. 


Exception: The aggregate area limitations of light-trans- 
mitting plastic skylights shall be increased 100 percent 
beyond the limitations set forth in this section where the 
building is equipped throughout with an automatic sprin- 
Мег system in accordance with Section 903.3.1.1 or the 
building is equipped with smoke and heat vents in accor- 
dance with Section 910. 
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2610.6 Separation. Skylights shall be separated from each 
other by a distance of not less than 4 feet (1219 mm) 
measured in a horizontal plane. 


Exceptions: 


1. Buildings equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1. 


2. In Group R-3, multiple skylights located above the 
same room or space with a combined area not 
exceeding the limits set forth in Section 2610.4. 


2610.7 Location. Where exterior wall openings are required 
to be protected in accordance with Section 705, a skylight 
shall not be installed within 6 feet (1829 mm) of such exterior 
wall. 


2610.8 Combinations of roof panels and skylights. Combi- 
nations of light-transmitting plastic roof panels and skylights 
shall be subject to the area and percentage limitations and 
separation requirements applicable to roof panel installations. 


SECTION 2611 
LIGHT-TRANSMITTING PLASTIC INTERIOR SIGNS 


2611.1 General. Light-transmitting plastic interior signs 
shall be limited as specified in Sections 2606 and 2611.2 
through 2611.4. See Section 101.2 for the scope of regulation 
for signs. 


Exception: Light-transmitting plastic interior wall signs in 
covered and open mall buildings shall comply with 
Section 402.6.4. 


2611.2 Maximum area. The aggregate area of all light-trans- 
ти па plastics shall not exceed 24 square feet (2.23 m°). 


Exception: In buildings equipped throughout with an 
automatic sprinkler system in accordance with Section 
903.3.1.1, the aggregate area of light-transmitting plastics 
shall not exceed 100 square feet (9.29 m?), provided that 
all plastics are Class ССІ in accordance with Section 
2606.4. 


2611.3 Separation. Signs exceeding the aggregate area of 
Section 2611.2 shall be separated from each other by not less 
than 4 feet (1219 mm) horizontally and 8 feet (2438 mm) 
vertically. 


2611.4 Encasement. Backs of wall-mounted signs and non- 
illuminated portions of all signs regulated by this section 
shall be fully encased in metal. 


SECTION 2612 
PLASTIC COMPOSITES 


2612.1 General. Plastic composites shall consist of either 
wood/plastic composites or plastic lumber. Plastic compos- 
ites shall comply with the provisions of this code and with the 
additional requirements of Section 2612. 


2612.2 Labeling. Plastic composite deck boards and stair 
treads, or their packaging, shall bear a /abel that indicates 
compliance with ASTM D7032 and includes the allowable 


load and maximum allowable span determined in accordance 
with ASTM D7032. Plastic composite handrails and guards, 
or their packaging, shall bear a label that indicates compli- 
ance with ASTM D7032 and includes the maximum 
allowable span determined in accordance with ASTM D7032. 


2612.3 Flame spread index. Plastic composite deck boards, 
stair treads, handrails and guards shall exhibit a flame spread 
index not exceeding 200 when tested in accordance with 
ASTM E84 or UL 723 with the test specimen remaining in 
place during the test. 


Exception: Materials determined to be noncombustible in 
accordance with Section 703.3. 


2612.4 Termite and decay resistance. Where required by 
Section 2304.12, plastic composite deck boards, stair treads, 
handrails and guards containing wood, cellulosic or any 
other biodegradable materials shall be termite and decay 
resistant as determined in accordance with ASTM D7032. 


2612.5 Construction requirements. Plastic composites 
meeting the requirements of Section 2612 shall be permitted 
to be used as exterior deck boards, stair treads, handrails and 
guards where combustible construction is permitted. 


2612.5.1 Span rating. Plastic composites used as exterior 
deck boards shall have a span rating determined in accor- 
dance with ASTM D7032. 


2612.6 Plastic composite deck boards, stair treads, hand- 
rails and guards. Plastic composite deck boards, stair treads, 
handrails and guards shall be installed in accordance with 
this code and the manufacturer's instructions. 


SECTION 2613 
FIBER-REINFORCED POLYMER 


2613.1 General. The provisions of this section shall govern 
the requirements and uses of fiber-reinforced polymer in and 
on buildings and structures. 


2613.2 Labeling and identification. Packages and contain- 
ers of fiber-reinforced polymer and their components 
delivered to the job site shall bear the label of an approved 
agency showing the manufacturer's name, product listing, 
product identification and information sufficient to determine 
that the end use will comply with the code requirements. 


2613.3 Interior finishes. Fiber-reinforced polymer used as 
interior finishes, decorative materials or trim shall comply 
with Chapter 8. 


2613.3.1 Foam plastic cores. Fiber-reinforced polymer 
used as interior finish and that contains foam plastic cores 
shall comply with Chapter 8 and this chapter. 


2613.4 Light-transmitting materials. Fiber-reinforced 
polymer used as light-transmitting materials shall comply 
with Sections 2606 through 2611 as required for the specific 
application. 


2613.5 Exterior use. Fiber-reinforced polymer shall be 
permitted to be installed on the exterior walls of buildings of 
any type of construction where such polymers meet the 
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requirements of Section 2603.5. Fireblocking shall be 
installed in accordance with Section 718. 


Exceptions: 


1. Compliance with Section 2603.5 is not required 
where all of the following conditions are met: 


l.l. The fiber-reinforced polymer shall not 
exceed an aggregate total of 20 percent of 
the area of the specific wall to which it is 
attached, and single architectural elements 
shall not exceed 10 percent of the area of the 
specific wall to which it is attached, and no 
contiguous sets of architectural elements 
shall not exceed 10 percent of the area of the 
specific wall to which they are attached. 


1.2. The fiber-reinforced polymer shall have a 
flame spread index of 25 or less. The flame 
spread index requirement shall not be 
required for coatings or paints having a 
thickness of less than 0.036 inch (0.9 mm) 
that are applied directly to the surface of the 
fiber-reinforced polymer. 


1.3. Fireblocking complying with Section 
718.2.6 shall be installed. 


1.4. The fiber-reinforced polymer shall be 
installed directly to a noncombustible sub- 
strate or be separated from the exterior wall 
by one of the following materials: corro- 
sion-resistant steel having a minimum base 
metal thickness of 0.016 inch (0.41 mm) at 
any point, aluminum having a minimum 
thickness of 0.019 inch (0.5 mm) or other 
approved noncombustible material. 


2. Compliance with Section 2603.5 is not required 
where the fiber-reinforced polymer is installed on 
buildings that are 40 feet (12 190 mm) or less above 
grade and the following conditions are met: 


2.1. The fiber-reinforced polymer shall meet the 
requirements of Section 1405.1. 


2.2. Where the fire separation distance is 5 feet 
(1524 mm) or less, the area of the fiber-rein- 
forced polymer shall not exceed 10 percent 
of the wall area. Where the fire separation 
distance is greater than 5 feet (1524 mm), 
the area of the exterior wall coverage using 
fiber-reinforced polymer shall not be lim- 
ited. 


2.3. The fiber-reinforced polymer shall have a 
flame spread index of 200 or less. The flame 
spread index requirements do not apply to 
coatings or paints having a thickness of less 
than 0.036 inch (0.9 mm) that are applied 
directly to the surface of the fiber-rein- 
forced polymer. 


2.4. Fireblocking complying with Section 
718.2.6 shall be installed. 
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SECTION 2614 
REFLECTIVE PLASTIC CORE INSULATION 


2614.1 General. The provisions of this section shall govern 
the requirements and uses of reflective plastic core insulation 
in buildings and structures. Reflective plastic core insulation 
shall comply with the requirements of Section 2614 and of 
Section 2614.3 or 2614.4. 


2614.2 Identification. Packages and containers of reflective 
plastic core insulation delivered to the job site shall show the 
manufacturer’s or supplier’s name, product identification and 
information sufficient to determine that the end use will 
comply with the code requirements. 


2614.3 Surface-burning characteristics. Reflective plastic 
core insulation shall have a flame spread index of not more 
than 25 and a smoke-developed index of not more than 450 
when tested in accordance with ASTM E84 or UL 723. The 
reflective plastic core insulation shall be tested at the maxi- 
mum thickness intended for use. Test specimen preparation 
and mounting shall be in accordance with ASTM E2599. 


2614.4 Room corner test heat release. Reflective plastic 
core insulation shall comply with the acceptance criteria of 
Section 803.1.1.1 when tested in accordance with NFPA 286 
or UL 1715 in the manner intended for use and at the maxi- 
mum thickness intended for use. 
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CHAPTER 27 
ELECTRICAL 


SECTION 2701 
GENERAL 


2701.1 Scope. The provisions of this chapter and the Electri- 
cal Code shall govern the design, construction, erection and 
installation of the electrical components, appliances, equip- 
ment and systems used in buildings and structures covered by 
this code. The Electrical Code shall govern the design, instal- 
lation, alteration, repair, relocation, replacement and addition 
of electrical components, appliances, or equipment and 
systems. 


SECTION 2702 
EMERGENCY AND STANDBY POWER SYSTEMS 


2702.1 General. Emergency power systems and standby 
power systems shall comply with Sections 2702.1.1 through 
2702.1.8. 


2702.1.1 Stationary generators. Stationary emergency 
and standby power generators required by this code shall 
be listed in accordance with UL 2200. 


2702.1.2 Fuel-line piping protection. Fuel lines supply- 
ing a generator set inside a high-rise building shall be 
separated from areas of the building other than the room 
the generator is located in by one of the following 
methods: 


1. A fire-resistant pipe-protection system that has been 
tested in accordance with UL 1489. The system shall 
be installed as tested and in accordance with the 
manufacturer’s installation instructions, and shall 
have a rating of not less than 2 hours. Where the 
building is protected throughout with an automatic 
sprinkler system installed in accordance with Sec- 
tion 903.3.1.1, the required rating shall be reduced 
to 1 hour. 


2. An assembly that has a fire-resistance rating of not 
less than 2 hours. Where the building is protected 
throughout with an automatic sprinkler system 
installed in accordance with Section 903.3.1.1, the 
required fire-resistance rating shall be reduced to 1 
hour. 


3. Other approved methods. 


2702.1.3 Installation. Emergency power systems and 
standby power systems required by this code shall be 
installed in accordance with this code, the Electrical Code, 
NFPA 70, NFPA 110 and NFPA 111. 


2702.1.4 Load transfer. Emergency power systems shall 
automatically provide secondary power within 10 seconds 
after primary power is lost, unless specified otherwise in 
this code. Standby power systems shall automatically 
provide secondary power within 60 seconds after primary 
power is lost, unless specified otherwise in this code. 
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2702.1.5 Load duration. Emergency power systems and 
standby power systems shall be designed to provide the 
required power for a minimum duration of 2 hours without 
being refueled or recharged, unless specified otherwise in 
this code. 


2702.1.6 Uninterruptable power source. An uninter- 
rupted source of power shall be provided for equipment 
where required by the manufacturer’s instructions, the list- 
ing, this code or applicable referenced standards. 


2702.1.7 Interchangeability. Emergency power systems 
shall be an acceptable alternative for installations that 
require standby power systems. 


2702.1.8 Group I-2 occupancies. In Group I-2 occupan- 
cies located in flood hazard areas established by the flood 
plain administrator in accordance with Section 1612.3, 
where new essential electrical systems are installed, and 
where new essential electrical system generators are 
installed, the systems and generators shall be located and 
installed in accordance with ASCE 24. Where connections 
for hookup of temporary generators are provided, the 
connections shall be located at or above the elevation 
required in ASCE 24. 


2702.2 Where required. Emergency and standby power 
systems shall be provided where required by Sections 
2702.2.1 through 2702.2.19. 


2702.2.1 Ambulatory care facilities. Essential electrical 
systems for ambulatory care facilities shall comply with 
Section 422.6. 


2702.2.2 Elevators and platform lifts. Standby power 
shall be provided for elevators and platform lifts as 
required in Sections 1009.4.1, 1009.5, 3003.1, 3007.8 and 
3008.8. 


2702.2.3 Emergency responder communication cover- 
age systems. Standby power shall be provided for in- 
building 2-way emergency responder communication 
coverage systems required in Section 918, The standby 
power supply shall be capable of operating the in-building 
2-way emergency responder communication coverage 
system at 100-percent system operation capacity for a 
duration of not less than 12 hours. 


2702.2.4 Emergency voice/alarm communication 
systems. Standby power shall be provided for emergency 
voice/alarm communication systems in accordance with 
NFPA 72. 


2702.2.5 Exhaust systems. Standby power shall be 
provided for common exhaust systems for domestic kitch- 
ens located in multistory structures as required in Section 
505.5 of the Mechanical Code. Standby power shall be 
provided for common exhaust systems for clothes dryers 
located in multistory structures as required in Section 
504.11 of the Mechanical Code. 
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2702.2.6 Exit signs. Emergency power shall be provided 
for exit signs as required in Section 1013.6.3. The system 
shall be capable of powering the required load for a dura- 
tion of not less than 90 minutes. 


2702.2.7 Gas detection system. Emergency or standby 
power shall be provided for gas detection systems in 
accordance with this code. 


2702.2.8 Group I-2 occupancies. Essential electrical 
systems for Group I-2 occupancies shall be in accordance 
with Section 407.11. 


2702.2.9 Group I-3 occupancies. Emergency power shall 
be provided for power-operated doors and locks in Group 
I-3 occupancies as required in Section 408.4.2. 


2702.2.10 Hazardous materials. Emergency or standby 
power shall be provided in occupancies with hazardous 
materials where required by this code. 


2702.2.11 High-rise buildings. Emergency and standby 
power shall be provided in high-rise buildings as required 
in Section 403.4.8. 


2702.2.12 Hydrogen fuel gas rooms. Standby power 
shall be provided for hydrogen fuel gas rooms as required 
by this code. 


2702.2.13 Laboratory suites. Standby or emergency 
power shall be provided in accordance with Section 
415.12.6 where /aboratory suites are located above the 
sixth story above grade plane or located in a story below 
grade plane. 


2702.2.14 Means of egress illumination. Emergency 
power shall be provided for means of egress illumination 
as required in Section 1008.3. The system shall be capable 
of powering the required load for a duration of not less 
than 90 minutes. 


2702.2.15 Membrane structures. Standby power shall be 
provided for auxiliary inflation systems in permanent 
membrane structures as required in Section 3102.8.2. 
Standby power shall be provided for a duration of not less 
than 4 hours. 


2702.2.16 Semiconductor fabrication facilities. Emer- 
gency power shall be provided for semiconductor 
fabrication facilities as required in Section 415.11.11. 


2702.2.17 Smoke control systems. Standby power shall 
be provided for smoke control systems as required in 
Sections 404.7, 909.11, 909.20.7.2 and 909.21.5. 


2702.2.18 Special purpose horizontal sliding, accordion 
or folding doors. Standby power shall be provided for 
special purpose horizontal sliding, accordion or folding 
doors as required in Section 1010.3.3. The standby power 
supply shall have a capacity to operate not fewer than 50 
closing cycles of the door. 


2702.2.19 Underground buildings. Emergency and 
standby power shall be provided in underground buildings 
as required in Section 405. 
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2702.3 Critical circuits. Required critical circuits shall be A 
installed and protected in accordance with the Electrical i 
Code and provide a fire-resistance rating of not less than 1 
hour. 


SECTION 2703 
ELECTRICAL ROOM SIGNAGE 


2703.1 Labeling. Doors into electrical control panel rooms 
shall be marked with a plainly visible and legible sign stating 
“ELECTRICAL ROOM” or similar approved wording. 
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CHAPTER 28 
MECHANICAL SYSTEMS 


SECTION 2801 
GENERAL 


>| | 2801.1 Scope. The provisions of this chapter and the 
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Mechanical Code shall govern the design, construction, erec- 
tion and installation of mechanical appliances, equipment and 
systems used in buildings and structures covered by this code. 
Masonry chimneys, fireplaces and barbecues shall comply 
with the Mechanical Code and Chapter 21 of this code. The 
Mechanical Code shall govern the use and maintenance of 
mechanical components, appliances, equipment and systems. 
The Mechanical Code shall govern the alteration, repair, relo- 
cation, replacement and addition of mechanical components, 
appliances, equipment and systems. 


SECTION 2802 
FUEL OIL STORAGE SYSTEMS 


2802.1 Fuel oil storage systems. Fuel oil storage systems 
shall be installed in accordance with this code. Fuel oil piping 
systems shall be installed in accordance with the Mechanical 
Code. 


2802.1.1 Fuel oil storage inside buildings. Fuel oil stor- 
age inside buildings shall comply with Section 444 or 
Sections 2802.1.1.1 through 2802.1.1.7. 


2802.1.1.1 Quantity limits. One or more fuel oil stor- 
age tanks containing Class II or III combustible liquid 
shall be permitted in a building. The aggregate capacity 
of all tanks shall not exceed the following: 


1. 660 gallons (2498 L) in unsprinklered buildings, 
where stored in a tank complying with UL 80, 
UL 142 or UL 2085. 


2. 1,320 gallons (4997 L) in buildings equipped 
with an automatic sprinkler system in accordance 
with Section 903.3.1.1, where stored in a tank 
complying with UL 142. The tank shall be /isted 
as a secondary containment tank, and the second- 
ary containment shall be monitored visually or 
automatically. 


3. 3,000 gallons (11 356 L) in buildings equipped 
with an automatic sprinkler system in accordance 
with Section 903.3.1.1, where stored in protected 
above-ground tanks complying with UL 2085 
and Section 444.4.1.7.5. The tank shall be /isted 
as a secondary containment tank, as required by 
UL 2085, and the secondary containment shall be 
monitored visually or automatically. 


2802.1.1.2 Restricted use and connection. Tanks 
installed in accordance with Section 2802.1.1 shall be used 
to supply only fuel oil to fuel-burning equipment, genera- 
tors or fire pumps installed in accordance with Section 
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2802.1.1. Connections between tanks and equipment 
supplied by such tanks shall be made using closed piping 
systems in accordance with the Mechanical Code. 


2802.1.1.3 Applicability of maximum allowable quantity 
and control area requirements. The quantity of combusti- 
ble liquid stored in tanks complying with Section 2802.1.1 
shall not be counted toward the maximum allowable quan- 
tity set forth in Table 307.1(1), and such tanks shall not be 
required to be located in a control area. 


2802.1.1.4 Installation. Tanks and piping systems shall be 
installed in accordance with Section 915 and Chapter 13, 
both of the Mechanical Code, as applicable. 


2802.1.1.5 Separation. Rooms containing fuel oil tanks 
for internal combustion engines shall be separated from 
the remainder of the building by fire barriers, horizontal 
assemblies, or both, with a minimum Тћоџг fire-resis- 
tance rating with 1-Воиг fire-protection-rated opening 
protectives constructed in accordance with this code. 


Exception: Rooms containing protected aboveground 
tanks complying with Section 444.4.1.7.5 shall not be 
required to be separated from surrounding areas. 


2802.1.1.6 Spill containment. Tanks exceeding 60 gallon 
(227 L) capacity or an aggregate capacity of 1,000 gallons 
(3785 L) that are not provided with integral secondary 
containment shall be provided with spill containment sized 
to contain a release from the largest tank. 


2802.1.1.7 Tanks in basements. Tanks in basements shall 
be located not more than two stories below grade plane. 


2802.2 Emergency signs. Refrigeration units or systems 
having a refrigerant circuit containing more than 220 
pounds (100 kg) of Group A1 or 30 pounds (14 kg) of any 
other group refrigerant shall be provided with approved 
emergency signs, charts and labels in accordance with 
NFPA 704. Hazard signs shall be in accordance with the 
Mechanical Code for the classification of refrigerants listed 
therein. 


2802.3 Refrigerant detection. Machinery rooms shall be 
provided with a refrigerant detector with an audible and visi- 
ble alarm. Where ammonia is used as the refrigerant, 
detection shall comply with II AR 2. For refrigerants other 
than ammonia, refrigerant detection shall comply with 
Section 2802.3. 


2802.3.1 Refrigerants other than ammonia. A detector, 
or a sampling tube that draws air to a detector, shall be 
provided at an approved location where refrigerant from a 
leak is expected to accumulate. The system shall be 
designed to initiate audible and visible alarms inside and 
outside each entrance to the refrigerating machinery room 
and transmit a signal to an approved location where the 
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concentration of refrigerant detected exceeds the lesser of 
the following: 


1. The corresponding TLV-TWA values provided in 
the Mechanical Code for the refrigerant classifica- 
tion. 


2. Twenty-five percent of the /ower flammable limit 
(LFL). 


Detection of a refrigerant concentration exceeding the 
upper detection limit or 25 percent of the /ower flammable 
limit (LFL), whichever is lower, shall stop refrigerant 


in system pressure to within 90 percent of the set point 
for emergency pressure relief devices. Activation of the 
overpressure sensing device shall cause all compressors 
on the affected system to immediately stop. 


2802.5 Discharge and termination of pressure relief and 
purge systems. Pressure relief devices, fusible plugs and 
purge systems discharging to the atmosphere from refrigera- 
tion systems containing flammable, toxic or highly toxic 
refrigerants or ammonia shall comply with Sections 2802.5.1 
through 2802.5.7. 


2802.51 Fusible plugs and rupture members. 


equipment in the machinery room in accordance with Sec- 
tion 1106 of the Mechanical Code. 


2802.4 Emergency pressure control system. Permanently 
installed refrigeration systems containing more than 6.6 
pounds (3 kg) of flammable, toxic or highly toxic refrigerant 
or ammonia shall be provided with an emergency pressure 
control system in accordance with Sections 2802.4.1 and 
2802.4.2. 


2802.4.1 Automatic crossover valves. Each high- and 
intermediate-pressure zone in a refrigeration system shall 
be provided with a single automatic valve providing a 
crossover connection to a lower pressure zone. Automatic 
crossover valves shall comply with Sections 2802.4.1.1 
through 2802.4.1.3. 


2802.4.1.1 Overpressure limit set point. Automatic 
crossover valves shall be arranged to automatically 
relieve excess system pressure to a lower pressure zone 
if the pressure in a high- or intermediate-pressure zone 
rises to within 90 percent of the set point for emergency 
pressure relief devices. 


2802.4.1.2 Manual operation. Where required by the 
building official, automatic crossover valves shall be 
capable of manual operation. 


2802.4.1.3 System design pressure. Refrigeration 
system zones that are connected to a higher-pressure 
zone by an automatic crossover valve shall be designed 
to safely contain the maximum pressure that can be 
achieved by interconnection of the two zones. 


2802.4.2 Automatic emergency stop. An automatic 
emergency stop feature shall be provided in accordance 
with Sections 2802.4.2.1 and 2802.4.2.2. 


2802.4.2.1 Operation of an automatic crossover 
valve. Operation of an automatic crossover valve shall 
cause all compressors on the affected system to imme- 
diately stop. Dedicated  pressure-sensing devices 
located immediately adjacent to crossover valves shall 
be permitted as a means for determining operation of a 
valve. To ensure that the automatic crossover valve 
system provides a redundant means of stopping 
compressors in an overpressure condition, high-pres- 
sure cutout sensors associated with compressors shall 
not be used as a basis for determining operation of a 
crossover valve. 


2802.4.2.2 Overpressure in low-pressure zone. The 
lowest pressure zone in a refrigeration system shall be 
provided with a dedicated means of determining a rise 


Discharge piping and devices connected to the discharge 
side of a fusible plug or rupture member shall have provi- 
sions to prevent plugging the pipe in the event the fusible 
plug or rupture member functions. 


2802.5.2 Flammable refrigerants. Systems containing 
more than 6.6 pounds (3 kg) of flammable refrigerants 
having a density equal to or greater than the density of air 
shall discharge vapor to the atmosphere only through an 
approved treatment system in accordance with Section 
2802.5.5 or a flaring system in accordance with Section 
2802.5.6. Systems containing more than 6.6 pounds (3 kg) 
of flammable refrigerants having a density less than the 
density of air shall be permitted to discharge vapor to the 
atmosphere provided that the point of discharge is located 
outside of the structure at not less than 15 feet (4572 mm) 
above the adjoining grade level and not less than 20 feet 
(6096 mm) from any window, ventilation opening or exit. 


2802.5.3 Toxic and highly toxic refrigerants. Systems 
containing more than 6.6 pounds (3 kg) of toxic or highly 
toxic refrigerants shall discharge vapor to the atmosphere 
only through an approved treatment system in accordance 
with Section 2802.5.5 or a flaring system in accordance 
with Section 2802.5.6. 


2802.5.4 Ammonia refrigerant. Systems containing 
more than 6.6 pounds (3 kg) of ammonia refrigerant shall 
discharge vapor to the atmosphere in accordance with one 
of the following methods: 


1. Directly, where the building official determines, on 
review of an engineering analysis, that a fire, health 
or environmental hazard would not result from 
atmospheric discharge of ammonia. The engineering 
analysis shall be prepared without charge to the 
jurisdiction, by a qualified engineer, specialist, labo- 
ratory or safety specialty organization acceptable to 
the building official. The analysis shall be prepared 
by and bear the stamp of a registered design profes- 
sional. 


2. Through an approved treatment system in accor- 
dance with Section 2802.5.5. Through a flaring sys- 
tem in accordance with Section 2802.5.6. 


4. Through an approved ammonia diffusion system in 
accordance with Section 2802.5.7. 


5. By other approved means. 


Exception: Ammonia/water absorption systems 
containing less than 22 pounds (10 kg) of ammonia and 
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for which the ammonia circuit is located entirely 
outdoors. 


2802.5.5 Treatment systems. Treatment systems shall be 
designed to reduce the allowable discharge concentration 
of the refrigerant gas to not more than 50 percent of the 
IDLH at the point of exhaust. Treatment systems shall be 
in accordance with Section 447. 


2802.5.6 Flaring systems. Flaring systems for incinera- 
tion of flammable refrigerants shall be designed to 
incinerate the entire discharge. The products of refrigerant 
incineration shall not pose health or environmental 
hazards. Incineration shall be automatic upon initiation of 
discharge, shall be designed to prevent blowback and shall 
not expose structures or materials to threat of fire. Standby 
fuel, such as LP-gas, and standby power shall have the 
capacity to operate for one and one-half the required time 
for complete incineration of refrigerant in the system. 
Standby electrical power, where required to complete the 
incineration process, shall be in accordance with Section 
2702. 


2802.5.7 Ammonia diffusion systems. Ammonia diffu- 
sion systems shall include a tank containing 1 gallon of 
water for each pound of ammonia (8.3 L of water for each 
1 kg of ammonia) that will be released in 1 hour from the 
largest relief device connected to the discharge pipe. The 
water shall be prevented from freezing. The discharge pipe 
from the pressure relief device shall distribute ammonia in 
the bottom of the tank, but not lower than 33 feet (10 058 
mm) below the maximum liquid level. The tank shall 
contain the volume of water and ammonia without 
overflowing. 


2802.6 Mechanical ventilation exhaust. Exhaust from 
mechanical ventilation systems serving refrigeration machin- 
ery rooms containing flammable, toxic or highly toxic 
refrigerants, other than ammonia, capable of exceeding 25 
percent of the LFL or 50 percent of the IDLH shall be 
equipped with approved treatment systems to reduce the 
discharge concentrations to those values or lower. 


Exception: Refrigeration systems containing Group A2L 
complying with Section 2802.8. 


2802.7 Electrical equipment. Where refrigerant of Groups 
A2, A3, B2 and B3, as defined in the Mechanical Code, are 
used, refrigeration machinery rooms shall conform to the 
Class I, Division 2 hazardous location classification require- 
ments of the Electrical Code. 


Exceptions: 


1. Ammonia machinery rooms that are provided with 
ventilation in accordance with Section 1106.3 of the 
Mechanical Code. 


2. Machinery rooms for systems containing Group 
A2L refrigerants that are provided with ventilation 
in accordance with Section 2802.8. 
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2802.8 Special requirements for Group A2L refrigerant 
machinery rooms. Machinery rooms with systems contain- 
ing Group A2L refrigerants that do not comply with the 
Class I, Division 2 hazardous location classification electrical 
requirements of the Electrical Code, as permitted by Section 
2802.7, Exception 2 shall comply with Sections 2802.8.1 
through 2802.8.3. 


2802.8.1 Ventilation system activation. Ventilation shall be 
activated by the refrigerant detection system in the 
machinery room. Refrigerant detection shall be in accor- 
dance with Section 2802.3 and all of the following: 

1. The detectors shall activate at or below a refrigerant 
concentration of 25 percent of the LFL. 

2. Upon activation, the detection system shall activate 
the emergency ventilation system in Section 
2802.8.3. 

3. The detection, signaling and control circuits shall be 
supervised. 

2802.8.2 Emergency ventilation system. An emergency 
ventilation system shall be provided at the minimum 
exhaust rate specified in ASHRAE 15 or Table 2802.8.2. 
Shut down of the emergency ventilation system shall be 
by manual means. 


TABLE 2802.8.2 
MINIMUM EXHAUST RATE 


REFRIGERANT | ames [acim | 
[ RM | ш | — 1939 | 
[muB | 1 | вю | 


2802.8.3 Emergency ventilation system discharge. The 
point of discharge to the atmosphere shall be located 
outside the structure at not less than 15 feet (4572 mm) 
above the adjoining grade level and not less than 20 feet 
(6096 mm) from any window, ventilation opening or exit. 
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CHAPTER 29 
PLUMBING SYSTEMS 


SECTION 2901 
GENERAL 


2901.1 Scope. The provisions of this chapter shall govern the 
location, availability, signage and minimum number of 
plumbing fixtures in buildings and structures covered by this 
code. Toilet and bathing rooms shall be constructed in accor- 
dance with Section 1209. The Plumbing Code shall govern 
the installation, alteration, repair, relocation, replacement 
and addition of plumbing components, appliances, equip- 
ment and systems. 


SECTION 2902 
MINIMUM PLUMBING FACILITIES 


2902.1 Minimum number of fixtures. Plumbing fixtures 
shall be provided in the minimum number as shown in Table 
2902.1 based on the actual use of the building or space. Uses 
not specifically listed in Table 2902.1 shall be considered 
individually by the building official and shall reflect the use 
of the space being served by the fixtures. The number of 
occupants shall be determined by this code. 


2902.1.1 Fixture calculations. To determine the occupant 
load of each sex, the total occupant load shall be divided 
in half. To determine the required number of fixtures, the 
fixture ratio or ratios for each fixture type shall be applied 
to the occupant load of each sex in accordance with Table 
2902.1. Fractional numbers resulting from applying the 
fixture ratios of Table 2902.1 shall be rounded up to the 
next whole number. For calculations involving multiple 
occupancies, such fractional numbers for each occupancy 
shall first be summed and then rounded up to the next 
whole number. 


Exceptions: 


1. The total occupant load shall not be required to 
be divided in half where approved statistical data 
indicates a distribution of the sexes of other than 
50 percent of each sex. 


2. Where multiple-user facilities are designed to 
serve all genders, the minimum fixture count 
shall be calculated 100 percent, based on total 
occupant load. In such multiple-user user facili- 
ties, each fixture type shall be in accordance with 
ICC A117.1. 


3. Distribution of the sexes is not required where 
single-user water closets and bathing room fix- 
tures are provided in accordance with Section 
2902.1.2. 


2902.1.2 Single-user toilet and bathing room fixtures. 
The plumbing fixtures located in single-user toilet and 
bathing rooms, including family or assisted-use toilet 
and bathing rooms that are required by Section 
1110.2.1, shall contribute toward the total number of 
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required plumbing fixtures for a building or tenant 
space. Single-user toilet and bathing rooms, and family 
or assisted-use toilet rooms and bathing rooms shall be 
identified as being available for use by all persons 
regardless of their sex. 


The total number of fixtures shall be permitted to be 
based on the required number of separate facilities or 
based on the aggregate of any combination of single-user 
or separate facilities. 


2902.1.3 Lavatory distribution. Where two or more 
toilet rooms are provided for each sex, the required 
number of lavatories shall be distributed proportionately to 
the required number of water closets. 


2902.2 Separate facilities. Where plumbing fixtures are 
required, separate facilities shall be provided for each sex. 


Exceptions: 


1. Separate facilities shall not be required for dwelling 
units and sleeping units. 


2. Separate facilities shall not be required in structures 
or tenant spaces with a total occupant load, includ- 
ing both employees and customers, of 30 or fewer. 
One single-user toilet room shall be permitted. 


3. Separate facilities shall not be required in mercantile 
occupancies in which the maximum occupant load 
is 100 or fewer. 


4. Separate facilities shall not be required in business 
occupancies in which the maximum occupant load, 
including both employees and customers, is 50 or 
fewer. One single-user toilet room shall be permit- 
ted. 


5. Separate facilities shall not be required where the 
operational needs of a facility necessitate other 
approved configurations. 


6. Separate facilities shall not be required to be desig- 
nated by sex where single-user toilet rooms are pro- 
vided in accordance with Section 2902.1.2. 


7. Separate facilities shall not be required where rooms 
having both water closets and lavatory fixtures are 
designed for use by both sexes and water closet and 
urinal privacy is installed in accordance with Chap- 
ter 12. Urinals shall be located in an area visually 
separated from the remainder of the facility or each 
urinal that is provided shall be located in a stall. 


2902.2.1 Family or assisted-use toilet facilities serving 
as separate facilities. Where a building or tenant space 
requires a separate toilet facility for each sex and each 
toilet facility is required to have only one water closet, two 
family or assisted-use toilet facilities shall be permitted to 
serve as the required separate facilities. Family or assisted- 
use toilet facilities shall not be required to be identified for 
exclusive use by either sex as required by Section 2902.4. 
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TABLE 2902.1 
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES? (See Sections 2902.1.1 and 2902.2) 


WATER CLOSETS 


(URINALS MAY REPLACE WATER 
CLOSETS ATA LAVATORIES BATHTUBS/ DRINKING 
CLASSIFICATION DESCRIPTION RATIO OF 1 URINAL PER SHOWERS FOUNTAINS® 
21, WATER CLOSET) 


Theaters and other 

buildings for the 

performing arts and 1 per 125 1 рег 65 1 рег 200 1 per floor 

motion pictures? 

Nightclubs, bars, taverns, 

dance halls and buildings 1 per 40 1 per 40 1 рег 75 1 per floor 

for similar purposes? 
Assembly! 


Restaurants, banquet halls 
1 per 75 1 per 75 1 per 200 Dg Dg floor 
1 рег 100 for the |1 per 50 for the 
first 400 and 1 per |first 400 and 1 per НЕ | 
Casino gaming areas 250 for the 150 for the 500 for the 7428 1 per floor 
remainder remainder аке 750 
exceeding 400 exceeding 400 8 
1 per 125 1 per 65 1 per 200 1 per floor 
libraries, arcades and 
gymnasiums? 


Passenger terminals and 

1 per 500 1 per 500 1 per 750 EET 1 per | pe oor | 
Places of worship and 

other religious services 1 per 120 1 per 60 1 per 200 1 per floor 
without fixed seating? 

Places of worship and 

other religious services 1 per 150 1 per 75 1 per 200 1 per floor 
with fixed seating? 


ааа 1 рег 75 forthe |І per 40 for the 
rinks. pools and tennis | 1151 1,500 and 1 | first 1,520 and 1 
Vx dle ‚ |per 120 forthe — |per 60 for the 1 per 200| 1 per 150 1 per floor 
courts for indoor sporting ind ind 
events and activities penises; a pane 
exceeding 1,500  |exceeding 1,520 
salo: B 


а Cm 
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Auditoriums without 
permanent seating, art 
galleries, exhibition halls, 
museums, lecture halls, 


Stadiums, amusement 1 рег 75 forthe |І per 40 for the 
parks, bleachers and first 1,500 and 1 |first 1.520 and 1 
grandstands for outdoor |per 120 forthe {per 60 for the 
sporting events and remainder remainder 
activities’ exceeding 1,500 |ехсеедіпр 1,520 


Buildings for the 
transaction of business, 
professional services, 
other services involving 
merchandise, office 
buildings, banks, light 
industrial, ambulatory 
care and similar uses 


1 per 40 for the first 
80 and 1 per 80 for 
the remainder 
exceeding 80 


1 per 25 for the first 50 and 1 per 50 
for the remainder exceeding 50 


(continued) 
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TABLE 2902.1—continued 
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES? (See Sections 2902.1.1 and 2902.2) 


WATER CLOSETS 
(URINALS MAY REPLACE 
WATER CLOSETS ATA BATHTUBS/ DRINKING 
DESCRIPTION RATIO OF 1 URINAL PER SHOWERS FOUNTAINS® 
4, WATER CLOSET) 


Structures in which occupants 
are engaged in work 
fabricating, assembly or 
processing of products or 
materials 


industrial 


Institutional 


Reformatories, detention 
centers and correctional 1 рег 15 1 рег 15 1 рег 15 1 рег 100 
centers? 
Employees in reformitories, 
detention centers and 1 per 25 1 per 35 1 per 100 
correctional centers? 
Adult day care and child day 1 рег 15 1 per 15 MD 1 per 100 
care 
Retail stores, service stations, 

Mercantile shops, salesrooms, markets 1 per 500 1 per 750 1 per 1,000 
and shopping centers 


Hotels, motels, boarding 1 per ] per 1 per 
houses (transient) sleeping unit sleeping unit sleeping unit 
Dormitories, fraternities, 
sororities and boarding 
houses 1 рег 10 1 рег 10 1 per 8 1 per 100 
(not transient) 
7 [Residential 


1 per 1 per 1 per 
dwelling unit dwelling unit dwelling unit 


One- and two-family 
dwellings and lodging houses 
with five or fewer guestrooms 


Congregate living facilities 
with 16 or fewer persons 1 per 10 1 per 100 


Structures for the storage of 
goods, warehouses, 
Storage storehouses and freight 1 per 100 1 рег 100 1 рег 1,000 
depots, low and moderate 
hazard 


a. The fixtures shown are based on one fixture being the minimum required for the number of persons indicated or any fraction of the number of persons 
indicated. The number of occupants shall be determined by this code. 

b. Toilet facilities for employees shall be separate from facilities for inmates or care recipients. 

c. A single-user toilet room with one water closet and one lavatory serving not more than two adjacent patient sleeping units shall be permitted, provided that | | 
each patient sleeping unit has direct access to the toilet room and provisions for privacy for the toilet room user are provided. 

4. The occupant load for seasonal outdoor seating and entertainment areas shall be included when determining the minimum number of facilities required. 

. A drinking fountain need not be provided in a drinking or dining establishment. 

f. Amenity spaces, leasing offices and storage spaces accessed only by the occupants of Group R-2 dwelling units and their guests, building leasing agents and 
their staff, or building maintenance personnel may be provided a single-user toilet room for up to the first 100 occupants. 


1 рег 1 per 
dwelling unit dwelling unit 


о 
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2902.3 Employee and public toilet facilities, For structures 
and tenant spaces intended for public utilization, customers, 
patrons and visitors shall be provided with public toilet facili- 
ties. Employees associated with structures and tenant spaces 
shall be provided with toilet facilities. The number of plumb- 
ing fixtures located within the required toilet facilities shall 
be provided in accordance with Section 2902 for all users. 
Employee toilet facilities shall be either separate or combined 
employee and public toilet facilities. 


Exception: Public toilet facilities shall not be required for: 
1. Parking garages where operated without parking 


attendants. 

2. Structures and tenant spaces intended for quick 
transactions, including takeout, pickup and drop-off, 
having a public access area less than or equal to 300 
square feet (28 m?). 

3. Other structures with public access that are not nor- 
mally occupied, or are occupied only for short dura- 
tions, where approved by the building official. 

2902.3.1 Access. The route to the public toilet facilities 
required by Section 2902.3 shall not pass through kitch- 
ens, storage rooms or closets. Access to the required 
facilities shall be from within the building or from the 
exterior of the building. The public shall have access to the 
required toilet facilities at all times that the building is 
occupied. 
2902.3.2 Prohibited toilet room location. Toilet rooms 


shall not open directly into a room used for the preparation 
of food for service to the public. 


2902.3.3 Location of toilet facilities in occupancies 
other than malls. In occupancies other than covered and 
open mall buildings, the required public and employee 
toilet facilities shall be located not more than one story 
above or below the space required to be provided with 
toilet facilities, and the path of travel to such facilities 
shall not exceed a distance of 500 feet (152 m). 


Exceptions: 


1. In Group B (other than dining and drinking estab- 
lishments), F, H, M and S occupancies, toilet 
facilities may be located in an adjacent building 
on the same /0/. The path of travel to such facili- 
ties shall not exceed a distance of 300 feet (91 
440 mm) and shall be served by an accessible 
route. 


2. The location and maximum distances of travel to 
required employee facilities in factory and indus- 
trial occupancies shall be permitted to exceed 
that required by this section, provided that the 
location and maximum distances of travel are 
approved. 


3. The location and maximum distances of travel to 
required public and employee facilities in Group 
S occupancies shall be permitted to exceed that 
required by this section, provided that the loca- 
tion and maximum distances of travel are 
approved. 


29-4 


2902.3.4 Location of toilet facilities in malls. In covered 
and open mall buildings, the required public and employee 
toilet facilities shall be located not more than one story 
above or below the space required to be provided with 
toilet facilities, and the path of travel to such facilities 
shall not exceed a distance of 300 feet (91 m). In mall 
buildings, the required facilities shall be based on total 
square footage (m?) within a covered mall building or 
within the perimeter line of an open mall building, and 
facilities shall be installed in each individual store or in a 
central toilet area located in accordance with this section. 
The maximum distance of travel to central toilet facilities 
in mall buildings shall be measured from the main 
entrance of any store or tenant space. In mall buildings, 
where employees' toilet facilities are not provided in the 
individual store, the maximum distance of travel shall be 
measured from the employees' work area of the store or 
tenant space. 


2902.3.5 Pay facilities. Where pay facilities are installed, 
such facilities shall be in excess of the required minimum 
facilities. Required facilities shall be free of charge. 


2902.3.6 Door locking. Where a toilet room is provided 
for the use of multiple occupants, the egress door for the 
room shall not be lockable from the inside of the room. 
This section does not apply to family or assisted-use toilet 
rooms. 


2902.4 Signage. Required public facilities shall be provided 
with signs that designate the sex where separate facilities are 
required, unless otherwise approved by the building official. 
Signs shall be readily visible and located near the entrance to 
each toilet facility. Signs for accessible toilet facilities shall 
comply with Section 1112. 


2902.4.1 Directional signage. Directional signage indi- 
cating the route to the required public toilet facilities shall 
be posted in a lobby, corridor, aisle or similar space, such 
that the sign can be readily seen from the main entrance to 
the building or tenant space. 
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CHAPTER 30 
ELEVATORS AND CONVEYING SYSTEMS 


SECTION 3001 
GENERAL 


3001.1 Scope. This chapter governs the design, construction, 
installation, a/teration and repair of elevators and conveying 
systems and their components. 


3001.2 Referenced standards. Except as otherwise provided 
for in this code, the design, construction, installation, alter- 
ation, repair and maintenance of elevators and conveying 
systems and their components shall conform to the Elevator 
Code adopted under OAR 918-400-0455. 


All references to the adopted elevator safety standard, 
ASME А17.1, are governed by the Elevator Code. Inspec- 
tions and plan review are performed only by inspectors 
authorized by the state. References to ASME A17.1 іп this 
chapter are provided for clarification. 


3001.3 Accessibility. Passenger elevators required to be 
accessible or to serve as part of an accessible means of egress 
shall comply with Section 1009 and the E/evator Code. 


3001.4 Change in use. A change in use of an elevator from 
freight to passenger, passenger to freight, or from one freight 
class to another freight class shall comply with the E/evator 
Code. 


SECTION 3002 
HOISTWAY ENCLOSURES 


3002.1 Hoistway enclosure protection. Elevator, dumb- 
waiter and other hoistway enclosures shall be shaft 
enclosures complying with Sections 712 and 713. 


3002.1.1 Opening protectives. Openings in hoistway 
enclosures shall be protected as required in Chapter 7. 


Exception: The elevator car doors and the associated 
hoistway enclosure doors at the floor level designated 
for recall in accordance with Section 3003.2 shall be 
permitted to remain open during Phase 1 Emergency 
Recall Operation. 


3002.1.2 Hardware. Hardware on opening protectives 
shall be of an approved type installed as tested, except that 
approved interlocks, mechanical locks and electric 
contacts, door and gate electric contacts and door-operat- 
ing mechanisms shall be exempt from the fire test 
requirements. 


3002.2 Number of elevator cars in a hoistway. Where four 
or more elevator cars serve all or the same portion of a build- 
ing, the elevators shall be located in not fewer than two 
separate hoistways. Not more than four elevator cars shall be 
located in any single hoistway enclosure. 


3002.3 Emergency signs. An approved pictorial sign of a 
standardized design shall be posted adjacent to each elevator 
call station on all floors instructing occupants to use the exit 
stairways and not to use the elevators in case of fire. The sign 
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shall read: IN CASE OF FIRE, ELEVATORS ARE OUT OF 
SERVICE. USE EXIT STAIRS. 


Exceptions: 


1. The emergency sign shall not be required for eleva- 
tors that are part of an accessible means of egress 
complying with Section 1009.4. 


2. The emergency sign shall not be required for eleva- 
tors that are used for occupant self-evacuation in 
accordance with Section 3008. 


3002.4 Elevator car to accommodate ambulance 
stretcher. Where elevators are provided in buildings four or 
more stories above, or four or more stories below, grade 
plane, not fewer than one elevator shall be provided for fire 
department emergency access to all floors. The elevator car 
shall be of such a size and arrangement to accommodate an 
ambulance stretcher 24 inches by 84 inches (610 mm by 2134 
mm) with not less than 5-inch (127 mm) radius corners, in the 
horizontal, open position and shall be identified by the inter- 
national symbol for emergency medical services (star of life). 
The symbol shall be not less than 3 inches (76 mm) in height 
and shall be placed inside on both sides of the hoistway door 
frame. 


3002.5 Emergency doors. Where an elevator is installed in a 
single blind hoistway or on the outside of a building, there 
shall be installed in the blind portion of the hoistway or blank 
face of the building, an emergency door in accordance with 
the Elevator Code. 


3002.6 Prohibited doors. Doors, other than hoistway doors 
and the elevator car door, shall be prohibited at the point of 
access to an elevator car unless such doors are readily open- 
able from the car side without a key, tool, special knowledge 
or effort. 


3002.7 Common enclosure with stairway. Elevators shall 
not be in a common shaft enclosure with a stairway. 


Exception: Elevators within open parking garages need 
not be separated from stairway enclosures. 


3002.8 Glass in elevator enclosures. Glass in elevator enclo- 
sures shall comply with Section 2409.2. 


3002.9 Plumbing and mechanical systems. Plumbing and 
mechanical systems shall not be located in an elevator shaft 
except as allowed by the E/evator Code. 


SECTION 3003 
EMERGENCY OPERATIONS 


3003.1 Standby power. In buildings and structures where 
standby power is required or furnished to operate an elevator, 
the operation shall be in accordance with Sections 3003.1.1 
through 3003.1.4. Elevators under standby power shall oper- 
ate as required by the Elevator Code. 
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3003.1.1 Manual transfer. Standby power shall be manu- 
ally transferable to all elevators in each bank. 


3003.1.2 One elevator. Where only one elevator is 
installed, the elevator shall automatically transfer to 
standby power within 60 seconds after failure of normal 
power. 


3003.1.3 Two or more elevators. Where two or more 
elevators are controlled by a common operating system, 
all elevators shall automatically transfer to standby power 
within 60 seconds after failure of normal power where the 
standby power source is of sufficient capacity to operate 
all elevators at the same time. The operation of all eleva- 
tors shall comply with the E/evator Code. 


3003.1.4 Venting. Where standby power is connected to 
elevators, the machine room ventilation or air conditioning 
shall be connected to the standby power source. 


3003.2 Fire fighters’ emergency operation. Elevators shall 
be provided with Phase I emergency recall operation and 
Phase II emergency in-car operation in accordance with the 
Elevator Code. 


3003.3 Standardized fire service elevator keys. АП 
elevators shall be equipped to operate with a standardized 
fire service elevator key in accordance with the Elevator 
Code. 


SECTION 3004 
CONVEYING SYSTEMS 


3004.1 General. Escalators, moving walks, conveyors, 
personnel hoists and material hoists shall comply with the 
Elevator Code. 


3004.2 Escalators and moving walks. Escalators and 
moving walks shall be constructed of approved noncombus- 
tible and fire-retardant materials. This requirement shall not 
apply to electrical equipment, wiring, wheels, handrails and 
the use of '/,,-inch (0.9 mm) wood veneers on balustrades 
backed up with noncombustible materials. 


3004.2.1 Enclosure. Escalator floor openings shall be 
enclosed with shaft enclosures complying with Section 
713. 


3004.2.2 Escalators. Where provided in below-grade 
transportation stations, escalators shall have a clear width 
of not less than 32 inches (815 mm). 


3004.3 Conveyors. Conveyors and conveying systems shall 
comply with ASME В20.1. 


3004.3.1 Enclosure. Conveyors and related equipment 
connecting successive floors or levels shall be enclosed 
with shaft enclosures complying with Section 713. 


3004.3.2 Conveyor safeties. Power-operated conveyors, 
belts and other material-moving devices shall be equipped 
with automatic limit switches that will shut off the power 
in an emergency and automatically stop all operation of 
the device. 


3004.4 Personnel and material hoists. Personnel and material 
hoists shall be designed utilizing an approved method that 
accounts for the conditions imposed during the intended opera- 
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tion of the hoist device. The design shall include, but is not 
limited to, anticipated loads, structural stability, impact, vibra- 
tion, stresses and seismic restraint. The design shall account for 
the construction, installation, operation and inspection of the 
hoist tower, car, machinery and control equipment, guide 
members and hoisting mechanism. Additionally, the design of 
personnel hoists shall include provisions for field testing and 
maintenance that will demonstrate that the hoist device func- 
tions in accordance with the design. Field tests shall be 
conducted upon the completion of an installation or following 
a major alteration of a personnel hoist. 


SECTION 3005 
MACHINE ROOMS 


3005.1 Access. An approved means of access shall be 
provided to elevator machine rooms, control rooms, control 
spaces and machinery spaces as required by the Elevator 
Code. 


3005.2 Venting. Elevator machine rooms, machinery spaces 
that contain the driving machine, and control rooms or spaces 
that contain the operation or motion controller for elevator 
operation shall be provided with an independent ventilation 
or air-conditioning system to protect against the overheating 
of the electrical equipment. The system shall be capable of 
maintaining temperatures within the range established for the 
elevator equipment. 


3005.3 Pressurization. The elevator machine room, control 
rooms or control space with openings into a pressurized 
elevator hoistway shall be pressurized upon activation of a 
heat or smoke detector located in the elevator machine room, 
control room or control space. 


3005.4 Machine rooms, control rooms, machinery spaces, 
and control spaces. The following rooms and spaces shall be 
enclosed with fire barriers constructed in accordance with 
Section 707 or horizontal assemblies constructed in accor- 
dance with Section 711, or both: 


1. Machine rooms. 

2. Control rooms. 

3. Control spaces. 

4. Machinery spaces outside of the hoistway enclosure. 


The fire-resistance rating shall be not less than the 
required rating of the hoistway enclosure served by the 
machinery. Openings in the fire barriers shall be protected 
with assemblies having a fire protection rating not less than 
that required for the hoistway enclosure doors. 


Exceptions: 


1. For other than fire service access elevators and 
occupant evacuation elevators, where machine 
rooms, machinery spaces, control rooms and control 
spaces do not abut and do not have openings to the 
hoistway enclosure they serve, the fire barriers con- 
structed in accordance with Section 707 or horizon- 
tal assemblies constructed in accordance with 
Section 711, or both, shall be permitted to be 
reduced to a 1-hour fire-resistance rating. 
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2. For other than fire service access elevators and 
occupant evacuation elevators, in buildings four sto- 
ries or less above grade plane where machine room, 
machinery spaces, control rooms and control spaces 
do not abut and do not have openings to the hoist- 
way enclosure they serve, the machine room, 
machinery spaces, control rooms and control spaces 
are not required to be fire-resistance rated. 


3005.5 Shunt trip. Where elevator hoistways, elevator 
machine rooms, control rooms and control spaces containing 
elevator control equipment are protected with automatic 
sprinklers, a means installed in accordance with Section 21.4 
of NFPA 72 shall be provided to automatically disconnect the 
main line power supply to the affected elevator prior to the 
application of water. This means shall not be self-resetting. 
The activation of automatic sprinklers outside the hoistway, 
machine room, machinery space, control room or control 
space shall not disconnect the main line power supply. 


3005.6 Plumbing systems. Plumbing systems shall not be 
located in elevator equipment rooms. 


SECTION 3006 
ELEVATOR LOBBIES AND 
HOISTWAY OPENING PROTECTION 


3006.1 General. Elevator hoistway openings and enclosed 
elevator lobbies shall be provided in accordance with the 
following: 


1. Where hoistway opening protection is required by Sec- 
tion 3006.2, such protection shall be in accordance with 
Section 3006.3. 


2. Where enclosed elevator lobbies are required for under- 
ground buildings, such lobbies shall comply with Sec- 
tion 405.4.3. 


3. Where an area of refuge is required and an enclosed 
elevator lobby is provided to serve as an area of refuge, 
the enclosed elevator lobby shall comply with Section 
1009.6. 


4. Where fire service access elevators are provided, 
enclosed elevator lobbies shall comply with Section 
3007.6. 


5. Where occupant evacuation elevators are provided, 
enclosed elevator lobbies shall comply with Section 
3008.6. 


3006.2 Hoistway opening protection required. Elevator 
hoistway door openings shall be protected in accordance with 
Section 3006.3 where an elevator hoistway connects more 
than three stories, is required to be enclosed within a shaft 
enclosure in accordance with Section 712.1.1 and any of the 
following conditions apply: 


1. The building is not protected throughout with an auto- 
matic sprinkler system in accordance with Section 
903.3.1.1 or 903.3.1.2. 


2. The building contains a Group I-1, Condition 2 occu- 
pancy. 
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3. The building contains a Group I-2 occupancy. 
4. The building contains a Group I-3 occupancy. 


5. The building is a high rise and the elevator hoistway is 
more than 75 feet (22 860 mm) in height. The height of 
the hoistway shall be measured from the /owest floor to 
the highest floor of the floors served by the hoistway. 


Exceptions: 


1. Protection of elevator hoistway door openings is not 
required where the elevator serves only open park- 
ing garages in accordance with Section 406.5. 


2. Protection of elevator hoistway door openings is not 
required at the level(s) of exit discharge, provided 
that the level(s) of exit discharge is equipped with an 
automatic sprinkler system in accordance with Sec- 
tion 903.3.1.1. 


3. Enclosed elevator lobbies and protection of elevator 
hoistway door openings are not required on levels 
where the elevator hoistway opens to the exterior. 


3006.2.1 Rated corridors. Where corridors are required 
to be fire-resistance rated in accordance with Section 
1020.2, elevator hoistway openings shall be protected in 
accordance with Section 3006.3. 


3006.3 Hoistway opening protection. Where Section 3006.2 
requires protection of the elevator hoistway door opening, the 
protection shall be provided by one of the following: 


1. An enclosed elevator lobby shall be provided at each 
floor to separate the elevator hoistway shaft enclosure 
doors from each floor by fire partitions in accordance 
with Section 708. In addition, doors protecting open- 
ings in the elevator lobby enclosure walls shall comply 
with Section 716.2.2.1 as required for corridor walls. 
Penetrations of the enclosed elevator lobby by ducts 
and air transfer openings shall be protected as required 
for corridors in accordance with Section 717.5.4.1. 


2. An enclosed elevator lobby shall be provided at each 
floor to separate the elevator hoistway shaft enclosure 
doors from each floor by smoke partitions in accor- 
dance with Section 710 where the building is equipped 
throughout with an automatic sprinkler system installed 
in accordance with Section 903.3.1.1 or 903.3.1.2. In 
addition, doors protecting openings in the smoke parti- 
tions shall comply with Sections 710.5.2.2, 710.5.2.3 
and 716.2.6.1. Penetrations of the enclosed elevator 
lobby by ducts and air transfer openings shall be pro- 
tected as required for corridors in accordance with Sec- 
tion 717.5.4.1. 


3. Additional doors shall be provided at each elevator 
hoistway door opening in accordance with Section 
3002.6. Such door shall comply with the smoke and 
draft control door assembly requirements in Section 
716.2.2.1.1 when tested in accordance with UL 1784 
without an artificial bottom seal. 


4. The elevator hoistway shall be pressurized in accor- 
dance with Section 909.21. 
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3006.4 Means of egress. Elevator lobbies shall be provided 
with not less than one means of egress complying with Chap- 
ter 10 and other provisions in this code. Egress through an 
enclosed elevator lobby shall be permitted in accordance with 
Item 1 of Section 1016.2. 


SECTION 3007 
FIRE SERVICE ACCESS ELEVATOR 


3007.1 General. Where required by Section 403.6.1, every 
floor above and including the lowest level of fire department 
vehicle access of the building shall be served by fire service 
access elevators complying with Sections 3007.1 through 
3007.9. Except as modified in this section, fire service access 
elevators shall be installed in accordance with this chapter 
and the Elevator Code. 


Exceptions: 


1. Elevators that only service an open or enclosed 
parking garage and the lobby of the building shall 
not be required to serve as fire service access eleva- 
tors. 


2. The elevator shall not be required to serve the top 
floor of a building where that floor is utilized only 
for equipment for building systems. 


3007.2 Automatic sprinkler system. The building shall be 
equipped throughout with an automatic sprinkler system in 
accordance with Section 903.3.1.1, except as otherwise 
permitted by Section 903.3.1.1.1 and as prohibited by Section 
3007.2.1. 


3007.2.1 Prohibited locations. Automatic sprinklers shall 
not be installed in machine rooms, elevator machinery 
spaces, control rooms, control spaces and elevator hoist- 
ways of fire service access elevators. 


3007.2.2 Sprinkler system monitoring. The sprinkler 
system shall have a sprinkler control valve supervisory 
switch and water-flow-initiating device provided for each 
floor that is monitored by the building’s fire alarm system. 


3007.3 Water protection. Water from the operation of an 
automatic sprinkler system outside the enclosed lobby shall 
be prevented from infiltrating into the hoistway enclosure in 
accordance with an approved method. 


3007.4 Shunt trip. Means for elevator shutdown in accor- 
dance with Section 3005.5 shall not be installed on elevator 
systems used for fire service access elevators. 


3007.5 Hoistway enclosures. The fire service access elevator 
hoistway shall be located in a shaft enclosure complying with 
Section 713. 


3007.5.1 Structural integrity of hoistway enclosures. 
The fire service access elevator hoistway enclosure shall 
comply with Sections 403.2.2.1 through 403.2.2.4. 


3007.5.2 Hoistway lighting. When fire-fighters’ emer- 
gency operation is active, the entire height of the hoistway 
shall be illuminated at not less than 1 footcandle (11 lux) 
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as measured from the top of the car of each fire service 
access elevator. 


3007.6 Fire service access elevator lobby. The fire service 
access elevator shall open into an enclosed fire service access 
elevator lobby in accordance with Sections 3007.6.1 through 
3007.6.5. Egress is permitted through the enclosed elevator 
lobby in accordance with Item 1 of Section 1016.2. 


Exception: Where a fire service access elevator has two 
entrances onto a floor, the second entrance shall be permit- 
ted to be protected in accordance with Section 3006.3. 


3007.6.1 Access to interior exit stairway or ramp. The 
enclosed fire service access elevator lobby shall have 
direct access from the enclosed elevator lobby to an enclo- 
sure for an interior exit stairway or ramp. 


Exception: Access to an interior exit stairway or ramp 
shall be permitted to be through a protected path of 
travel that has a level of fire protection not less than the 
elevator lobby enclosure. The protected path shall be 
separated from the enclosed elevator lobby through an 
opening protected by a smoke and draft control assem- 
bly in accordance Section 716.2.2.1. 


3007.6.2 Lobby enclosure. The fire service access eleva- 
tor lobby shall be enclosed with a smoke barrier having a 
fire-resistance rating of not less than 1 hour, except that 
lobby doorways shall comply with Section 3007.6.3. 


Exception: Enclosed fire service access elevator 
lobbies are not required at the /evels of exit discharge. 


3007.6.3 Lobby doorways. Other than doors to the hoist- 
way, elevator control room or elevator control space, each 
doorway to an enclosed fire service access elevator lobby 
shall be provided with a */,-hour fire door assembly 
complying with Section 716. The fire door assembly shall 
comply with the smoke and draft control door assembly 
requirements of Section 716.2.2.1.1 and be tested in accor- 
dance with UL 1784 without an artificial bottom seal. 


3007.6.4 Lobby size. Regardless of the number of fire 
service access elevators served by the same elevator 
lobby, the enclosed fire service access elevator lobby shall 
be not less than 150 square feet (14 m?) in an area with a 
dimension of not less than 8 feet (2440 mm). 


3007.6.5 Fire service access elevator symbol. A pictorial 
symbol of a standardized design designating which eleva- 
tors are fire service access elevators shall be installed on 
each side of the hoistway door frame on the portion of the 
frame at right angles to the fire service access elevator 
lobby. The fire service access elevator symbol shall be 
designed as shown in Figure 3007.6.5 and shall comply 
with the following: 


1. The fire service access elevator symbol shall be not 
less than 3 inches (76 mm) in height. 


2. The helmet shall contrast with the background, with 
either a light helmet on a dark background or a dark 
helmet on a light background. 
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3. The vertical center line of the fire service access ele- 
vator symbol shall be centered on the hoistway door 
frame. Each symbol shall be not less than 78 inches 
(1981 mm), and not more than 84 inches (2134 mm) 
above the finished floor at the threshold. 
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For SI: 1 inch = 25.4 mm. 


FIGURE 3007.6.5 
FIRE SERVICE ACCESS ELEVATOR SYMBOL 


3007.7 Elevator system monitoring. The fire service access 
elevator shall be continuously monitored at the fire command 
center by a standard emergency service interface system 
meeting the requirements of NFPA 72. 


3007.8 Electrical power. The following features serving 
each fire service access elevator shall be supplied by both 
normal power and Type 60/Class 2/Level 1 standby power: 


1. Elevator equipment. 
2. Elevator hoistway lighting. 


3. Ventilation and cooling equipment for elevator 
machine rooms, control rooms, machine spaces and 
control spaces. 


4. Elevator car lighting. 


3007.8.1 Protection of wiring or cables. Wires or cables 
that are located outside of the elevator hoistway and 
machine room and that provide normal or standby power, 
contro! signals, communication with the car, lighting, 
heating, air conditioning, ventilation and fire-detecting 
systems to fire service access elevators shall be installed 
and protected in accordance with the Electrical Code and 
provide a fire-resistance rating of not less than 2 hours. 


Exception: Wiring and cables to control signals are not 
required to be protected provided that wiring and cables 
do not serve Phase II emergency in-car operations. 


3007.9 Standpipe hose connection. A Class I standpipe hose 
connection in accordance with Section 905 shall be provided 
in the interior exit stairway and ramp having direct access 
from the enclosed fire service access elevator lobby. 


3007.9.1 Access. The exit enclosure containing the stand- 
pipe shall have access to the floor without passing through 
the enclosed fire service access elevator lobby. 
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SECTION 3008 
OCCUPANT EVACUATION ELEVATORS 


3008.1 General. Elevators used for occupant self-evacuation 
during fires shall comply with Sections 3008.1 through 
3008.10. 


3008.1.1 Number of occupant evacuation elevators, The 
number of elevators available for occupant evacuation 
shall be determined based on an egress analysis that 
addresses one of the following scenarios: 


1. Full-building evacuation where the analysis demon- 
strates that the number of elevators provided for 
evacuation results in an evacuation time less than 1 
hour. 


2. Evacuation of the five consecutive floors with the 
highest cumulative occupant load where the analy- 
sis demonstrates that the number of elevators pro- 
vided for evacuation results in an evacuation time 
less than 15 minutes. 


Not less than one elevator in each bank shall be desig- 
nated for occupant evacuation. Not less than two shall be 
provided in each occupant evacuation elevator lobby 
where more than one elevator opens into the lobby. Sig- 
nage shall be provided to denote which elevators are avail- 
able for occupant evacuation. 


3008.1.2 Additional exit stairway. Where an additional 
means of egress is required in accordance with Section 
403.5.2, an additional exit stairway shall not be required to 
be installed in buildings provided with occupant evacua- 
tion elevators complying with Section 3008.1. 


3008.1.3 Operation. The occupant evacuation elevators 
shall be used for occupant self-evacuation in accordance 
with the occupant evacuation operation requirements in 
the Elevator Code and the building’s fire safety and evacu- 
ation plan. 


3008.2 Automatic sprinkler system. The building shall be 
equipped throughout with an approved, electrically super- 
vised automatic sprinkler system in accordance with Section 
903.3.1.1, except as otherwise permitted by Section 
903.3.1.1.1 and as prohibited by Section 3008.2.1. 


3008.2.1 Prohibited locations. Automatic sprinklers shall 
not be installed in elevator machine rooms, machinery 
spaces, control rooms, control spaces and elevator hoist- 
ways of occupant evacuation elevators. 


3008.2.2 Sprinkler system monitoring. The automatic 
sprinkler system shall have a sprinkler control valve super- 
visory switch and water-flow-initiating device provided 
for each floor that is monitored by the building’s fire 
alarm system. 


3008.3 Water protection. Water from the operation of an 
automatic sprinkler system outside the enclosed lobby shall 
be prevented from infiltrating into the hoistway enclosure in 
accordance with an approved method. 


3008.4 Shunt trip. Means for elevator shutdown in accor- 
dance with Section 3005.5 shall not be installed on elevator 
systems used for occupant evacuation elevators. 
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3008.5 Hoistway enclosure protection. Occupant evacua- 
tion elevator hoistways shall be located in shaft enclosures 
complying with Section 713. 


3008.5.1 Structural integrity of hoistway enclosures. 
Occupant evacuation elevator hoistway enclosures shall 
comply with Sections 403.2.2.1 through 403.2.2.4. 


3008.6 Occupant evacuation elevator lobby. Occupant 
evacuation elevators shall open into an enclosed elevator 
lobby in accordance with Sections 3008.6.1 through 
3008.6.6. Egress is permitted through the elevator lobby in 
accordance with Item 1 of Section 1016.2. 


3008.6.1 Access to interior exit stairway or ramp. The 
occupant evacuation elevator lobby shall have direct 
access from the enclosed elevator lobby to an interior exit 
Stairway or ramp. 


Exceptions: 


1. Access to an interior exit stairway or ramp shall 
be permitted to be through a protected path of 
travel that has a level of fire protection not less 
than the elevator lobby enclosure. The protected 
path shall be separated from the enclosed elevator 
lobby through an opening protected by a smoke 
and draft control assembly in accordance Section 
716.2.2.1. 


2. Elevators that only service an open parking 
garage and the lobby of the building shall not be 
required to provide direct access. 


3008.6.2 Lobby enclosure. The occupant evacuation 
elevator lobby shall be enclosed with a smoke barrier 
having a fire-resistance rating of not less than 1 hour, 
except that lobby doorways shall comply with Section 
3008.6.3. 


Exception: Enclosed occupant evacuation elevator 
lobbies are not required at the /evels of exit discharge. 


3008.6.3 Lobby doorways. Other than the doors to the 
hoistway, elevator machine rooms, machinery spaces, 
control rooms and control spaces within the lobby enclo- 
sure smoke barrier, each doorway to an occupant 
evacuation elevator lobby shall be provided with а */,-hour 
fire door assembly complying with Section 716. The fire 
door assembly shall comply with the smoke and draft 
control assembly requirements of Section 716.2.2.1.1 and 
be tested in accordance with UL 1784 without an artificial 
bottom seal. 


3008.6.3.1 Vision panel. A vision panel shall be 
installed in each fire door assembly protecting the 
lobby doorway. The vision panel shall consist of fire- 
protection-rated glazing, shall comply with the require- 
ments of Section 716 and shall be located to furnish 
clear vision of the occupant evacuation elevator lobby. 


3008.6.3.2 Door closing. Each fire door assembly 
protecting the lobby doorway shall be automatic-clos- 
ing upon receipt of any fire alarm signal from the 
emergency voice/alarm communication system serving 
the building. 
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3008.6.4 Lobby size. Each occupant evacuation elevator 
lobby shall have minimum floor area as follows: 


1. The occupant evacuation elevator lobby floor area 
shall accommodate, at 3 square feet (0.28 т?) рег 
person, not less than 25 percent of the occupant load 
of the floor area served by the lobby. 


2. The occupant evacuation elevator lobby floor area 
shall accommodate one wheelchair space of 30 
inches by 52 inches (760 mm by 1320 mm) for each 
50 persons, or portion thereof, of the occupant load 
of the floor area served by the lobby. 


Exception: The size of lobbies serving multiple banks 
of elevators shall have the minimum floor area 
approved on an individual basis. 


3008.6.5 Signage. An approved sign indicating elevators 
are suitable for occupant self-evacuation shall be posted 
on all floors adjacent to each elevator call station serving 
occupant evacuation elevators. 


3008.6.6 Two-way communication system. A two-way 
communication system shall be provided in each occupant 
evacuation elevator lobby for the purpose of initiating 
communication with the fire command center or an alter- 
nate location approved by the fire department. The two- 
way communication system shall be designed and 
installed in accordance with Sections 1009.8.1 and 
1009.8.2. 


3008.7 Elevator system monitoring. The occupant evacua- 
tion elevators shall be continuously monitored at the fire 
command center or a central control point approved by the 
fire department and arranged to display all of the following 
information: 


— 


. Floor location of each elevator саг. 
2. Direction of travel of each elevator car. 


3. Status of each elevator car with respect to whether it is 
occupied. 


4. Status of normal power to the elevator equipment, ele- 
vator machinery and electrical apparatus cooling equip- 
ment where provided, elevator machine room, control 
room and control space ventilation and cooling equip- 
ment. 


5. Status of standby or emergency power system that pro- 
vides backup power to the elevator equipment, elevator 
machinery and electrical cooling equipment where pro- 
vided, elevator machine room, control room and con- 
trol space ventilation and cooling equipment. 


6. Activation of any fire alarm initiating device in any ele- 
vator lobby, elevator machine room, machine space con- 
taining a motor controller or electric driving machine, 
control space, control room or elevator hoistway. 


3008.7.1 Elevator recall. The fire command center or an 
alternate location approved by the fire department shall be 
provided with the means to manually initiate a Phase I 
Emergency Recall of the occupant evacuation elevators in 
accordance with the Elevator Code. 
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3008.8 Electrical power. The following features serving 
each occupant evacuation elevator shall be supplied by both 
normal power and Type 60/Class 2/Level 1 standby power: 


1. Elevator equipment. 


2. Ventilation and cooling equipment for elevator 
machine rooms, control rooms, machinery spaces and 
control spaces. 


3. Elevator car lighting. 


3008.8.1 Determination of standby power load. Standby 
power loads shall be based on the determination of the 
number of occupant evacuation elevators in Section 
3008.1.1. 


3008.8.2 Protection of wiring or cables. Wires or cables 
that are located outside of the elevator hoistway, machine 
room, control room and control space and that provide 
normal or standby power, control signals, communication 
with the car, lighting, heating, air conditioning, ventilation 
and fire-detecting systems to occupant evacuation eleva- 
tors shall be installed and protected in accordance with the 
Electrical Code and provide a fire-resistance rating of not 
less than 2 hours. 


Exception: Wiring and cables to control signals are not 
required to be protected provided that wiring and cables 
do not serve Phase П emergency in-car operation. 


3008.9 Emergency voice/alarm communication system. 
The building shall be provided with an emergency 
voice/alarm communication system. The emergency 
voice/alarm communication system shall be accessible to the 
fire department. The system shall be provided in accordance 
with Section 907.5.2.2. 


3008.9.1 Notification appliances. Not fewer than one 
audible and one visible notification appliance shall be 
installed within each occupant evacuation elevator lobby. 


3008.10 Hazardous material areas. Building areas shall not 
contain hazardous materials exceeding the maximum allow- 
able quantities per control area as addressed in Section 
414.2. 
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CHAPTER 31 
SPECIAL CONSTRUCTION 


SECTION 3101 
GENERAL 


3101.1 Scope. The provisions of this chapter shall govern 
regulated special building construction including membrane 
structures, temporary structures, pedestrian walkways and 
tunnels, automatic vehicular gates, awnings and canopies, 
marquees, signs, towers, antennas, swimming pool enclo- 
sures and barriers, solar energy systems and intermodal 
shipping containers. See Section 101.2 for the detailed scope 
of regulation. 


SECTION 3102 
MEMBRANE STRUCTURES 


3102.1 General. The provisions of Sections 3102.1 through 
3102.8 shall apply to air-supported, air-inflated, membrane- 
covered cable, membrane-covered frame апа tensile 
membrane structures, collectively known as membrane struc- 
tures, erected for a period of 180 days or longer. Membrane 
structures covering water storage facilities, water clarifiers, 
water treatment plants, sewage treatment plants, greenhouses 
and similar facilities not used for human occupancy are 
required to meet only the requirements of Sections 3102.3.1 
and 3102.7. Membrane structures erected on a building, 
balcony, deck or other structure for any period of time shall 
comply with this section. 


3102.2 Tensile membrane structures and air-supported 
structures. Tensile membrane structures and air-supported 
structures, including permanent and temporary structures, 
shall be designed and constructed in accordance with ASCE 
55. The provisions in Sections 3102.3 through 3102.6 shall 
apply. 

3102.3 Type of construction. Noncombustible membrane 
structures shall be classified as Type IIB construction. 
Noncombustible frame or cable-supported structures covered 
by an approved membrane in accordance with Section 
3102.3.1 shall be classified as Type IIB construction. Heavy 
timber frame-supported structures covered by an approved 
membrane in accordance with Section 3102.3.1 shall be clas- 
sified as Type IV-HT construction. Other membrane 
structures shall be classified as Type V construction. 


Exception: Plastic less than 30 feet (9144 mm) above any 
floor used in greenhouses, where occupancy by the 
general public is not authorized, and for aquaculture pond 
covers is not required to meet the fire propagation perfor- 
mance criteria of Test Method 1 or Test Method 2, as 
appropriate, of NFPA 701. 


3102.3.1 Membrane and interior liner material. 
Membranes and interior liners shall be either noncombus- 
tible as set forth in Section 703.3 or meet the fire 
propagation performance criteria of Test Method 1 or Test 
Method 2, as appropriate, of NFPA 701 and the manufac- 
turer’s test protocol. 
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Exception: Plastic less than 20 mil (0.5 mm) in thick- 
ness used in greenhouses, where occupancy by the 
general public is not authorized, and for aquaculture 
pond covers is not required to meet the fire propagation 
performance criteria of Test Method 1 or Test Method 
2, as appropriate, of NFPA 701. 


3102.3.2 Flame propagation performance testing and 
certification. The owner or agent shall file with the build- 
ing official a certificate provided by the product 
manufacturer to verify that the materials have been tested 
and certified by an approved testing laboratory. The certif- 
icate shall indicate that the floor coverings, tents, 
membrane structures and their appurtenances, which 
include sidewalls, drops and tarpaulins, are composed of 
materials meeting the flame propagation performance of 
Test Method 2 of NFPA 701. Additionally, it shall indi- 
cate that the bunting and combustible decorative materials 
and effects are composed of material meeting the flame 
propagation performance criteria of Test Method 1 or Test 
Method 2 of NFPA 701, as applicable. Alternatively, the 
materials shall be treated with a flame retardant in an 
approved manner and meet the flame propagation perfor- 
mance criteria of the applicable test method of NFPA 701. 
The certificate shall indicate compliance with the testing 
requirements of NFPA 701, Chapter 16. The flame propa- 
gation performance criteria shall be effective for the 
period specified by the permit. 


3102.3.3 Label. Membrane structures or tents shall have a 
permanently affixed label bearing the following: 


1. The identification of size and fabric or material. 


2. The names and addresses of the manufacturers of 
the tent or air-supported structure. 


3. A statement that the fabric or material meets the 
requirements of Section 3102.3.2. 


4. If treated, the date the fabric or material was last 
treated with flame-retardant solution, the trade name 
or kind of chemical used in treatment, name of per- 
son or firm treating the fabric or material, and name 
of testing agency and test standard by which the fab- 
ric or material was tested. 


5. If untreated, a statement that no treatment was 
applied when the fabric or material met the require- 
ments of Section 3102.3.2. 


3102.4 Allowable floor areas. The area of a membrane 
structure shall not exceed the limitations specified in Section 
506. 


3102.5 Maximum height. Membrane structures shall not 
exceed one story nor shall such structures exceed the height 
limitations in feet specified in Section 504.3. 


Exception: Noncombustible membrane structures serving 
as roofs only. 
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3102.6 Mixed construction. Membrane structures shall be 
permitted to be utilized as specified in this section as a 
portion of buildings of other types of construction. Height 
and area limits shall be as specified for the type of construc- 
tion and occupancy of the building. 


3102.6.1 Noncombustible membrane. A noncombustible 
membrane shall be permitted for use as the roof or as a 
skylight of any building or atrium of a building of any 
type of construction provided that the membrane is not 
less than 20 feet (6096 mm) above any floor, balcony or 
gallery. 
3102.6.1.1 Membrane. A membrane meeting the fire 
propagation performance criteria of Test Method 1 or 
Test Method 2, as appropriate, of NFPA 701 shall be 
permitted to be used as the roof or as a skylight on 
buildings of Type ПВ, Ш, ТУ-НТ and У construction, 
provided that the membrane is not less than 20 feet 
(6096 mm) above any floor, balcony or gallery. 


3102.7 Engineering design. The structure shall be designed 
and constructed to sustain dead loads; loads due to tension or 
inflation; Jive loads including wind, snow or flood and seis- 
mic loads and in accordance with Chapter 16. 


3102.7.1 Lateral restraint. For membrane-covered frame 
structures, the membrane shall not be considered to 
provide lateral restraint in the calculation of the capacities 
of the frame members. 


3102.8 Inflation systems. Air-supported and air-inflated 
structures shall be provided with primary and auxiliary infla- 
tion systems to meet the minimum requirements of Sections 
3102.8.1 through 3102.8.3. 


3102.8.1 Equipment requirements. The inflation system 
shall consist of one or more blowers and shall include 
provisions for automatic control to maintain the required 
inflation pressures. The system shall be so designed as to 
prevent overpressurization of the system. 


3102.8.1.1 Auxiliary inflation system. In addition to 
the primary inflation system, in buildings larger than 
1,500 square feet (140 m?) in area, an auxiliary inflation 
system shall be provided with sufficient capacity to 
maintain the inflation of the structure in case of primary 
system failure. The auxiliary inflation system shall 
operate automatically when there is a loss of internal 
pressure and when the primary blower system becomes 
inoperative. 


3102.8.1.2 Blower equipment. Blower equipment 
shall meet all of the following requirements: 


1. Blowers shall be powered by continuous-rated 
motors at the maximum power required for any 
flow condition as required by the structural 
design. 

2. Blowers shall be provided with inlet screens, belt 
guards and other protective devices as required 
by the building official to provide protection from 
injury. 

3. Blowers shall be housed within a weather-pro- 
tecting structure. 


4. Blowers shall be equipped with backdraft check 
dampers to minimize air loss when inoperative. 


5. Blower inlets shall be located to provide protec- 
tion from air contamination. The location of 
inlets shall be approved. 


3102.8.2 Standby power. Wherever an auxiliary inflation 
system is required, an approved standby power-generating 
system shall be provided. The system shall be equipped 
with a suitable means for automatically starting the gener- 
ator set upon failure of the normal electrical service and 
for automatic transfer and operation of all of the required 
electrical functions at full power within 60 seconds of such 
service failure. Standby power shall be capable of operat- 
ing independently for not less than 4 hours. 


3102.8.3 Support provisions. A system capable of 
supporting the membrane in the event of deflation shall be 
provided for in air-supported and air-inflated structures 
having an occupant load of 50 or more or where covering 
a swimming pool regardless of occupant load. The support 
system shall be capable of maintaining membrane struc- 
tures used as a roof for Type I construction not less than 
20 feet (6096 mm) above floor or seating areas. The 
support system shall be capable of maintaining other 
membranes not less than 7 feet (2134 mm) above the floor, 
seating area or surface of the water. 


3102.9 Certification. The certification required by Section 
3102.3.2 shall contain all of the information specified in 
Section 3102.3.2. 


3102.10 Combustible materials. Hay, straw, shavings or 
similar combustible materials shall not be located within any 
tent or membrane structure containing an assembly occu- 
pancy, except the materials necessary for the daily feeding 
and care of animals. Sawdust and shavings utilized for a 
public performance or exhibit shall not be prohibited 
provided that the sawdust and shavings are kept damp. 
Combustible materials shall not be permitted under stands or 
seats at any time. 


3102.11 Smoking. Smoking shall not be permitted in tents or 
membrane structures. Approved “No Smoking" signs shall be 
conspicuously posted. 


3102.12 Open or exposed flame. Open flame or other 
devices emitting flame, fire or heat or any flammable or 
combustible liquids, gas, charcoal or other cooking device or 
any other unapproved devices shall not be permitted inside 
the tent or membrane structure while open to the public 
unless approved by the building official. 


3102.13 Spot lighting. Spot or effect lighting shall be only 
by electricity, and all combustible construction located within 
6 feet (1829 mm) of such equipment shall be protected with 
approved noncombustible insulation not less than 9'/, inches 
(235 mm) thick. 


3102.14 Safety film. Motion pictures shall not be displayed 
in tents or membrane structures unless the motion picture 
film is safety film. 


3102.15 Clearance. There shall be a clearance of not less 
than 3 feet (914 mm) between the fabric envelope and all 
contents located inside membrane structures. 
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3102.16 Occupant load factors. The occupant load allowed 
in an assembly structure, or portion thereof, shall be deter- 
mined in accordance with Chapter 10. 


3102.17 Heating and cooking equipment. Heating and 
cooking equipment shall be in accordance with Sections 
3102.17.1 through 3102.17.7. 


3102.17.1 Installation. Heating or cooking equipment, 
tanks, piping, hoses, fittings, valves, tubing and other 
related components shall be installed as specified in the 
Mechanical Code and shall be approved by the building 
official. 


3102.17.2 Venting. Gas, liquid and solid fuel-burning 
equipment designed to be vented shall be vented to the 
outside air as specified in the Mechanical Code. Such 
vents shall be equipped with approved spark arresters 
where required. 


Where vents or flues are used, all portions of the tent or 
membrane structure shall be not less than 12 inches (305 
mm) from the flue or vent. 


3102.17.3 Location. Cooking and heating equipment shall 
not be located within 10 feet (3048 mm) of exits or 
combustible materials. 


3102.17.4 Cooking tents. Tents with sidewalls or drops 
where cooking is performed shall be separated from other 
tents or membrane structures by not less than 20 feet 
(6096 mm). 


3102.17.5 Electrical heating and cooking equipment. 
Electrical heating and cooking equipment shall comply 
with the Electrical Code. 


3102.17.6 LP-gas equipment. LP-gas equipment such as 
containers, tanks, piping, hoses, fittings, valves, tubing 
and other related components shall be approved and in 
accordance with this code. 


3102.17.7 Flammable and combustible liquids. The 
storage of flammable and combustible liquids and the use 
of flammable-liquid-fueled equipment shall be in accor- 
dance with this code. 


SECTION 3103 
TEMPORARY STRUCTURES 


3103.1 General. The provisions of Sections 3103.1 through 
3103.4 shall apply to structures erected for a period of less 
than 180 days. Detached tents and other membrane structures 
erected for a period of less than 180 days are regulated by the 
fire official and not regulated by this section. 


3103.1.1 Conformance. Temporary structures and uses 
shall conform to the structural strength, fire safety, means 
of egress, accessibility, light, ventilation and sanitary 
requirements of this code as necessary to ensure public 
health, safety and general welfare. 


3103.1.2 Permit required. Temporary structures that 
cover an area greater than 120 square feet (11.16 m°), 
including connecting areas or spaces with a common 
means of egress or entrance that are used or intended to be 
used for the gathering together of 10 or more persons, 
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shall not be erected, operated or maintained for any 
purpose without obtaining a permit from the building 


official. 


3103.2 Construction documents. A permit application and 
construction documents shall be submitted for each installa- 
tion of a temporary structure. The construction documents 
shall include a site plan indicating the location of the tempo- 
rary structure and information delineating the means of 
egress and the occupant load. 


3103.3 Location. Temporary structures shall be located in 
accordance with the requirements of Table 705.5 based on the | 
fire-resistance rating of the exterior walls for the proposed 
type of construction. 


3103.4 Means of egress. Temporary structures shall conform 
to the means of egress requirements of Chapter 10 and shall 
have an exit access travel distance of 100 feet (30 480 mm) or 
less. 


SECTION 3104 
PEDESTRIAN WALKWAYS AND TUNNELS 


3104.1 General. This section shall apply to connections 
between buildings such as pedestrian walkways or tunnels, 
located at, above or below grade level, that are used as a 
means of travel by persons. The pedestrian walkway shall not 
contribute to the building area or the number of stories or 
height of connected buildings. 


3104.1.1 Application. Pedestrian walkways shall be 
designed and constructed in accordance with Sections 
3104.2 through 3104.9. Tunnels shall be designed and 
constructed in accordance with Sections 3104.2 and 
3104.10. 


3104.2 Separate structures. Buildings connected by pedes- 
trian walkways or tunnels shall be considered to be separate 
structures. 


Exceptions: 


1, Buildings that are on the same lot and considered as 
portions of a single building in accordance with Sec- 
tion 503.122. 


2. For purposes of calculating the number of Туре В 
units required by Chapter 11, structurally connected 
buildings and buildings with multiple wings shall be 
considered to be one structure. 


3104.3 Construction. The pedestrian walkway shall be of 
noncombustible construction. 


Exceptions: 


1. Combustible construction shall be permitted where 
connected buildings are of combustible construc- 
tion. 


2. Fire-retardant-treated wood, in accordance with 
Section 603.1, Item 1.3, shall be permitted for the 
roof construction of the pedestrian walkway where 
connected buildings are not less than Type I or II 
construction. 
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3104.4 Contents. Only materials and decorations approved 
by the building official shall be located in the pedestrian 
walkway. 


3104.5 Connections of pedestrian walkways to buildings. 
The connection of a pedestrian walkway to a building shall 
comply with Section 3104.5.1, 3104.5.2, 3104.5.3 or 
3104.5.4. 


Exception: Buildings that are on the same lot and consid- 
ered as portions of a single building in accordance with 
Section 503.1.2. 


3104.5.1 Fire barriers. Pedestrian walkways shall be 
separated from the interior of the building by not less than 
2-hour fire barriers constructed in accordance with 
Section 707 and Sections 3104.5.1.1 through 3104.5.1.3. 


3104.5.1.1 Exterior walls. Exterior walls of buildings 
connected to pedestrian walkways shall be 2-hour fire- 
resistance rated. This protection shall extend not less 
than 10 feet (3048 mm) in every direction surrounding 
the perimeter of the pedestrian walkway. 


3104.5.1.2 Openings in exterior walls of connected 
buildings. Openings in exterior walls required to be 
fire-resistance rated in accordance with Section 
3104.5.1.1 shall be equipped with opening protectives 
providing a not less than */,-hour fire protection rating 
in accordance with Section 716. 


3104.5.1.3 Supporting construction. The fire barrier 
shall be supported by construction as required by 
Section 707.5.1. 


3104.5.2 Alternative separation. The wall separating the 
pedestrian walkway and the building shall comply with 
Section 3104.5.2.1 or 3104.5.2.2 where: 


1. The distance between the connected buildings is 
more than 10 feet (3048 mm). 


2. The pedestrian walkway and connected buildings 
are equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1, and the 
roof of the walkway is not more than 55 feet (16 764 
mm) above grade connecting to the fifth, or lower, 
story above grade plane, of each building. 


Exception: Open parking garages need not be 
equipped with an automatic sprinkler system. 


3104.5.2.1 Passage of smoke. The wall shall be capa- 
ble of resisting the passage of smoke. 


3104.5.2.2 Glass. The wall shall be constructed of a 
tempered, wired or laminated glass and doors separat- 
ing the interior of the building from the pedestrian 
walkway. The glass shall be protected by an automatic 
sprinkler system in accordance with Section 903.3.1.1 
that, when actuated, shall completely wet the entire 
surface of interior sides of the wall or glass. Obstruc- 
tions shall not be installed between the sprinkler heads 
and the wall or glass. The glass shall be in a gasketed 
frame and installed in such a manner that the framing 
system will deflect without breaking (loading) the glass 
before the sprinkler operates. 
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3104.5.3 Open sides on walkway. Where the distance 
between the connected buildings is more than 10 feet 
(3048 mm), the walls at the intersection of the pedestrian 
walkway and each building need not be fire-resistance 
rated provided that both sidewalls of the pedestrian walk- 
way are not less than 50 percent open with the open area 
uniformly distributed to prevent the accumulation of 
smoke and toxic gases. The roof of the walkway shall be 
located not more than 40 feet (12 160 mm) above grade 
plane, and the walkway shall only be permitted to connect 
to the third or lower story of each building. 


Exception: Where the pedestrian walkway is protected 
with an automatic sprinkler system in accordance with 
Section 903.3.1.1, the roof of the walkway shall be 
located not more than 55 feet (16 764 mm) above grade 
plane and the walkway shall only be permitted to 
connect to the fifth or lower story of each building. 


3104.5.4 Exterior walls greater than 2 hours. Where 
exterior walls of connected buildings are required by 
Section 705 to have a fire-resistance rating greater than 2 
hours, the walls at the intersection of the pedestrian walk- 
way and each building need not be fire-resistance rated 
provided: 


1. The pedestrian walkway is equipped throughout 
with an automatic sprinkler system installed in 
accordance with Section 903.3.1.1. 


2. The roof of the walkway is not located more than 55 
feet (16 764 mm) above grade plane and the walk- 
way connects to the fifth, or lower, story above 
grade plane of each building. 


3104.6 Public way. Pedestrian walkways over a public way 
shall comply with Chapter 32. 


3104.7 Egress. Access shall be provided at all times to a 
pedestrian walkway that serves as a required exit. 


3104.8 Width. The unobstructed width of pedestrian walk- 
ways shall be not less than 36 inches (914 mm). The total 
width shall be not greater than 30 feet (9144 тт). 


3104.9 Exit access travel. The length of exit access travel 
shall be 200 feet (60 960 mm) or less. 


Exceptions: 


1. Exit access travel distance on a pedestrian walkway 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1 shall be 
250 feet (76 200 mm) or less. 


2. Exit access travel distance on a pedestrian walkway 
constructed with both sides not less than 50 percent 
open shall be 300 feet (91 440 mm) or less. 


3. Exit access travel distance on a pedestrian walkway 
constructed with both sides not less than 50 percent 
open, and equipped throughout with an automatic 
sprinkler system in accordance with Section 
903.3.1.1, shall be 400 feet (122 m) or less. 


3104.10 Tunneled walkway. Separation between the 
tunneled walkway and the building to which it is connected 
shall be not less than 2-hour fire-resistant construction and 
openings therein shall be protected in accordance with 
Section 716. 


2022 OREGON STRUCTURAL SPECIALTY CODE 


Ы 


SECTION 3105 
AWNINGS AND CANOPIES 


3105.1 General. Awnings and canopies shall comply with the 
requirements of Sections 3105.2 and 3105.3 and other appli- 
cable sections of this code. 


3105.2 Design and construction. Awnings and canopies shall 
be designed and constructed to withstand wind or other lateral 
loads and live loads as required by Chapter 16 with due allow- 
ance for shape, open construction and similar features that 
relieve the pressures or loads. Structural members shall be 
protected to prevent deterioration. Awnings shall have frames 
of noncombustible material, fire-retardant-treated wood, 
heavy timber complying with Section 2304.11, or 1-hour 
construction with combustible or noncombustible covers and 
shall be either fixed, retractable, folding or collapsible. 


3105.3 Awnings and canopy materials. Awnings and cano- 
pies shall be provided with an approved covering that 
complies with one of the following: 


1. The fire propagation performance criteria of Test 
Method 1 ог Test Method 2, as appropriate, of NFPA 
701. 


2. Has a flame spread index not greater than 25 when 
tested in accordance with ASTM E84 or UL 723. 


3. Meets all of the following criteria when tested in accor- 
dance with NFPA 286: 


3.1. During the 40 kW exposure, flames shall not 
spread to the ceiling. 


3.2. Flashover, as defined in NFPA 286, shall not 
occur. 


3.3. The flame shall not spread to the outer extremity 
of the sample on any wall or ceiling. 


3.4. The peak heat release rate throughout the test 
shall not exceed 800 kW. 


Exception: The fire propagation performance and flame 
spread index requirements shall not apply to awnings 
installed on detached one- and two-family dwellings. 


SECTION 3106 
MARQUEES 


3106.1 General. Marquees shall comply with Sections 3106.2 
through 3106.5 and other applicable sections of this code. 


3106.2 Thickness. The height or thickness of a marquee 
measured vertically from its lowest to its highest point shall 
be not greater than 3 feet (914 mm) where the marquee proj- 
ects more than two-thirds of the distance from the Zot line to 
the curb line, and shall be not greater than 9 feet (2743 mm) 
where the marquee is less than two-thirds of the distance 
from the /ot line to the curb line. 


3106.3 Roof construction. Where the roof or any part 
thereof is a skylight, the skylight shall comply with the 
requirements of Chapter 24. Every roof and skylight of a 
marquee shall be sloped to downspouts that shall conduct any 
drainage from the marquee in such a manner so as not to spill 
over the sidewalk. 
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3106.4 Location prohibited. Every marquee shall be so 
located as not to interfere with the operation of any exterior 
standpipe, and such that the marquee does not obstruct the 
clear passage of stairways or exit discharge from the building 
or the installation or maintenance of street lighting. 


3106.5 Construction. A marquee shall be supported entirely 
from the building and constructed of noncombustible materi- 
als. Marquees shall be designed as required in Chapter 16. 
Structural members shall be protected to prevent 
deterioration. 


SECTION 3107 
SIGNS 


See Section 101.2 for the scope of regulation for signs. 


3107.1 General. Regulated signs shall be designed and 
constructed in accordance with this code. 


SECTION 3108 
TELECOMMUNICATION 
AND BROADCAST TOWERS 


See Section 101.2 for the scope of regulation for towers. 


3108.1 General. Regulated towers shall be designed and 
constructed in accordance with the provisions of TIA 222. 
Towers shall be designed for seismic /oads; exceptions 
related to seismic design listed in Section 2.7.3 of TIA 222 
shall not apply. In Section 2.6.6.2 of TIA 222, the horizontal 
extent of Topographic Category 2, escarpments, shall be 16 
times the height of the escarpment. 


Exception: Single free-standing poles used to support 
antennas not greater than 75 feet (22 860 mm), measured 
from the top of the pole to grade, shall not be required to 
be noncombustible. 


3108.2 Location and access. Regulated towers shall be 
located such that guy wires and other accessories shall not 
cross or encroach on any street or other public space, or over 
above-ground electric utility lines, or encroach on any 
privately owned property without the written consent of the 
owner of the encroached-upon property, space or above- 
ground electric utility lines. Towers shall be equipped with 
climbing and working facilities in compliance with TIA 222. 
Access to the tower sites shall be limited as required by appli- 
cable OSHA, FCC and EPA regulations. 


SECTION 3109 
SWIMMING POOLS, SPAS AND HOT TUBS 


3109.1 General. The design and construction of barriers for 
residential swimming pools that are accessory to four or 
fewer dwelling units shall comply with the /nternational 
Swimming Pool and Spa Code. 


Public swimming pools are not governed by this code. 
Please reference OAR Chapter 333, Division 60 concerning 
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public swimming pools as promulgated by the Department of 
Human Services under the authority established in ORS 
Chapter 448. 


SECTION 3110 
AUTOMATIC VEHICULAR GATES 


3110.1 General. Automatic vehicular gates shall comply 
with the requirements of Sections 3110.2 and 3110.3 and 
other applicable sections of this code. 


3110.2 Vehicular gates intended for automation. Vehicular 
gates intended for automation shall be designed, constructed 
and installed to comply with the requirements of ASTM 
F2200. 


3110.3 Vehicular gate openers. Vehicular gate openers, 
where provided, shall be /isted in accordance with UL 325. 


SECTION 3111 
SOLAR ENERGY SYSTEMS 


3111.1 General. Solar energy systems shall comply with the 
requirements of this section. 


3111.1.1 Wind resistance. Rooftop-mounted photovol- 
taic panel systems and solar thermal collectors shall be 
designed for wind /oads in accordance with Section 
1609. 


Wind /oads for rooftop-mounted photovoltaic panels 
and modules and solar thermal collectors are permitted to 
be determined by wind tunnel tests in accordance with 
ASCE 7 Sections 31.6 and 31.7. 


Exception: Installations that comply with the provi- 
sions of Section 3111.3.5.3. 


3111.1.2 Roof live load. Roof structures that provide 
support for solar energy systems shall be designed in 
accordance with Section 1607.14.4. 


Exception: Installations that comply with the provi- 
sions of Section 3111.3.5.3. 


3111.2 Solar thermal systems. Solar thermal systems shall 
be designed and installed in accordance with this code, the 
Plumbing Code, the Mechanical Code and the manufac- 
turer’s installation instructions. Where light-transmitting 
plastic covers are used, solar thermal collectors shall be 
designed in accordance with Section 2606.12. 


3111.2.1 Equipment. Solar thermal systems and compo- 
nents shall be /isted and labeled in accordance with ICC 
900/SRCC 300 and ICC 901/SRCC 100. 


3111.3 Photovoltaic solar energy systems. Photovoltaic solar 
energy systems shall be designed and installed in accordance 
with this code, the Electrical Code and the manufacturer 's 
installation instructions. 


3111.3.1 Equipment. Photovoltaic panels and modules 
shall be /isted and labeled in accordance with UL 1703 or 
with both UL 61730-1 and UL 61730-2. Inverters shall be 
listed and labeled in accordance with UL 1741. Photovol- 


taic racking and associated attachment components shall 
comply with one of the following: 


1. Certified to UL 1703 by a nationally recognized 
testing laboratory and installed in accordance with 
the manufacturer's installation instructions. 


2. Designed by a registered design professional. 
3. Field evaluation by an approved field evaluation 


firm. 
4. Approval by the building official. 


3111.3.1.1 Corrosion resistance. All components of 
the photovoltaic solar energy system exposed to the 
weather shall be constructed of approved corrosion- 
resistant materials. 


3111.3.2 Fire classification. Rooftop-mounted photovol- 
taic panel systems shall have noncombustible racking and 
mounting systems or have a fire classification in accordance 
with Section 1505.9. Building-integrated photovoltaic 
(BIPV) systems installed as roof coverings shall have a fire 
classification in accordance with Section 1505.8. 


Exception: Detached one- and two-family dwellings 
and townhouses classified as a Group R-3 or Group U 
occupancies are permitted to comply with the applica- 
ble provisions of the Residential Code. 


3111.3.3  Building-integrated photovoltaic (ВІРУ) 
systems. BIPV systems installed as roof coverings shall 
be designed and installed in accordance with Section 
1507. 


Exception: Detached one- and two-family dwellings 
and townhouses classified as a Group R-3 or Group U 
occupancies are permitted to comply with the applica- 
ble provisions of the Residential Code. 


3111.3.4 Photovoltaic panel system location. The loca- 
tion of photovoltaic components, racking, support 
structures and attachments shall be in accordance with 
Sections 3111.3.4.1 through 3111.3.4.9. 


3111.3.4.1 Zoning requirements. The installation of 
photovoltaic panel systems shall comply with the 
zoning requirements of the municipality. 


3111.3.4.2 Flood hazard areas. The installation of 
photovoltaic panel systems within flood hazard areas, 
as established by the flood plain administrator, shall 
comply with this code. 


Exception: Detached one- and two-family dwellings 
and townhouses classified as a Group R-3 or Group 
U occupancies are permitted to comply with Section 
R322 of the Residential Code. 


3111.3.4.3 Building egress. Photovoltaic panel 
systems shall not be installed in locations that would 
restrict or otherwise prevent the use of the required 
means of egress and emergency escape and rescue 
openings. 


3111.3.4.4 Light and ventilation. Photovoltaic panel 
systems shall not be installed in locations that would 
restrict the required light or ventilation. 
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3111.3.4.5 Rooftop vent and drain clearances. 
Photovoltaic panel systems shall not be installed in 
locations that would restrict the function of plumbing 
or mechanical vents, skylights, drains or other rooftop 
features. 


3111.3.4.6 Mechanical equipment clearances. Photo- 
voltaic panel systems shall be installed with a clearance 
of not less than 30 inches (762 mm) around mechanical 
equipment requiring service or maintenance. The appli- 
cable provisions of the Mechanical Code and Electrical 
Code apply to installations of photovoltaic panel 
systems. 


Exception: Detached one- and two-family dwellings 
and townhouses classified as a Group R-3 or Group 
U occupancies are permitted to comply with the 
applicable mechanical provisions of the Residential 
Code. 


3111.3.4.7 Roof drainage. Photovoltaic panel systems 
shall not be installed in a manner that would obstruct 
roof drainage. Vertical supports or roof penetrations are 
not permitted within 12 inches (305 mm) of each side 
of the low point of the valley. The photovoltaic 
modules or racking are permitted to extend into the 
valley not more than 6 inches (152 mm) from the valley 
low point where a clearance of not less than 3 inches 
(76 mm) above the surface of the roof is provided. 


3111.3.4.8 Fire fighter access and escape. To provide 
access and escape for fire fighters, the location of roof- 
top-mounted photovoltaic modules shall comply with 
the requirements of Sections 3111.3.4.8.1 through 
3111.3.4.8.5.2. 


3111.3.4.8.1 Pathway requirements. All pAotovol- 
taic installations shall be provided with pathways not 
less than 36 inches (914 mm) in width along not less 
than three sides of the solar roof plane. The bottom 
edge of a roof plane with a slope greater than two 
units vertical in 12 units horizontal (2:12) shall not be 
used as a pathway. All pathways shall be located over 
a structurally supported area and measured from the 
edge of the roof and horizontal ridge to the photovol- 
taic array or any portion thereof. 


Exceptions: 


1. Structures with a photovoltaic array area of 
1,000 square feet (92.90 m?) or less 
installed on a roof with a slope greater than 
two units vertical in 12 units horizontal 
(2:12) with an intersecting adjacent roof 
plane and where no dimension of the array 
is greater than 150 feet (45 720 mm) in 
length or width: 


1.1. Where the photovoltaic array does 
not exceed 25 percent, measured in 
plan view, of the total roof area of 
the structure, an unobstructed 
pathway not less than 12 inches 
(305 mm) shall be provided along 
each side of any horizontal ridge. 
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1.2. Where the photovoltaic array 
exceeds 25 percent, measured in 
plan view, of the total roof area of 
the structure, an unobstructed 
pathway not less than 36 inches 
(914 mm) from ridge to eave over a 
structurally supported area shall be 
provided in addition to an 
unobstructed pathway not less than 
12 inches (305 mm) along each 
side of any horizontal ridge. 


2. Pathways are not required on nonoccupied 
accessory structures, provided that they are 
separated from occupied structures by not 
less than 60 inches (3048 mm) or by a min- 
imum two-hour fire-rated assembly. 


3. Townhouses providing fire separation as 
required by the applicable code at the time 
of construction may be considered one 
structure and are permitted to comply with 
the provisions of Section 3111.3.4.8.1, 
Exception 1.1. 


3111.3.4.8.2 Intermediate pathway locations. Roof 
planes that include a photovoltaic array greater than 
150 feet (45 720 mm) in length or width shall have 
additional intermediate pathways. 


For every 150 feet (45 720 mm) of photovoltaic 
array, including offset photovoltaic modules or 
angled installations, an intermediate pathway not 
less than 36 inches (914 mm) in width separating the 
photovoltaic array, shall be provided. The square 
footage of a photovoltaic array shall not exceed 
22,500 square feet (2092 m?) without the installation 
of an intermediate pathway. 


3111.3.4.8.2.1 Where required. Where a system 
is required to have intermediate pathways, all 
pathways shall have one or more cutouts located 
adjacent to the pathway. No point on the pathway 
shall be more than 25 feet (7620 mm) from a 
cutout. 


3111.3.4.8.3 Prohibited pathway locations. Path- 
ways shall not be located within 12 inches (305 mm) 
of the low point of a valley. 


3111.3.4.8.4 Smoke and heat vents. Where smoke 
and heat vents have been installed in accordance with 
Chapter 9 and Section 435, a pathway not less than 
36 inches (914 mm) in width shall be provided to and 
around each vent for fire department access, mainte- 
nance and testing of these vents. 


3111.3.4.8.5 Electrical component location. Elec- 
trical components shall be located in accordance with 
Sections 3111.3.4.8.5.1 and 3111.3.4.8.5.2. 


3111.3.4.8.5.1 Disconnects, J-boxes, combiner 
boxes ог gutters. Disconnects, J-boxes, 
combiner boxes or gutters shall not be located in 
any required pathway or cutout. 
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constructed and installed to safely support all /oads, 
including dead loads, snow loads, wind loads and 
seismic /oads as prescribed by this code. 


3111.3.4.8.5.2 Raceways. Raceways on flat roofs 
that cross a required pathway shall be bridged to 
avoid tripping hazards. Raceways shall not be 
permitted in required pathways on roof slopes 
greater than two units vertical in 12 units hori- 
zontal (2:12) (17-percent slope). 


Exception: Prescriptive installations complying 
with Section 3111.3.5.3. 


3111.3.5.3 Prescriptive installations. Rooftop- 
mounted installations on Risk Category I or Risk Cate- 
gory П structures of conventional Пейі-/ғате 
construction that comply with this section shall qualify 
as prescriptive and shall not require an engineered 
design where all of the following criteria are met: 


3111.3.4.9 Alternate installations. In accordance with 
Section 104.10, an alternative material, design, loca- 
tion, method of construction, or means of safe fire 
fighter access and egress may be approved. 


3111.3.5 Structural. Photovoltaic components, racking, 
support structures and attachments shall be in accordance 


1 dn а Р 1. Structure requirements: 
with the provisions of this section. 4 


3111.3.5.1 Photovoltaic module attachment. Photo- 
voltaic modules shall be attached in accordance with 
the manufacturer’s installation instructions and to 
account for all loads, including dead loads, snow loads, 
wind /oads and seismic /oads, as prescribed by this 
code. 


3111.3.5.2 Photovoltaic racking. Photovoltaic racking 
shall comply with Sections 3111.3.5.2.1 through 
3111.3.5.2.3 or Section 3111.3.5.3. 


3111.3.5.2.1 Building penetrations. All penetra- 
tions shall be flashed or sealed in a manner that 
prevents moisture from entering the wall and roof. 


3111.3.5.2.2 Structural support and attachment. 
Photovoltaic racking and racking supports shall be 
positively attached to the structural components or 
blocking in accordance with this section. Photovol- 
taic racking and racking supports shall be installed in 
accordance with manufacturer’s specifications or 
designed in accordance with this code and mounted 
in accordance with one of the following: 


1. Installed in accordance with manufacturer 's 
installation instructions and designed in 
accordance with this code. 


2. Positively attached to the structural compo- 
nents or blocking through the use of screws, 
bolts, J-bolts or other approved means. Such 
attachment shall not be accomplished by the 
use of toenails or nails subject to withdrawal. 
Photovoltaic racking and racking supports 
shall be mounted to structural components and 
shall not be attached to wall or roof coverings, 
trim or structural sheathing as a means of 
structural support. 


3. Attached to standing seam metal roofs with 
connectors in accordance with manufacturer's 
installation instructions. 


4. Certified nonpenetrating or minimally pene- 
trating systems installed in accordance with 
the manufacturer's installation instructions. 


3111.3.5.2.3 Rooftop-mounted photovoltaic rack- 
ing. Rooftop-mounted photovoltaic racking shall 
comply with Section 3111.3.1 and be designed in 
accordance with accepted engineering practice, and 


1.1. For other than detached one- and two-family 
dwellings and townhouses classified as 
Group R-3 and Group U occupancies, the 
following criteria shall be met: 


1.1.1. The ground snow load, p,, as 
determined by Section 1608, 
does not exceed 50 psf. 


1.1.2. The wind exposure category, as 
determined by Section 1609.4, is 
Exposure Category B or C. 


1.1.3. The basic design wind speed, V, 
as determined by Section 1609.3, 
does not exceed 120 mph for 
Exposure Category C sites or 135 
mph for Exposure Category B 
sites. 


1.1.4. Existing supporting roof framing 
is conventional light-frame соп- 
struction with  preengineered 
trusses or rafters spaced at not 
more than 24 inches (610 mm) on 
center. 


1.1.5. Existing roof rafters and ceiling 
joists comply with Sections 
2308.7.1, 2308.7.2 and 2308.7.3. 
Where rafter spans, as determined 
by Section 2308.7.2, are based on 
purlins provided between the 
ridge and eave, such purlins shall 
be supported by braces to bearing 
partitions in accordance with Sec- 
tion 230877 апа Figure 
3111.3.5.3.1(1). Where ceiling 
joists do not run parallel to rafters, 
rafters are tied across with rafter 
ties complying with Section 
2308.7.3.1. 


1.1.6. Existing valley and hip rafters 
comply with Section 2308.7.3 
and are supported at the ridge by 
a brace to a bearing partition. 
Where roof rafters require purlins 
between the ridge and eave to 
comply with the rafter span 
tables, hip and valley rafters shall 
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& А also be supported by a brace to a 
wu bearing partition. 


1.2. For detached one- and two-family dwellings 
and townhouses classified as Group R-3 and 
Group U occupancies, the following criteria 
shall be met: 


1.2.1. The ground snow load, p, as 
determined by Section R301.2.3.1 
of the Residential Code, does not 


exceed 70 psf. 
1.2.2. The wind exposure category, as 
determined by Section 


R301.2.1.3 of the Residential 
Code, is limited to Exposure Cat- 
egory В or C. 


1.2.3. Existing supporting roof framing 
is conventional light-frame -соп- 
struction with — preengineered 
trusses or rafters spaced at not 
less than 24 inches (610mm) on 
center. 


1.2.4. Existing rafters and ceiling joists 

comply with Sections R802.4.1, 

R802.5.1 and R802.5.2 of the Res- 

idential Code. Where rafter spans 

are based on purlins provided 

| between the ridge and eave, such 
- purlins shall be supported by 
braces to bearing partitions in 

accordance with Figure 

3111.3.5.3.1(1) апа Section 

R802.4.5 of the Residential Code. 


1.2.5. Existing valley and hip rafters 
comply with Section R802.4.1 
of the Residential Code and are 
supported at the ridge by a brace 
to a bearing partition. Where 
roof rafters require  purlins 
between the ridge and eave to 
comply with the rafter span 
tables, hip and valley rafters 
shall also be supported by a 
brace to a bearing partition. 


1.3 Where the existing grade and species of the 
rafters and ceiling joists cannot be verified, 
it shall be assumed to be No. 2 Grade Doug- 
las Fir-larch. 


2. Roof materials: Roofing material shall be metal, 
single-layer wood shingle or shake, or not more 
than two layers of composition shingle. 


3. Installation: Installation shall comply with Fig- 
ures 3111.3.5.3(2) and 3111.3.5.3(3). 


£3 Exception: Installations complying with Item 
VJ 5, Exception 2. 
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4. Loading: The combined weight of the photovol- 
taic modules and racking shall not exceed 4.5 
pounds per square foot (2.0412 kPa). 


5. Attachments: Photovoltaic modules or racking 
shall be directly attached to the roof framing or 


blocking. 


Attachments shall be spaced not more than 
48 inches (1219 mm) on center in any direction. 


Exceptions: 


1. Attachments shall be spaced not more 
than 24 inches (609.6 mm) on center in 
any direction where any of the following 
conditions exist: 


ы. 


1.2: 


The ground snow load p, 
exceeds 36 psf (1.197 KN/m°). 


The attachments are located 
within 3 feet (914 mm) of a roof 
edge, hip, eave or ridge. 


. The basic design wind speed, V, 


exceeds 120 mph, in wind Expo- 
sure Category B. 


. The basic design wind speed, V, 


exceeds 110 mph, in wind Expo- 
sure Category C. 


2. Photovoltaic modules or racking shall 
be permitted to be attached directly to 
standing seam metal panels using 
clamps and roofing materials where all 
of the following criteria are met: 


21, 


2; 


2.3; 


The allowable uplift capacity of 
clamps spaced greater than or 
equal to 48 inches (1219 mm) on 
center along a seam shall be not 
less than 115 pounds (52 kg). 
The allowable uplift capacity of 
clamps spaced less than 48 
inches (1219 mm) on center 
along a seam shall be not less 
than 75 pounds (34 kg). 


Spacing of clamps along a seam 
shall be not less than 24 inches 
(610 mm) on center and not more 
than 60 inches (1525 mm) оп 
center. Clamp spacing perpendic- 
ular to seams shall be such that 
the spacing measurement along a 
seam multiplied by the spacing 
measurement perpendicular to 
seams is not greater than 10 
square feet (0.93m?) in area. 


Roofing panels shall comply 


with all of the following: 
2.3.1. Shall be not less than 
a 26 gage steel. 
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2.3.2. Shall be not more than module to the roof surface and shall be in accor- A 
18 inches (457 mm) in dance with Figures 3111.3.5.3(2) and 
width. 3111.3.5.3(3). 
2.3.3. Shall be attached with 7. Submittal requirement: Construction docu- 
a minimum of #10 ments shall not be required where the permit 
screws at 24 inches applicant has demonstrated on a form approved 
(610 mm) on center. by the State of Oregon, Building Codes Division, 
2.34. Shall be installed that the proposed installation complies with Sec- 


over minimum !/,- tion 3111.3.4.8 and this section. 


inch (12.7 mm) nomi- 3111.4 Solar-ready. 


nal wood structural 3111.4.1 Definitions. The following terms are defined in 


panels attached to 

framing with 8d nails Фаро. 

at 6 inches (153 mm) ADJACENT ROOF PLANE. 

on center at panel ROOF AREA. 

edges and 12 inches SOLAR-READY ZONE 

(305 mm) on center 5 

field nailing. TOTAL SOLAR RESOURCE FRACTION (TSRF). 


6. Height: Module height above roof shall be not 
more than 18 inches (457 mm) from the top of the 


RAFTER SPAN - 
WHERE RAFTERS ARE SUPPORTED 
BY PURLINS AND PURLIN BRACES TO BEARING PARTITIONS 


RAFTER SPAN - 
WHERE RAFTERS ARE NOT SUPPORTED 
BY PURLINS AND PURLIN BRACES 

TO BEARING PARTITIONS 


COLLAR TIE OR 
RIDGE STRAP 


PURLIN 


D 


RAISED RAFTER TIE 
SEE RAFTER SPAN TABLES 

FOR ADJUSTED RAFTER SPANS 
(Нс/Нв = ‘ls MAX) 


PURLIN BRACE TO 


ur | BEARING PARTITION 


CEILING JOIST 


ае 


RAFTER ТО JOIST 
CONNECTION 


\ CEILING JOIST BEARING 


PARTITION 


Bet e JOIST 


TOP PLATE(S) 


gua PURLIN BRACE 


BEARING 
PARTITION 


BEARING WALL 


For SI: 1 inch = 25.4 mm, 1 foot = 305 mm, 1 degree = 0.018 rad. 
Не = Height of ceiling joists or rafter ties measured vertically above the top of rafter support walls. f ) 
Н, = Height of roof ridge measured vertically above the top of rafter support walls. 


FIGURE 3111.3.5.3(1) 
BRACED ROOF RAFTERS FOR PRESCRIPTIVE ROOFTOP-MOUNTED PHOTOVOLTAIC PANEL SYSTEMS 
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PHOTOVOLTAIC MODULE 
18 IN. MAX. 


CONTINUOUS SUPPORT 
RAIL AND CONNECTION 
PER MANUFACTURER 


PREMANUFACTURED 

MODULE STANDOFF 
INSTALLED PER 
MANUFACTURERS 
REQUIREMENTS. 

SPACING PER 

SECTION 3111.3.5.3, ITEM NO. 3 


RAFTER PER A 
SECTION 3111.3.5.3 

OR 2 x 4 MIN. 

TRUSS TOP CHORD 


@ 24 IN. O.C. MAX. 


For SI: 1 inch = 25.4 mm. 


FIGURE 3111.3.5.3(2) 
PHOTOVOLTAIC RACKING AND MODULE ATTACHMENT TO RAFTERS OR TRUSSES 


18 IN. MAX. PHOTOVOLTAIC MODULE 
‘er CONTINUOUS SUPPORT 
э RAIL AND CONNECTION 
j PER MANUFACTURER 


< 
~ 
Cs 


PREMANUFACTURED 

MODULE STANDOFF 
INSTALLED PER 
MANUFACTURERS 
REQUIREMENTS. 

SPACING PER 

SECTION 3111.3.5.3, ITEM NO. 3 


RAFTER PER 

SECTION 3111.3.5.3 / 
OR 2 x 4 MIN. 

TRUSS TOP CHORD 


@ 24 IN. O.C. MAX. 


For SI: 1 inch = 25.4 mm. 


FIGURE 3111.3.5.3(3) 
PHOTOVOLTAIC RACKING AND MODULE ATTACHMENT TO BLOCKINGS 
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3111.4.2 Solar-ready construction. Newly constructed 
buildings shall be provided with a solar-ready zone 
complying with Sections 3111.4.1 through 3111.4.9. 


Exceptions: 
1. Group U occupancies. 


2. A building with a permanently installed, on-site 
renewable energy system. 


3. A building with a Total Solar Resource Fraction 
(TSRF) of less than 80 percent, as documented 
and submitted by the registered design profes- 
sional and approved by the building official. 


4. A building where the registered design profes- 
sional submits documentation identifying that the 
solar-ready zone required by Section 3111.4.3 is 
infeasible because of structural configuration, 
extensive rooftop equipment, skylights, vegeta- 
tive roof areas, other obstructions, or other unique 
design limitations, and where such documenta- 
tion is approved. 


3111.4.3 Solar-ready zone. A solar-ready zone shall be 
located on the roof of buildings that are oriented between 
110 degrees and 270 degrees of true north or have low- 
slope roofs (roof slope « 2:12). 


3111.4.4 Construction document requirements for 
solar-ready zones. Construction documents for solar- 
ready zones shall indicate all of the following: 


1. The location and size of the so/ar-ready zone. 


2. The future interconnection pathway and termination 
in accordance with Section 311 1.4.8. 


3. The location requirements, including but not limited 
to, future fire fighter access and escape pathways as 
required by Section 3111.3.4. 


4. The structural design loads for roof dead load and 
roof live load in accordance with Section 3111.4.7. 


5. Other data necessary to identify conformance. 


3111.4.5 Solar-ready zone area. The total so/ar-ready 
zone area shall be not less than 40 percent of the roof area 
calculated as the horizontally projected gross roof area 
less the area covered by skylights, occupied roof decks, 
vegetative roof areas and mandatory access or set back 
areas as required by Section 3111.3.4. Where more than 
one solar-ready zone is identified, each zone shall be not 
less than 8 feet (2438 mm) in any dimension and be not 
less than 80 square feet (744 m?) in area. 


3111.4.6 Obstructions. So/ar-ready zones shall be free 
from obstructions, including, but not limited to, pipes, 
mechanical exhaust vents, ducts, HVAC equipment, 
required equipment clearances, skylights and rooftop- 
mounted equipment. 


Exception: Plumbing vents are permitted to be located 
in the solar-ready zone. 


3111.4.7 Roof loads and documentation. A collateral 
dead load of not less than 5 pounds per square foot (5 psf) 
(0.24 kN/m’) applied uniformly over the solar-ready zone 
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shall be included in the gravity and seismic design calcula- 
tions for the building. 


3111.4.8 Interconnection pathway and termination. 
Construction documents for solar-ready zones shall indi- 
cate pathways for routing of conduit or piping, sized in 
accordance with the Electrical Code, from the solar-ready 
zone to an electrical service panel or other approved 
location. 


3111.4.8.1 Reserved area at pathway termination. 
Construction documents shall indicate wall or floor 
area, or a combination thereof, intended to accommo- 
date the future placement of inverters, meters, and 
similar equipment. This space shall be provided adja- 
cent to the interconnection pathway termination 
location required by Section 3111.4.8. 


3111.4.9 Electrical service reserved space. The main 
electrical service panel, or other approved electrical panel 
serving the solar-ready zone, shall have a reserved space 
to allow installation of a dual-pole circuit breaker for 
future solar electric and a dual-pole circuit breaker for 
future installation. These spaces shall be labeled "For 
Future Solar.” 


SECTION 3112 
GREENHOUSES 


3112.1 General. The provisions of this section shall apply to 
greenhouses that are designed and used for the cultivation, 
maintenance, or protection of plants. 


3112.2 Accessibility. Greenhouses shall be accessible in 
accordance with Chapter 11. 


3112.3 Structural design. Greenhouses shall comply with 
the structural design requirements for greenhouses in Chapter 
16. 


3112.4 Glass and glazing. Glass and glazing used in green- 
houses shall comply with Section 2405. 


3112.5 Light-transmitting plastics. Light-transmitting plas- 
tics shall be permitted in lieu of plain glass in greenhouses 
and shall comply with Section 2606. 


3112.6 Membrane structures. Greenhouses that are 
membrane structures shall comply with Section 3102. 


3112.6.1 Plastic film. Plastic films used in greenhouses 
shall comply with Section 3102.3. 


SECTION 3113 
TEMPORARY SPECIAL EVENT STRUCTURES 


3113.1 General. Temporary special event structures shall 
comply with Sections 3102.3.1 through 3102.3.3.3, Sections 
3113.2 through 3113.6 and ANSI E1.21. 


3113.2 Approval. Temporary special event structures in 
excess of 400 square feet (37 т?) shall not be erected, oper- 
ated or maintained for any purpose without first obtaining 
approval and a permit from the building official. 
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3113.3 Use period. Temporary special event structures 
erected in accordance with ANSI E1.21 shall not be erected 
for a period of more than six consecutive weeks. 


3113.4 Required documents. The following documents 
shall be submitted to the building official for review before a 
permit is approved: 


1. Construction documents: Construction documents shall 
be prepared by a registered design professional in 
accordance with this code and ANSI Е1.21 where 
applicable. Construction documents shall include: 


1.1. A summary sheet showing the building code 
used, design criteria, loads and support reac- 
tions. 


1.2. Detailed construction and installation drawings. 
1.3. Design calculations. 


1.4. Operating limits of the structure explicitly out- 
lined by the registered design professional, 
including environmental conditions and physi- 
cal forces. 


1.5. Effects of additive elements such as video 
walls, supported scenery, audio equipment, and 
vertical and horizontal coverings. 


1.6. Means for adequate stability, including specific 
requirements for guying and cross-bracing, 
ground anchors or ballast for different ground 
conditions. 


2. Designation of responsible party: The owner of the 
temporary special event structure shall designate in 
writing a person to have responsibility for the tempo- 
rary special event structure on the site. The designated 
person shall have sufficient knowledge of the construc- 
tion documents, manufacturer's recommendations and 
operations plan to make judgments regarding the struc- 
ture's safety and to coordinate with the building offi- 
cial. 


3. Operations plan: The operations plan shall reflect man- 
ufacturer's operational guidelines, procedures for envi- 
ronmental monitoring and actions to be taken under 
specified conditions consistent with the construction 
documents. 


3113.5 Inspections. Inspections shall comply with Sections 
110, 3113.5.1 and 3113.5.2. 


3113.5.1 Independent inspector. The owner of a tempo- 
rary special event structure shall employ a qualified, 
independent approved agency or individual to inspect the 
installation of a temporary special event structure. 


3113.5.2 Inspection report. The inspecting agency or 
individual shall furnish an inspection report to the building 
official. The inspection report shall indicate that the 
temporary special event structure was inspected and was 
or was not installed in accordance with the approved 
construction documents. Discrepancies shall be brought to 
the immediate attention of the installer for correction. 
Where any discrepancy is not corrected, it shall be brought 
to the attention of the building official and the designated 
responsible party. 
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3113.6 Means of egress. The means of egress for temporary 
special event structures shall comply with Chapter 10. 


SECTION 3114 
INTERMODAL SHIPPING CONTAINERS 


3114.1 General. The provisions of Section 3114 and other 
applicable sections of this code shall apply to intermodal 
shipping containers that are repurposed for use as buildings 
or structures, or as a part of buildings or structures. 


Exceptions: 


1. Stationary storage battery arrays located in inter- 
modal shipping containers complying with Chapter 4. 


2. Intermodal shipping containers that are listed as 
equipment complying with the standard for equip- 
ment, such as air chillers, engine generators, modu- 
lar data centers, and other similar equipment. 


3. Intermodal shipping containers housing or support- 
ing experimental equipment are exempt from the 
requirements of Section 3114, provided that they 
comply with the following: 


3.1. Such units shall be single stand-alone units 
supported at grade level and used only for 
occupancies as specified under Risk Cate- 
gory I in Table 1604.5. 


3.2. Such units are located a minimum of 8 feet 
(2438 mm) from adjacent structures, and are 
not connected to a fuel gas system or fuel 
gas utility. 
3114.2 Construction documents. The construction docu- 
ments shall contain information to verify the dimensions and 
establish the physical properties of the steel components and 
wood floor components of the intermodal shipping container, 
in addition to the information required by Sections 107 and 
1603. 


3114.3 Intermodal shipping container information. Inter- 
modal shipping containers shall bear an existing data plate 
containing the following information as required by ISO 
6346 and verified by an approved agency. A report of the 
verification process and findings shall be provided to the 
building owner. 


1. Manufacturer's name or identification number. 

. Date manufactured. 

. Safety approval number. 

. Identification number. 

. Maximum operating gross mass or weight (kg) (Ibs). 
. Allowable stacking load for 1.8G (kg) (Ibs). 

. Transverse racking test force (Newtons). 


on QN tn iR о tJ 


. Valid maintenance examination date. 


Where approved by the building official, the markings and 
existing data plate are permitted to be removed from the 
intermodal shipping containers before they are repurposed for 
use as buildings or structures or as a part of buildings or 
structures. 
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3114.4 Protection against decay and termites. Wood struc- 
tural floors of intermodal shipping containers shall be 
protected from decay and termites in accordance with the 
applicable provisions of Section 2304.12.1.1. 


3114.5 Under-floor ventilation. The space between the 
bottom of the floor joists and the earth under any intermodal 
shipping container, except spaces occupied by basements and 
cellars, shall be provided with ventilation in accordance with 
Section 1202.4. 


3114.6 Roof assemblies. /ntermodal shipping container roof 
assemblies shall comply with the applicable requirements of 
Chapter 15. 


Exception: Single-unit, stand-alone intermodal shipping 
containers not attached to, or stacked vertically over, other 
intermodal shipping containers, buildings or structures. 


3114.7 Joints and voids. Joints and voids that create 
concealed spaces between connected or stacked intermodal 
shipping containers at fire-resistance-rated walls, floor or 
floor/ceiling assemblies and roofs or roof/ceiling assemblies 
shall be protected by an approved fire-resistant joint system 
in accordance with Section 715. 


3114.8 Structural. Intermodal shipping containers that 
conform to ISO 1496-1 and are repurposed for use as build- 
ings or structures, or as a part of buildings or structures, shall 
be designed in accordance with Chapter 16 and this section. 


3114.8.1 Foundations. /ntermodal shipping containers 
repurposed for use as a permanent building or structure 
shall be supported on foundations or other supporting 
structures designed and constructed in accordance with 
Chapters 16 through 23. 


3114.8.1.1 Anchorage. /ntermodal shipping containers 
shall be anchored to foundations or other supporting 
structures as necessary to provide a continuous load 
path for all applicable design and environmental /oads 
in accordance with Chapter 16. 


3114.8.2 Welds. New welds and connections shall be 
equal to or greater than the original connections. 


3114.8.3 Structural design. The structural design for the 
intermodal shipping containers repurposed for use as a 
building or structure, or as part of a building or structure, 
shall comply with Section 3114.8.4 or 3114.8.5. 


3114.8.4 Detailed design procedure. A structural analy- 
sis meeting the requirements of this section shall be 
provided to the building official to demonstrate the struc- 
tural adequacy of the intermodal shipping containers. 


Exception: Intermodal shipping containers designed in 
accordance with Section 3114.8.5. 


3114.8.4.1 Material properties. Structural material 
properties for existing intermodal shipping container 
steel components shall be established by material test- 
ing where the steel grade and composition cannot be 
identified by the manufacturer’s designation as to 
manufacture and mill test. 


3114.8.4.2 Seismic design parameters. The seismic 
force-resisting system shall be designed and detailed in 
accordance with one of the following: 


1. Where all or portions of the corrugated steel 
container sides are considered to be the seismic 
force-resisting system, design and detailing 
shall be in accordance with the ASCE 7, Table 
12.2-1 requirements for light-frame bearing- 
wall systems with shear panels of all other mate- 
rials. 


2. Where portions of the corrugated steel container 
sides are retained, but are not considered to be the 
seismic force-resisting system, an independent 
seismic force-resisting system shall be selected, 
designed and detailed in accordance with ASCE 
7, Table 12.2-1. 


3. Where portions of the corrugated steel container 
sides are retained and integrated into a seismic 
force-resisting system other than as permitted by 
Item 1, seismic design parameters shall be devel- 
oped from testing and analysis in accordance 
with Section 104.10 and ASCE 7, Section 
1221. or 122.12. 


3114.8.4.3 Allowable shear value. The allowable 
shear values for the intermodal shipping container 
corrugated steel sheet panel side walls and end walls 
shall be demonstrated by testing and analysis in accor- 
dance with Section 104.10. Where penetrations are 
made in the side walls or end walls designated as part 
of the lateral force-resisting system, the penetrations 
shall be substantiated by rational analysis. 


3114.8.5 Simplified structural design of single-unit 
containers. Single-unit intermodal shipping containers 
conforming to the limitations of Section 3114.8.5.1 shall 
be permitted to be designed in accordance with the 
simplified structural design provisions of Section 
3114.8.5.2. 


3114.8.5.1 Limitations. The use of Section 3114.8.5 is 
subject to the following limitations: 


1. The intermodal shipping container shall be a 
single-unit, stand-alone unit supported on a 
foundation and shall not be in contact with or 
supporting any other shipping container or other 
structure. 


2. The intermodal shipping container top and bot- 
tom rails, corner castings, and columns or any 
portion thereof shall not be notched, cut, or 
removed in any manner. 


3. The intermodal shipping container shall be 
erected in a level and horizontal position with the 
floor located at the bottom. 


4. The intermodal shipping container shall be 
located in Seismic Design Category A, B, C or D. 


3114.8.5.2 Simplified structural design. Where 
permitted by Section 3114.8.5.1, single-unit, stand- 
alone intermodal shipping containers shall be designed 


2022 OREGON STRUCTURAL SPECIALTY CODE 


Ы 


using the following assumptions for ће corrugated 
steel shear walls: 


in 
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The appropriate detailing requirements contained 
in Chapters 16 through 23. 


. Response modification coefficient, R = 2. 

. Overstrength factor, О, = 2.5. 

. Deflection amplification factor, С, = 2. 

. Limits on structural height, А, = 9.5 feet (2900 


mm). 


3114.8.5.3 Allowable shear. The allowable shear for 
the corrugated steel side walls (longitudinal) and end 
walls (transverse) for wind design and seismic design 
using the coefficients of Section 3114.8.5.2 shall be in 
accordance with Table 3114.8.5.3, provided that all of 
the following conditions are met: 


lie 


The total linear length of all openings in any indi- 
vidual side wall or end wall shall be limited to not 
more than 50 percent of the length of that side wall 
or end wall, as shown in Figure 3114.8.5.3(1). 


. Any full-height wall length, or portion thereof, 


less than 4 feet (305 mm) shall not be considered 
as a portion of the lateral force-resisting system, 
as shown in Figure 3114.8.5.3(2). 


. All side walls or end walls used as part of the lat- 


eral force-resisting system shall have an existing 
or new boundary element on all sides to form a 
continuous load path, or paths, with adequate 
strength and stiffness to transfer all forces from 
the point of application to the final point of resis- 
tance, as shown in Figure 3114.8.5.3(3). 


. Where openings are made in container walls, 


floors or roofs, for doors, windows and other 
openings: 


4.1 The openings shall be framed with steel 
elements that are designed in accor- 
dance with Chapters 16 and 22. 


4.2 The cross section and material grade of 
any new steel element shall be equal to 
or greater than the steel element 
removed. 
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5. A maximum of one penetration not greater than 


6 inches (152 mm) in diameter for conduits, 
pipes, tubes or vents, or not greater than 16 
square inches (10 323 mm2) for electrical 
boxes, is permitted for each individual 8-foot 
(2438 mm) length of lateral force-resisting 
wall. Penetrations located in walls that are not 
part of the lateral force-resisting system shall 
not be limited in size or quantity. Existing 
intermodal shipping container vents shall not 
be considered a penetration, as shown in Figure 
3114.8.5.3(4). 


. End wall doors designated as part of the lateral 


force-resisting system shall be welded closed. 
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TABLE 3114.8.5.3 
ALLOWABLE SHEAR VALUES FOR INTERMODAL 
SHIPPING CONTAINER CORRUGATED STEEL WALLS FOR WIND OR SEISMIC LOADING 


CONTAINER DESIGNATION: | CONTAINER DIMENSION CONTAINER DIMENSION ALLOWABLE SHEAR VALUES (PLF)** 
1EEE 


(ominai angi повно | — ыы |р | 
45 EL AES 


е = 
К. ERG. COMM 

40 feet 84 
ИИД Wen е-е 
[On алақ Hel a" 
IBBB MERCE ЗИ 5 ANN tI Tete 
C cof i eiu Е 

30 feet 112 
rci mE NN Ант | 
саама а а 


20 feet 8.0 | 2 ал 168 
мық cm 

10 feet 
ЕЕ <8. о ЖШ feet 


For SI: 1 ин 304.8 mm. 

a. The allowable strength shear for the side walls and end walls of the intermodal shipping containers are derived from ISO 1496-1 and reduced by a factor of 
safety of 5. 

b. Container designation type is derived from ISO 668. 

c. Limitations of Section 3114.8.5.1 shall apply. 


1 
1 


e ————á— НИ | 


————— M  ———Ü 


€———— 


MÀ Áá——Á 


L = length of wall 


FIGURE 3114.8.5.3(1) 
BRACING UNIT DISTRIBUTION—MAXIMUM LINEAR LENGTH 
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2 4 ft. min 


= length of wall 


For SI: 1 foot = 304.8 mm. 


FIGURE 3114.8.5.3(2) 
BRACING UNIT DISTRIBUTION—MINIMUM LINEAR LENGTH 


ме elements 


FIGURE 3114.8.5.3(3) 
BRACING UNIT DISTRIBUTION—BOUNDARY ELEMENTS 
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 
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FIGURE 3114.8.5.3(4) 


max 6 in. diam. penetration 


L = length of wall 


BRACING UNIT DISTRIBUTION—PENETRATION LIMITATIONS 


2022 OREGON STRUCTURAL SPECIALTY CODE 


© 


CHAPTER 32 
ENCROACHMENTS INTO THE PUBLIC RIGHT-OF-WAY 


The requirements of Chapter 32 are not adopted by the State of 
Oregon, Building Codes Division, as part of this code. Local 


municipalities may not regulate these matters under the authority of 
this code. A municipality may have authority outside of this code to 
regulate these matters locally, where not preempted. 
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CHAPTER 33 
SAFEGUARDS DURING CONSTRUCTION 


SECTION 3301 
GENERAL 


3301.1 Scope. The provisions of this chapter shall govern 
safety during construction. 


Occupied and existing structures under state law related to 
building inspection programs. 

Note: This information is provided for building official use and is 
not intended to provide direction to any other form of government 
outside of a building official operating under State of Oregon 
Building Codes Division’s laws and rules. Questions regarding 
this information should be addressed through local counsel. 

Under ORS 476.030 and Chapter 455, building officials are 
prohibited from requiring corrections or any changes to an existing 
structure that is maintained in conformity with the state building code 
regulations in effect at the time of construction. Under ORS Chapters 
476 and 455, occupied structures that have no valid certificate of 
occupancy do not fall under the delegated authority from the State of 
Oregon, Building Codes Division. No state authority exists for 
building officials to access buildings or require corrections for 
structures unless a permit application is on file. References within the 
state building code that provide access and investigative authority to 
building officials are rescinded and are not valid. 


SECTION 3302 
CONSTRUCTION SAFEGUARDS 


3302.1 Alterations, repairs and additions, Required exits, 
existing structural elements, fire protection devices and 
sanitary safeguards shall be maintained at all times during 
alterations, repairs or additions to any building or structure. 


Exceptions: 


1. Where such required elements or devices are being 
altered or repaired, adequate substitute provisions 
shall be made. 


2. Maintenance of such elements and devices is not 
required where the existing building is not occupied. 


SECTION 3303 
DEMOLITION 


Consistent with the purpose and scope of application authorized 
in ORS 455.020, the requirements of Section 3303 of the IBC are 
not adopted by the State of Oregon, Building Codes Division, as 
part of this code. 


Municipalities may not regulate these matters under the authority 
of this code. A municipality may have authority outside of this 
code to regulate these matters locally, where not preempted. 


SECTION 3304 
SITE WORK 


3304.1 Excavation and fill. Excavation and fill for buildings 
and structures shall be constructed or protected so as not to 
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endanger life or property. Stumps and roots shall be removed 
from the soil to a depth of not less than 12 inches (305 mm) 
below the surface of the ground in the area to be occupied by 
the building. Wood forms that have been used in placing 
concrete, if within the ground or between foundation sills and 
the ground, shall be removed before a building is occupied or 
used for any purpose. Before completion, loose or casual 
wood shall be removed from direct contact with the ground 
under the building. 


3304.1.1 Slope limits. Slopes for permanent fill shall be 
not steeper than one unit vertical in two units horizontal 
(50-percent slope). Cut slopes for permanent excavations 
shall be not steeper than one unit vertical in two units hori- 
zontal (50-percent slope). Deviation from the foregoing 
limitations for cut slopes shall be permitted only upon the 
presentation of a soil investigation report acceptable to the 
building official. 


3304.1.2 Surcharge. Fill or other surcharge loads shall 
not be placed adjacent to any building or structure unless 
such building or structure is capable of withstanding the 
additional /oads caused by the fill or surcharge. Existing 
footings or foundations that can be affected by any exca- 
vation shall be underpinned adequately or otherwise 
protected against settlement and shall be protected against 
lateral movement. 


3304.1.3 Footings on adjacent slopes. For footings on 
adjacent slopes, see Chapter 18. 


3304.1.4 Fill supporting foundations. Fill to be used to 
support the foundations of any building or structure shall 
comply with Section 1804.6. Special inspections of 
compacted fill shall be in accordance with Section 1705.6, 


SECTION 3305 
RESERVED 


SECTION 3306 
RESERVED 


SECTION 3307 
PROTECTION OF ADJOINING PROPERTY 


Consistent with the purpose and scope of application authorized 
in ORS 455.020, the requirements of Section 3307 are not 
adopted by the State of Oregon, Building Codes Division, as part 
of this code, 


Municipalities may not regulate these matters under the authority 
of this code. A municipality may have authority outside of this 
code to regulate these matters locally, where not preempted. 
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SECTION 3308 
TEMPORARY USE OF STREETS, 
ALLEYS AND PUBLIC PROPERTY 


Consistent with the purpose and scope of application authorized 
in ORS 455.020, the requirements of Section 3308 of the IBC are 
not adopted by the State of Oregon, Building Codes Division, as 
part of this code. 


Municipalities may not regulate these matters under the 
authority of this code. A municipality may һауе authority 
outside of this code to regulate these matters locally, where not 
preempted. 


SECTION 3309 
FIRE EXTINGUISHERS 


Consistent with the purpose and scope of application authorized 
in ORS 455.020, the requirements of Section 3309 are not 
adopted by the State of Oregon, Building Codes Division, as part 
of this code. 


Municipalities may not regulate these matters under the authority 
of this code. A municipality may have authority outside of this 
code to regulate these matters locally, where not preempted. 


SECTION 3310 
MEANS OF EGRESS 


3310.1 Stairways required. Where building construction 
exceeds 40 feet (12 192 mm) in height above the lowest level 
of required fire department vehicle access, a temporary or 
permanent stairway shall be provided. As construction 
progresses, such stairway shall be extended to within one 
floor of the highest point of construction having secured 
decking or flooring. 


3310.2 Maintenance of means of egress. Means of egress 
and required accessible means of egress shall be maintained 
at all times during construction, remodeling or alterations 
and additions to any building. 


Exception: Existing means of egress need not be main- 
tained where approved temporary means of egress systems 
and facilities are provided. 


SECTION 3311 
STANDPIPES 


Consistent with the purpose and scope of application authorized 
in ORS 455.020, only the installation and construction 
standards for standpipe hose connections are adopted by the State 


of Oregon as part of this code. 


Standpipe hose connection locations shall be determined by the 
fire official. 
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SECTION 3312 
AUTOMATIC SPRINKLER SYSTEM 


3312.1 Completion before occupancy. In buildings where 
an automatic sprinkler system is required by this code, it shall 
be unlawful to occupy any portion of a building or structure 
until the automatic sprinkler system installation has been 
tested and approved, except as provided in Section 111.3. 


3312.2 Operation of valves. Operation of sprinkler control 
valves shall be permitted only by properly authorized person- 
nel and shall be accompanied by notification of duly 
designated parties. When the sprinkler protection is being 
regularly turned off and on to facilitate connection of newly 
completed segments, the sprinkler control valves shall be 
checked at the end of each work period to ascertain that 
protection is in service. 


SECTION 3313 
WATER SUPPLY FOR FIRE PROTECTION 


Consistent with the purpose and scope of application authorized 
in ORS 455.020, the requirements of Section 3313 are not 


adopted by the State of Oregon, Building Codes Division, as part 
of this code. Local municipalities may not regulate these matters 
under the authority of this code. 


SECTION 3314 
FIRE WATCH DURING CONSTRUCTON 


Consistent with the purpose and scope of application authorized 
in ORS 455.020, the requirements of Section 3314 are not 


adopted by the State of Oregon, Building Codes Division, as part 
of this code. Local municipalities may not regulate these matters 
under the authority of this code. 
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CHAPTER 34 
EXISTING BUILDINGS 


SECTION 3401 
GENERAL 


3401.1 Scope. The provisions of this chapter shall apply to 
the repair, alteration, change of occupancy, addition to and 
relocation of existing buildings. 


3401.2 Purpose. The intent of this chapter is to provide 
flexibility to permit the use of alternative approaches to 
achieve compliance with minimum requirements to provide 
a reasonable level of safety, health, property protection and 
general welfare insofar as they are affected by the repair, 
alteration, change of occupancy, addition and relocation of 
existing buildings. 


3401.3 Applicability. This chapter shall apply to the repair, 
alteration, change of occupancy, addition and relocation of 
existing buildings, regardless of occupancy, subject to the 
criteria of Sections 3401.3.1 through 3401.3.4. 


3401.3.1 Buildings not previously occupied. A building 
or portion of a building that has not been previously 
occupied or used for its intended purpose, in accordance 
with the code in existence at the time of its completion, 
shall be permitted to comply with the provisions of the 
code in existence at the time of its original permit unless 
such permit has expired. Subsequent permits shall com- 
ply with the requirements of this code for new construc- 
tion. 


3401.3.2 Buildings previously occupied. The legal 
occupancy of any building existing on the date of adop- 
tion of this code shall be permitted to continue without 
change, except as is specifically covered in this code. 


3401.3.3 Discontinued use and vacancy. The continua- 
tion of a legal occupancy shall be permitted regardless of 
the length of vacancy or discontinuation of use provided 
such continuation is not subject to a required change of 
occupancy. 


3401.3.4 Change of occupancy. A building shall not be 
used or occupied in whole or in part, and a change of 
occupancy of a building or portion thereof shall not be 
made until the building official has issued a certificate of 
occupancy therefor as provided herein. Issuance of a cer- 
tificate of occupancy shall not be construed as an 
approval of a violation of the provisions of this code or 
of other laws. Discontinued use of a legal occupancy, in 
accordance with Section 3401.3.3, shall not require issu- 
ance of a new certificate of occupancy upon continuation 
of the use. See Chapter 1 for certificate of occupancy 
requirements. 


3401.4 Correction of violations of other codes. Repairs or 
alterations mandated by any property, housing or fire safety 
maintenance code, or mandated by any licensure rule 
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adopted pursuant to law, and outside the scope and authority 
of the state building code, shall conform only to the require- 
ments of that code, rule, ordinance or licensure, and shall 
not be required to conform to this chapter unless the code 
requiring such repair or alteration so provides. 


Repairs and alterations shall require a permit where 
specified by this code. Nothing in this code limits a local 
municipality's ability to require application of its own 
ordinances, or to enforce its own ordinances unless pre- 
empted. 


3401.4.1 Permits required. Any owner or owner's 
authorized agent who intends to repair, add to, alter, 
relocate or change the occupancy of a building shall first 
make application to the building official and obtain the 
required permit. Any owner or owner's authorized agent 
who intends to repair an existing fire protection system 
or life safety system shall first notify the local building 
official and obtain any necessary building permit, where 
required by the municipality. 


3401.4.2 Emergency repairs. Where repairs must be 
performed in an emergency situation, the permit applica- 
tion shall be submitted within the next five working busi- 
ness days to the building official. 


3401.5 Repairs. Application or notice to the building offi- 
cial is not required for repairs to structures and items listed 
in Section 105.2, provided that such repairs do not include 
any of the following: 

1. The removal or cutting away of any wall, partition, 
floor, ceiling or portion thereof. 

2. The removal, modification or cutting of any structural 
beam or load-bearing support. 

3. The removal or change of any required means of 
egress elements or rearrangement of parts of a build- 
ing that would affect the existing egress path. 

4. Any addition to, alteration of, replacement or reloca- 
tion of any standpipe. 


SECTION 3402 
DEFINITIONS 


3402.1 General. See Chapter 2 for defined terms. 


SECTION 3403 
PROVISIONS FOR ALL COMPLIANCE METHODS 


3403.1 Administration. 


3403.1.1 Applicability. The repair, alteration, change of 
occupancy, addition or relocation of all existing build- 
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ings shall comply with Section 3403.1.2, 3403.1.3 or 
3403.1.4. The provisions of this section shall apply to all 
alterations, repairs, additions, relocation of structures 
and changes of occupancy regardless of compliance 
method. 


3403.1.1.1 Bleachers, grandstands and folding and 
telescopic seating. Existing bleachers, grandstands 
and folding and telescopic seating shall comply with 
ICC 300. 


ICC 300 Sections 501.2, 502, 503 and 504 are not 
adopted. 


3403.1.2 Repairs. Repairs shall comply with the require- 
ments of this section and Section 3404. Repairs to his- 
toric buildings need only comply with Section 3412. 


3403.1.3 Alteration, addition or change of occupancy. 
The alteration, addition or change of occupancy of all 
existing buildings shall comply with this section and one 
of the methods listed in Section 3403.1.3.1, 3403.1.3.2 or 
3403.1.3.3 as selected by the applicant. Sections 
3403.1.3.1 through 3403.1.3.3 shall not be applied in 
combination with each other. 


Exception: Subject to the approval of the building 
official, alterations complying with the laws in exis- 
tence at the time the building or the affected portion of 
the building was built shall be considered in compli- 
ance with the provisions of this chapter. New struc- 
tural members added as part of the alteration shall 
comply with the requirements of this code for new 
construction. This exception shall not apply to the fol- 
lowing: 

1. Alterations for accessibility required by Section 

3403.6. 


2. Alterations that constitute substantial improve- 
ment in flood hazard areas, established by the 
flood plain administrator, which shall comply 
with Section 3405.3.2, 3407.1.3 or 3413.1.3.1. 


3. Structural provisions of Sections 3403.4, 3405, 
3407.6, 3408.5 and 3409.6. 


3403.1.3.1 Prescriptive compliance method. A/ter- 
ations, additions and changes of occupancy comply- 
ing with Section 3405 shall be considered in 
compliance with the provisions of this chapter. 


3403.1.3.2 Work area compliance method. Alter- 
ations, additions and changes of occupancy comply- 
ing with the applicable requirements of Sections 3406 
through 3412 shall be considered in compliance with 
the provisions of this chapter. 


3403.1.3.3 Performance compliance method. A/ter- 
ations, additions and changes of occupancy comply- 
ing with Section 3413 shall be considered in 
compliance with the provisions of this chapter. 
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3403.1.4 Relocated buildings. Relocated buildings shall 
comply with ORS 455.410. 


ORS 455.410 is not part of this code but is reprinted here for the 
reader’s convenience: 

455.410 Relocated buildings; substantial compliance 
required; permits. (1) Existing buildings or structures which are 
removed from their foundation and relocated to another site 
within this state shall be in substantial compliance as defined in 
subsections (2) and (3) of this section. 

(2) “Substantial compliance” means compliance with local 
construction codes in effect as of the original permit date of the 
building or structure, or where there was no permitting required at 
the time of original construction, with basic health and safety 
standards, as described in the closest dated Uniform Housing 
Code, as published by the International Conference of Building 
Officials as of the date of construction. Only the insulation, 
overhead and underneath the structure, shall be upgraded to the 
current insulation requirements of the state building code, or to 
the maximum extent possible subject to the design of the 
structure. Nothing in this statute shall be construed to mean that 
all heating, plumbing and electrical systems shall be replaced with 
systems meeting current standards for new construction, except 
that any life-threatening deficiencies in those systems shall be 
repaired, notwithstanding that the cost of rehabilitation may 
exceed 50 percent of the value of the structure before 
rehabilitation. 

(3) All foundation and basement construction on the structure and 
any remodeling at the new location shall be constructed subject to 
all applicable local current building and safety codes, or where 
none exist, with the applicable standards as described in the 
Uniform Housing Code described in subsection (2) of this section. 
(4) All moved houses shall be provided with either battery- 
operated or hard-wired smoke detection devices located in 
accordance with the provisions of the state building code. 

(5) Nothing in this section is intended to permit any person to 
move a structure unless the person first consults the appropriate 
building inspection authority and obtains all required permits. 
[Formerly 456.756; 1989 c.1068 §1] 


3403.2 General provisions. 


3403.2.1 Dangerous conditions. The building official 
shall have the authority to require the elimination of condi- 
tions deemed dangerous. 


3403.2.2 Additional codes. Alterations, repairs, additions 
and changes of occupancy to existing buildings and struc- 
tures shall comply with the provisions for alterations, 
repairs, additions and changes of occupancy, respectively, 
in this chapter and the Energy Code, Mechanical Code and 
Electrical Code. 


3403.2.2.1 Additional codes in health care. In exist- 
ing Group I-2 occupancies, ambulatory health care 


2022 OREGON STRUCTURAL SPECIALTY CODE 


facilities, outpatient clinics and hyperbaric facilities, 
alterations, repairs, additions and changes of occu- 
pancy to, or relocation of, existing buildings and struc- 
tures shall also comply with the applicable provisions 
of NFPA 99 within the scope of this code. 


3403.2.3 Existing materials. Materials already in use іп a 
building in compliance with requirements or approvals in 
effect at the time of their erection or installation shall be 
permitted to remain in use unless determined by the build- 
ing official to be unsafe. 


3403.2.4 New and replacement materials. Except as oth- 
erwise required or permitted by this chapter, materials per- 
mitted by this code for new construction shall be used. 
Like materials shall be permitted for repairs and alter- 
ations, provided that unsafe conditions are not created. 
Hazardous materials shall not be used where the new con- 
struction provisions of this code do not permit their use in 
buildings of similar occupancy, purpose and location. 


3403.2.4.1 New structural members and connec- 
tions. New structural members and connections shall 
comply with the new construction provisions of this 
code for buildings of similar structure, purpose and 
location. 


Exception: Where alternative design criteria are 
specifically permitted by this chapter. 


3403.2.5 Occupancy and use. Where determining the 
appropriate application of the referenced sections of this 
chapter, the occupancy and use of a building shall be 
determined in accordance with Chapter 3. 


3403.3 Reserved. 


3403.4 Structural design loads and evaluation and design 
procedures. 


3403.4.1 Live loads. Where an addition or alteration does 
not result in increased design /ive /oad, existing gravity 
load-carrying structural elements shall be permitted to be 
evaluated and designed for /ive loads approved prior to the 
addition or alteration. If the approved live load is less than 
that required by Section 1607, the area designated for the 
nonconforming /ive load shall be posted with placards of 
approved design indicating the approved live load. Where 
the addition or alteration results in increased design /ive 
load, the live load required by Section 1607 shall be used. 


3403.4.2 Reserved. 


3403.4.3 Seismic evaluation and design procedures. 
Where required, seismic evaluation or design shall be 
based on the procedures and criteria in this section, regard- 
less of which compliance method is used. 


3403.4.3.1 Compliance with full seismic forces. 
Where compliance requires the use of full seismic 
forces, the criteria shall be in accordance with one of 
the following: 


1. The new construction provisions of this code using 
one hundred percent of the prescribed seismic 
forces. Where the existing seismic force-resisting 
system is a type that can be designated as “Огаі- 
nary,” values of R, Q, and C, used for analysis in 
accordance with Chapter 16 shall be those specified 
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for structural systems classified as “Ordinary” in 
accordance with Table 12.2-1 of ASCE 7, unless it 
can be demonstrated that the structural system will 
provide performance equivalent to that of a 
“Detailed,” “Intermediate” or “Special” system. 


2. ASCE 41, using a Tier 3 procedure and the two- 
level performance objective in Table 3403.4.3.1 
for the applicable risk category. 


TABLE 3403.4.3.1 
PERFORMANCE OBJECTIVES FOR USE IN ASCE 41 
FOR COMPLIANCE WITH FULL SEISMIC FORCES 


STRUCTURAL STRUCTURAL 
PERFORMANCE LEVEL PERFORMANCE LEVEL 
FOR USE WITH BSE-1N FOR USE WITH BSE-2N 
EARTHQUAKE HAZARD EARTHQUAKE HAZARD 

LEVEL LEVEL 


RISK 
CATEGORY 
(Based on 
Table 1604.5) 


Life Safety Collapse Prevention 
(S-3) (S-5) 


Life Safety Collapse Prevention 
(S-3) (S-5) 
Damage Control Limited Safety 
(S-2) (S-4) 
IV Immediate Occupancy Life Safety 
(S-1) (S-3) 


3403.4.3.2 Compliance with reduced seismic forces. 
Where seismic evaluation and design are permitted to 
use reduced seismic forces, the criteria used shall be in 
accordance with one of the following: 


1. The new construction provisions of this code 
using 75 percent of the prescribed forces. Values 
of R, Q, and C, used for analysis shall be as spec- 
ified in Section 3403.4.3.1. 


2. ASCE 41, using the performance objective in 
Table 3403.4.3.2 for the applicable risk category. 


3403.5 In-situ load tests. 


3403.5.1 General. Where used, in-situ load tests shall be 
conducted in accordance with Section 1708. 


3403.6 Accessibility for existing buildings. 


3403.6.1 Scope. The provisions of Sections 3403.6.1 
through 3403.6.16 apply to repairs, change of occupancy, 
additions and alterations to existing affected buildings, 
historic buildings, and covered multifamily dwellings. 


3403.6.2 Design. Buildings and facilities shall be designed 
and constructed to be accessible in accordance with this 
chapter and the alteration and existing building provisions 
in ICC A117.1, as applicable. See Chapter 11 for scoping 
of ICC A117.1. 


3403.6.3 Prohibited reduction in accessibility. An alter- 
ation that decreases or has the effect of decreasing accessi- 
bility of a building, facility or element, thereof, below the 
requirements of this code for new construction at the time 
of the alteration is prohibited. The number of accessible 
elements need not exceed that required by this code for 
new construction at the time of alteration. 


3403.6.4 Extent of application. An a/teration of an exist- 
ing facility shall not impose a requirement for greater 
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accessibility than that which would be required for new 
construction. 


3403.6.5 Change of occupancy. Existing buildings that 
undergo a change of occupancy shall comply with Section 
3403.6.7. Unless additions or alterations are made to the 
building or facility, change of occupancy alone shall not 
require compliance with the provisions of Chapter 11. 


Exception: Type B dwelling or sleeping units required 
by Section 1108 are not required to be provided in 
existing buildings and facilities undergoing a change of 
occupancy or alteration. 
3403.6.6 Additions. Provisions for new construction shall 
apply to additions. An addition that affects the accessibil- 
ity to, or contains an area of, a primary function shall com- 
ply with the requirements in Section 3403.6.7.1. 


3403.6.7 Alterations. A facility that is altered shall com- 
ply with the applicable provisions in Chapter 11 and the 
applicable provisions of Sections 3403.6.7.1 through 
3403.6.7.16, unless technically infeasible. Where compli- 
ance with this section is technically infeasible, the alter- 
ation shall provide access to the maximum extent 
technically feasible. 


3403.6.7.1 Alterations affecting an area containing a 
primary function. Where an alteration affects the 
accessibility to or contains an area of primary function, 
the route to the primary function area shall be accessi- 
ble. The accessible route to the primary function area 
shall include toilet facilities and drinking fountains 
serving the area of primary function. 


Exceptions: 


1. The costs of providing the accessible route to 
the altered area are not required to exceed 25 
percent of the costs of the alterations affecting 
the area of primary function. See ORS 
447.241. 


2. This provision does not apply to alterations 


limited solely to windows, hardware, operat- 
ing controls, electrical outlets and signs. 


3. This provision does not apply to alterations / \ 


limited solely to mechanical systems, electri- 
cal systems, installation or alteration of fire 
protection systems and abatement of hazard- 
ous materials. 


4. This provision does not apply to alterations 
undertaken for the primary purpose of increas- 
ing the accessibility of a facility. 

5. This provision does not apply to altered areas 
limited to Type B dwelling and sleeping units. 


3403.6.7.2 Accessible means of egress. Accessible 
means of egress required by Chapter 10 are not 
required to be added in existing facilities. 


3403.6.7.3 Alteration of Type A units. The alteration 
to Type A individually owned dwelling units within a 
Group R-2 occupancy shall be permitted to meet the 
provision for a Type B dwelling unit. 


3403.6.7.4 Reserved. 


3403.6.7.5 Entrances. Where an alteration includes 
alterations to an entrance that is not accessible, and the 
facility has an accessible entrance, the altered entrance 
is not required to be accessible unless required by Sec- 
tion 3403.6.7.1. Signs complying with Section 1112 
shall be provided. 


3403.6.7.6 Accessible route. Exterior accessible 
routes, including curb ramps located on an affected 
building site, shall be not less than 36 inches (914 mm) 
minimum in width. 


3403.6.7.7 Elevators. Altered elements of existing ele- 
vators shall comply with the Elevator Code. 


3403.6.7.8 Platform lifts. Platform (wheelchair) lifts 
installed in accordance with the Elevator Code shall be 
permitted as a component of an accessible route. 


3403.6.7.9 Stairways and escalators in existing 
buildings. Where an escalator or stairway is added 
where none existed previously and major structural 
modifications are necessary for installation, an accessi- 
ble route complying with Section 1104.4 is required 
between levels served by such escalator or stairway. 


TABLE 3403.4.3.2 
PERFORMANCE OBJECTIVES FOR USE IN ASCE 41 FOR COMPLIANCE WITH REDUCED SEISMIC FORCES 


(Based on Table 1604.5) BSE-1E EARTHQUAKE HAZARD LEVEL (See Note d) BSE-2E EARTHQUAKE HAZARD LEVEL (See Note e) 
Г г [| RW Nas | Сійреренні69 _____ 
= | — резаву белое Образа 
[up — | — ааа Сона 58 И ИИ БЕ еше: _ 
[м | ImmeOapa; Si) — | — вузам | 


а. For Risk Categories 1, II and Ш, the Tier 1 and Tier 2 procedures need not be considered for the BSE-1E earthquake hazard level. 

b. For Risk Category III, the Tier 1 screening checklists shall be based on the Collapse Prevention, except that checklist statements using the Quick Check 
provisions shall be based on MS-factors that are the average of the values for Collapse Prevention and Life Safety. 

c. For Risk Category IV, the Tier 1 screening checklists shall be based on Collapse Prevention, except that checklist statements using the Quick Check 
provisions shall be based on MS-factors for Life Safety. 

d. The BSE-1E shall be taken in accordance with ASCE 41 except that the spectral acceleration at any period shall not be taken less than 75 percent of the BSE- 
IN. 

e. The BSE-2E shall be taken in accordance with ASCE 41 except that the spectral acceleration at any period shall not be taken less than 75 percent of the BSE- 
2N. 
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3403.6.7.10 Determination of number of units. 
Where Chapter 11 requires accessible Type A or Type B 
units and where such units are being altered or added, 
the number of accessible Type A and Type B units shall 
be determined in accordance with Sections 
3403.6.7.10.1 through 3403.6.7.10.3. 


3403.6.7.10.1 Accessible dwelling or sleeping 
units. Where Group 1-1, I-2, 1-3, R-1, R-2 or В-4 
dwelling or sleeping units are being altered or added, 
the requirements of Section 1108 for accessible 
units apply only to the number of units being altered 
or added. 


Where Group R-2 dwelling or sleeping units are 
being added through an addition, the requirements 
of Section 1108 for accessible units apply only to 
the number of units being added. 


3403.6.7.10.2 Type A dwelling or sleeping units. 
Where more than 20 Group R-2 dwelling or sleeping 
units are being altered or added, the requirements of 
Section 1108 for Type A units apply only to the 
number of units being altered or added. 


Exceptions: 


1. Where existing bathing facilities are being 
altered in both Group I-1, Condition 2 resi- 
dential care facilities without memory care 
endorsement and Group R-4, Condition 2 
residential care facilities without memory 
care endorsement, one in ten existing bath- 
ing facilities shall be required to meet the 
roll-in type shower compartment require- 
ments of Section 1108 if a common bathing 
facility is provided outside the dwelling or 
sleeping unit. 

2. In covered multifamily dwellings, Type A 
units shall apply only to the number of 
units being added through an addition. 


3403.6.7.10.3 Type B dwelling or sleeping units. 
Where four or more Group I-1, 1-2, R-1, R-2, R-3 or 
R-4 dwelling or sleeping units are being added 
through an addition, the requirements of Section 
1108 for Type B units apply only to the number of 
units being added. 


3403.6.7.11 Toilet rooms. Where it is technically 
infeasible to alter existing toilet rooms to be accessible, 
one accessible single-user toilet room or one accessible 
family or assisted-use toilet room constructed in accor- 
dance with Section 1110.2.1 is permitted. This toilet 
room shall be located on the same floor and in the same 
area as the existing toilet rooms. At the inaccessible toi- 
let rooms, directional signs indicating the location of 
the nearest such toilet room shall be provided. These 
directional signs shall include the International Symbol 
of Accessibility, and sign characters shall meet the 
visual character requirements in accordance with ICC 
А117.1. 


3403.6.7.12 Bathing rooms. Where it is technically 
infeasible to alter existing bathing rooms to be accessi- 
ble, one accessible single-user bathing room or one 
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accessible family or assisted-use bathing room con- 
structed in accordance with Section 1110.2.1 is permit- 
ted. This accessible bathing room shall be located on 
the same floor and in the same area as the existing bath- 
ing rooms. At the inaccessible bathing rooms, direc- 
tional signs indicating the location of the nearest such 
bathing room shall be provided. These directional signs 
shall include the International Symbol of Accessibility, 
and sign characters shall meet the visual character 
requirements in accordance with ICC A117.1. 


3403.6.7.13 Additional toilet and bathing facilities. 
In assembly and mercantile occupancies, where addi- 
tional toilet fixtures are added, not fewer than one 
accessible family or assisted-use toilet room shall be 
provided where required by Section 1110.2.1. In recre- 
ational facilities, where additional bathing rooms are 
being added, not fewer than one family or assisted-use 
bathing room shall be provided where required by Sec- 
tion 1110.2.1. 


3403.6.7.14 Dressing, fitting and locker rooms. 
Where it is technically infeasible to provide accessible 
dressing, fitting or locker rooms at the same location as 
similar types of rooms, one accessible room on the 
same level shall be provided. Where separate-sex facil- 
ities are provided, accessible rooms for each sex shall 
be provided. Separate-sex facilities are not required 
where only unisex rooms are provided. 


3403.6.7.15 Reserved. 


3403.6.7.16 Historic structures. Where compliance 
with the requirements for accessible routes, entrances 
or toilet rooms would threaten or destroy the historic 
significance of the historic structure, as determined by 
the building official after consultation with the appro- 
priate historic preservation officer, the alternative 
requirements of Sections 3403.6.7.16.1 through 
3403.6.7.16.5 for that element shall be permitted. 


Exceptions: 


1. Accessible means of egress required by Chap- 
ter 10 are not required to be provided in his- 
toric structures. 


2. The altered element or space is not required to 
be on an accessible route, unless required by 
Sections 3403.6.7.16.1 or 3403.6.7.16.2. 


3403.6.7.16.1 Site arrival points. Not fewer than 
one exterior accessible route, including curb ramps 
located within an affected building site, from a site 
arrival point to an accessible entrance, shall be pro- 
vided and shall not be less than 36 inches (914 mm) 
minimum in width. 


3403.6.7.16.2 Multiple-level buildings and facili- 
ties. An accessible route from an accessible 
entrance to public spaces on the level of the accessi- 
ble entrance shall be provided. 


3403.6.7.16.3 Entrances. Where an entrance cannot 
be made accessible in accordance with Section 
3406.7.5, an accessible entrance that is unlocked 
while the building is occupied shall be provided, or a 
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locked accessible entrance with a notification sys- 
tem or remote monitoring shall be provided. 


The route of travel for the accessible entry shall 
not pass through hazardous areas, storage rooms, 
closets, kitchens or spaces used for similar purposes. 


Signs complying with Section 1112 shall be pro- 
vided at the public entrances and the accessible 
entrance. 


3403.6.7.16.4 Toilet facilities. Where toilet rooms 
are provided and alteration of the toilet rooms 
would adversely affect the historical significance of 
the building, not fewer than one accessible single- 
user toilet room or one accessible family or assisted- 
use toilet room complying with Section 1110.2.1 
shall be provided. 


3403.6.7.16.5 Bathing facilities. Where bathing 
rooms are provided and alteration of the bathing 
rooms would adversely affect the historical signifi- 
cance of the building, not fewer than one accessible 
single-user bathing room or one accessible family or 
assisted-use bathing room complying with Section 
1110.2.1 shall be provided. 


3403.6.7.16.6 Type A units. The alteration to Type 
A individually owned dwelling units within a Group 
R-2 occupancy shall be permitted to meet the provi- 
sion for a Type B dwelling unit. 


3403.6.7.16.7 Type B units. Type B dwelling or 
sleeping units required by Section 1108 are not 
required to be provided in historic buildings. 


3403.7 Smoke alarms and fire alarms. 


3403.7.1 Smoke alarms. Where an alteration, addition, 
change of occupancy or relocation of a building is made to 
an existing building or structure of a Group В or 1-1 occu- 
pancy, the existing building shall be provided with smoke 
alarms in accordance with this section. 


Exception: Work classified as Level 1 alterations in 
accordance with Section 3407. 


3403.7.1.1 Single- and  multiple-station smoke 
alarms. Where required by the selected compliance 
path, single- and multiple-station smoke alarms shall be 
installed in existing Group I-1 and R occupancies in 
accordance with Sections 3403.7.1.1.1 through 
3403.7.1.1.3. 


І 

| 

| 

| 

| 

| 3403.7.1.1.1 Where required. Existing Group 1-1 

| and R occupancies shall be provided with single-sta- 

| tion smoke alarms in accordance with Section 

| 907.2.11. Interconnection and power sources shall 
be in accordance with Sections 3403.7.1.2 and 

| 3403.7.1.3, respectively. 

| 

| 

| 

| 

| 

| 

1 


Exceptions: 


1. Where the code that was in effect at the 
time of construction required smoke alarms 
and smoke alarms complying with those 
requirements are already provided. 


2. Where smoke alarms have been installed in 
occupancies and dwellings that were not 
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required to have them at the time of con- 
struction, additional smoke alarms shall not 
be required provided that the existing 
smoke alarms comply with requirements 
that were in effect at the time of installa- 
tion. 


3. Where smoke detectors connected to a fire 
alarm system have been installed as a sub- 
stitute for smoke alarms. 


3403.7.1.1.2 Interconnection. Where more than 
one smoke alarm is required to be installed within an 
individual dwelling unit or sleeping unit, the smoke 
alarms shall be interconnected in such a manner that 
the activation of one alarm will activate all of the 
alarms in the individual unit. Physical interconnec- 
tion of smoke alarms shall not be required where 
listed wireless alarms are installed and all alarms 
sound upon activation of one alarm. The alarm shall 
be clearly audible in all bedrooms over background 
noise levels with all intervening doors closed. 


Exceptions: 


1. Interconnection is not required in buildings 
that are not undergoing alterations, repairs 
or construction of any kind. 


2. Smoke alarms in existing areas are not 
required to be interconnected where alter- 
ations or repairs do not result in the 
removal of interior wall or ceiling finishes 
exposing the structure, unless there is an 
attic, crawl space or basement available 
that could provide access for interconnec- 
tion without the removal of interior fin- 
ishes. 


3403.7.1.1.3 Power source. Single-station smoke 
alarms shall receive their primary power from the 
building wiring, provided that such wiring is served 
from a commercial source and shall be equipped 
with a battery backup. Smoke alarms with integral 
strobes that are not equipped with battery backup 
shall be connected to an emergency electrical sys- 
tem. Smoke alarms shall emit a signal when the bat- 
teries are low. Wiring shall be permanent and 
without a disconnecting switch other than as 
required for overcurrent protection. 


Exceptions: 


1. Smoke alarms are permitted to be solely 
battery operated in existing buildings where 
construction is not taking place. 


2. Smoke alarms are permitted to be solely 
battery operated in buildings that are not 
served from a commercial power source. 


3. Smoke alarms are permitted to be solely 
battery operated in existing areas of build- 
ings undergoing alterations or repairs that 
do not result in the removal of interior 
walls or ceiling finishes exposing the struc- 
ture, unless there is an attic, crawl space or 
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basement available that could provide 
access for building wiring without the 
removal of interior finishes. 


3403.7.2 Fire alarms. 


3403.7.2.1 Fire alarm systems. Where required by the 
selected compliance path, an approved fire alarm sys- 
tem shall be installed in existing buildings and struc- 
tures in accordance with Sections 3403.7.2.1.1 through 
3403.7.2.1.6 and provide occupant notification in 
accordance with Section 907.5 unless other require- 
ments are specified by other sections of this chapter. 


Exception: Occupancies with an existing, previ- 
ously approved fire alarm system. 


3403.7.2.1.1 Group E. A fire alarm system shall be 
installed in existing Group E occupancies in accor- 
dance with Section 907.2.3. 


Exceptions: 


1. A manual fire alarm system is not required 
in a building with a maximum area of 1,000 
square feet (93 m?) that contains a single 
classroom and is located not closer than 50 
feet (15 240 mm) from another building. 


2. A manual fire alarm system is not required 
in Group E occupancies with an occupant 
load less than 50. 


3403.7.2.1.2 Group I-1. An automatic fire alarm 
system shall be installed in existing Group I-1 facili- 
ties in accordance with Section 907.2.6.1. 


Exception: Where each sleeping room has a 
means of egress door opening directly to an exte- 
rior egress balcony that leads directly to the exits 
in accordance with Section 1021, and the build- 
ing is not more than three stories in height. 


3403.7.2.1.3 Group I-2. In existing Group I-2 occu- 
pancies, an automatic fire alarm system shall be 
installed in accordance with Section 907.2.6. 


Exception: Manual fire alarm boxes in patient 
sleeping areas shall not be required at exits if 
located at all nurses' control stations or other 
constantly attended staff locations, provided that 
manual fire alarm boxes are visible with ready 
access, and travel distances required in Section 
907.4.2.1 are not exceeded. 


3403.7.2.1.4 Group I-3. An automatic and manual 
fire alarm system shall be installed in existing Group 
I-3 occupancies in accordance with Section 
907.2.6.3. 


3403.7.2.1.5 Group R-1. A fire alarm system and 
smoke alarms shall be installed in existing Group R- 
| occupancies in accordance with Sections 
3403.7.2.1.5.1 through 3403.7.2.1.6. 
3403.7.2.1.5.1 Group R-1 hotel and motel 
manual fire alarm system. A manual fire alarm 
system that activates the occupant notification 
system in accordance with Section 907.5 shall be 
installed in existing Group К-1 hotels and motels 
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more than one story in height or with more than 
20 sleeping units. 


Exceptions: 


1. A manual fire alarm system is not 
required in buildings less than two 
stories in height where all sleeping 
units, attics and crawl spaces are 
separated by 1-hour fire-resistance-rated 
construction and each s/eeping unit has 
direct access to a public way, egress 
court or yard. 


2. A manual fire alarm system is not 
required in buildings not more than 
three stories in height with not more 
than 20 sleeping units and equipped 
throughout with an automatic sprinkler 
system installed in accordance with 
Section 903.3.1.1 or 903.3.1.2. 


3. Manual fire alarm boxes are not 
required throughout the building where 
the following conditions are met: 


3.1. The building is equipped 
throughout with an automatic 
sprinkler system installed in 
accordance with ^ Section 
903.3.1.1 or 903.3.1 2. 


3.2. The notification appliances will 
activate upon sprinkler water 
flow. 


3.3. Not less than one manual fire 
alarm box is installed at an 
approved location. 


3403.7.2.1.5.1.1 Group R-1 hotel and motel 
automatic smoke detection system. An auto- 
matic smoke detection system that activates 
the occupant notification system in accor- 
dance with Section 907.5 shall be installed in 
existing Group R-1 hotels and motels through- 
out all interior corridors serving sleeping 
rooms not equipped with an approved, super- 
vised automatic sprinkler system installed in 
accordance with Section 903. 


Exception: An automatic smoke detection 
system is not required in buildings that do 
not have interior corridors serving sleeping 
units and where each sleeping unit has a 
means of egress door opening directly to an 
exit or to an exterior exit access that leads 
directly to an exit. 


3403.7.2.1.5.2 Group R-1 boarding and room- 
ing houses manual fire alarm system. A man- 
ual fire alarm system that activates the occupant 
notification system in accordance with Section 
907.5 shall be installed in existing Group R-1 
boarding and rooming houses. 


Exception: Buildings less than two stories in 
height where all sleeping units, attics and 
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crawl spaces are separated by l-hour fire- 4.1. Each dwelling unit is separated Кот  ! 
resistance-rated construction and each 5/еер- other contiguous dwelling units by fire | 
ing unit has direct access to a public way, barriers having а  fire-resistance | 
egress court or yard. rating of not less than */, hour. 


3403.7.2.1.5.2.1 Group R-1 boarding and 4.2. Each dwelling unit is provided with | 
rooming houses automatic smoke detection hardwired, interconnected smoke 
system. An automatic smoke detection system alarms ав required for new | 
that activates the occupant notification system construction in Section 907.2.11. | 
in accordance with Section 907.5 shall be 3403,8 Carbon monoxide detection. 


installed шщ) existing Group R-1 boarding and 3403.8.1 Carbon monoxide alarms. Where a building 
rooming houses throughout all interior corri- кр » А ч 
dors serving sleeping units not equipped with permit is required for the reconstruction, alteration or 
an approved, supervised sprinkler system repair of a Group R occupancy, and where an addition, 
Йа ыға 7а dance with Section 903 alteration, change of occupancy or relocation of a building 
4 is made to Group 1-1, І-2, and І-4 occupancies and class- 
rooms of Group E occupancies, carbon monoxide alarms 
shall be installed in accordance with Section 915. 


Exception: Buildings equipped with sin- 
gle-station smoke alarms meeting or 
exceeding the requirements of Section 
907.2.11.1 and where the fire alarm system 
includes not less than one manual fire 
alarm box per floor arranged to initiate the 
alarm. 


3403.7.2.1.6 Group R-2. A manual fire alarm sys- i ебх 
tem that activates ths occupant notification system 2. Work classified as Level 1 alterations in ассог- 
in accordance with Section 907.5 shall be installed dance with Section 3407. 

in existing Group R-2 occupancies more than three 3. Carbon monoxide alarms are permitted to be 
stories in height or with more than 16 dwelling or solely battery operated where the code that was in 
sleeping units. effect at the time of construction did not require 


Exceptions: 


1. Work involving the exterior surfaces of build- 
ings, such as the replacement of roofing or siding, 
the addition or replacement of windows or doors, 
or the addition of porches or decks. 
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Exceptions: 


1. Where each living unit is separated from 
other contiguous living units by fire barri- 
ers having a fire-resistance rating of not 
less than */, hour, and where each living 
unit has either its own independent exit or 
its own independent stairway or ramp dis- 
charging at grade. 


2. A separate fire alarm system is not required 
in buildings that are equipped throughout 
with an approved supervised automatic 
sprinkler system installed in accordance 
with Section 903.3.1.1 or 903.3.1.2 and 
having a local alarm to notify all occupants. 


3. A fire alarm system is not required in build- 
ings that do not have interior corridors serv- 
ing dwelling units and are protected by an 
approved automatic sprinkler system 
installed in accordance with Section 903.3.1.1 
or 903.3.1.2, provided that dwelling units 
either have a means of egress door opening 
directly to an exterior exit access that leads 
directly to the exits or are served by open- 
ended corridors designed in accordance with 
Section 1027.6, Exception 3. 


4. A fire alarm system is not required in 
buildings that do not have interior corri- 
dors serving dwelling units, do not exceed 
three stories in height and comply with 
both of the following: 


carbon monoxide detectors to be provided. 


4 Carbon monoxide alarms are permitted to be 
solely battery operated in dwelling units that are 
not served from a commercial power source. 


5. A carbon monoxide detection system in accor- 
dance with Section 915.5 shall be an acceptable 
alternative to carbon monoxide alarms. 


3403.9 Group R-2 apartment house substantial alteration 
or damage. Where substantial alterations are made or sub- 
stantial damage occurs to an existing nonsprinklered Group 
R-2 apartment house, designed and constructed under the 
provisions of this code, an approved automatic sprinkler sys- 
tem complying with Section 903.3.1.2 shall be installed only 
in the substantially altered or damaged dwelling units. Where 
more than 50 percent of the dwelling units within a building 
are substantially altered or damaged, the entire Group R-2 
occupancy shall be provided with an automatic sprinkler sys- 
tem complying with Section 903.3.1.2 or equivalent. 


For the purposes of this section, where an automatic sprin- 
kler system complying with Section 903.3.1.2 is installed, a 
fire department connection shall not be required. 


3403.10 Additions and replacements of exterior wall cov- 
erings and exterior wall envelopes. 


3403.10.1 General. The provisions of this section apply to 
all alterations, repairs, additions, relocations of structures 
and changes of occupancy regardless of compliance 
method. 


3403.10.2 Additions and replacements. Where ап exte- 
rior wall covering or exterior wall envelope is added or 
replaced, the materials and methods used shall comply 
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with the requirements for new construction in Chapter 14 
and Chapter 26 if the added or replaced exterior wall cov- 
ering or exterior wall envelope involves two or more con- 
tiguous stories and comprises more than 15 percent of the 
total wall area on any side of the building. 


SECTION 3404 
REPAIRS 


3404.1 General. 


3404.1.1 Scope. Repairs shall comply with the require- 
ments of this section. Repairs to historic buildings need 
only comply with Section 3412. 


3404.1.1.1 Bleachers, grandstands and folding and 
telescopic seating. Repairs to existing bleachers, 
grandstands and folding and telescopic seating shall 
comply with ICC 300. 


ICC 300 Sections 501.2, 502, 503 and 504 are not 
adopted. 


3404.1.2 Compliance. The work shall not make the build- 
ing less compliant than it was before the repair was under- 
taken. 


Devices or safeguards required by this code shall be 
repaired in accordance with the edition of code under 
which the device or safeguard was installed. To determine 
compliance with this subsection, the building official shall 
have the authority to require a building or structure to be 
reinspected. 


Work on nondamaged components that is necessary for 
the required repair of damaged components shall be con- 
sidered a part of the repair and shall not be subject to the 
requirements for alterations. Repairs exempt from permit 
in accordance with Section 105.2 or 3401 are not required 
to comply with Section 3404. 


Where it becomes necessary to repair all or a portion of 
a legally existing building that has been damaged by a 
cause outside of the control of the building owner, includ- 
ing but not limited to fire, wind, flood, earthquake and 
other similar damage where, prior to the damage, the 
legally existing building did not contain unsafe conditions, 
the building may be reconstructed exactly as it existed 
prior to the damage, where the requirements of this sub- 
section are met. Structural repairs shall comply with the 
requirements of Section 3404.5. Where unsafe conditions 
existed prior to the damage occurring, the building may be 
reconstructed as it existed prior to the damage provided 
the unsafe conditions are corrected, as determined by the 
building official. The absence of fire-resistance-rated con- 
struction, related building components, automatic sprin- 
kler systems and other life safety features shall not be 
deemed to be an unsafe condition where such systems and 
construction methods were not required at the time the 
building was originally constructed or modified through 
permit. 
3404.1.3 Flood hazard areas. In flood hazard areas estab- 
lished by the flood plain administrator, repairs that consti- 
tute substantial improvement shall require that the 
building comply with Section 1612. 
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3404.2 Building elements and materials. 


3404.2.1 Glazing in hazardous locations. Replacement 
glazing in hazardous locations shall comply with the 
safety glazing requirements of this code for new construc- 
tion. 


Exception: Glass block walls, louvered windows and 
jalousies repaired with like materials. 


3404.3 Fire protection. 


3404.3.1 General. Repairs shall be done in a manner that 
maintains the level of fire protection provided. 


3404.3.2 Substantial damage of Group R-2 apartment 
houses. Fire protection shall be provided in Group R-2 
apartment houses with substantial damage in accordance 
with Section 3403.9. 


3404.4 Means of egress. 


3404.4.1 General. Repairs shall be done in a manner that 
maintains the level of protection provided for the means of 
egress. 


3404.5 Structural. 


3404.5.1 General. Structural repairs shall be in compli- 
ance with this section and Section 3404.1.2. 


3404.5.2 Repairs to damaged buildings. Repairs to dam- 
aged buildings shall comply with this section. 


3404.5.2.1 Repairs for less than substantial struc- 
tural damage. Unless otherwise required by this sec- 
tion, for damage less than substantial structural 
damage, the damaged structural elements shall be per- 
mitted to be restored to their predamage condition. 
Where either of the following conditions exist, repair 
of the damaged structural elements shall comply with 
the requirements of this code for new construction: 


1. The damage is deemed dangerous. 


2. The damaged structural elements, in their pre- 
damage condition, have a demand-capacity ratio 
greater than 1.5 for ASD load combinations or 1.3 
for LRFD load combinations as determined by 
Section 1605, using dead loads and live loads 
determined in accordance with Sections 1606 and 
1607. 


3404.5.2.1.1 Snow damage. Structural components 
whose damage was caused by or related to snow 
load effects shall be repaired, replaced or altered to 
satisfy the requirements of Section 1608. 


3404.5.2.2 Reserved. 


3404.5.2.3 Substantial structural damage to vertical 
elements of the lateral force-resisting system. A 
building that has sustained substantial structural dam- 
age to the vertical elements of its lateral force-resisting 
system shall be evaluated in accordance with Section 
3404.5.2.3.1, and either repaired in accordance with 
Section 3404.5.2.3.2 or repaired and retrofitted in 
accordance with Section 3404.5.2.3.3, depending on 
the results of the evaluation. 


Exception: Buildings assigned to Seismic Design 
Category A, B or C whose substantial structural 
damage was not caused by earthquake need not be 


34-9 


EXISTING BUILDINGS 


34-10 


evaluated or retrofitted for load combinations that 
include earthquake effects. 


3404.5.2.3.1 Evaluation. The building shall be eval- 
uated by a registered design professional, and the 
evaluation findings shall be submitted to the build- 
ing official. The evaluation shall establish whether 
the damaged building, if repaired to its predamage 
state, would comply with the new construction pro- 
visions of this code for load combinations that 
include wind or earthquake effects, except that the 
seismic forces shall be the reduced seismic forces. 


3404.5.2.3.2 Extent of repair for compliant build- 
ings. If the evaluation establishes that the building in 
its predamage condition complies with the provi- 
sions of Section 3404.5.2.3.1, then the damaged ele- 
ments shall be permitted to be restored to their 
predamage condition. 


3404.5.2.3.3 Extent of repair for noncompliant 
buildings. If the evaluation does not establish that 
the building in its predamage condition complies 
with the provisions of Section 3404.5.2.3.1, then the 
building shall be retrofitted to comply with the pro- 
visions of this section. The wind /oads for the repair 
and retrofit shall be those required by the building 
code in effect at the time of original construction, 
unless the damage was caused by wind, in which 
case the wind /oads shall be in accordance with the 
new construction provisions of this code. The seis- 
mic loads for this retrofit design shall be those 
required by the building code in effect at the time of 
original construction, but not less than the reduced 
seismic forces. 


3404.5.2.4 Substantial structural damage to gravity 
load-carrying components. Gravity load-carrying 
components that have sustained substantial structural 
damage shall be rehabilitated to comply with the appli- 
cable gravity load provisions for new construction in 
this code. Undamaged gravity load-carrying compo- 
nents that receive gravity /oads from rehabilitated com- 
ponents shall also be rehabilitated if required to comply 
with the design loads of the rehabilitation design. 


3404.5.2.4.1 Lateral force-resisting elements. 
Regardless of the level of damage to vertical ele- 
ments of the lateral force-resisting system, if sub- 
stantial structural damage to gravity load-carrying 
components was caused primarily by wind or seis- 
mic effects, then the building shall be evaluated in 
accordance with Section 3404.5.2.3.1 and, if non- 
compliant, retrofitted in accordance with Section 
3404.5.2.3.3. 


Exception: Buildings assigned to Seismic 
Design Category A, B or C whose substantial 
structural damage was not caused by earthquake 
need not be evaluated or retrofitted for load com- 
binations that include earthquake effects. 


3404.5.2.5 Substantial structural damage to snow 
load-carrying components. Where substantial struc- 
tural damage to any snow load-carrying components is 


caused by or related to snow /oad effects, any compo- 
nents required to carry snow /oads on roof framing of 
similar construction shall be repaired, replaced or retro- 
fitted to satisfy the requirements of Section 1608. 


3404.5.2.6 Flood hazard areas. In flood hazard areas 
established by the flood plain administrator, buildings 
that have sustained substantial damage shall be brought 
into compliance with Section 1612. 


SECTION 3405 
PRESCRIPTIVE COMPLIANCE METHOD 


3405.1 General. 


3405.1.1 Scope. The provisions of this section shall con- 
trol the alteration, addition and change of occupancy of 
existing buildings and structures, including historic build- 
ings and structures as referenced in Section 3403.1.3.1. 


3405.1.1.1 Compliance with other methods. Alter- 
ations, additions and changes of occupancy to existing 
buildings and structures shall comply with the provi- 
sions of this chapter or with one of the methods pro- 
vided in Section 3403.1.3. 


3405.1.2 Fire-resistance ratings. Where approved by the 
building official, in buildings where an automatic sprin- 
kler system installed in accordance with Section 903,3.1.1 
ог 903.3.1.2 has been added, and the building is now 
sprinklered throughout, the required fire-resistance rat- 
ings of building elements and materials shall be permitted 
to meet the requirements of the current building code. The 
building is required to meet the other applicable require- 
ments of this code for new construction. 


Plans, investigation and evaluation reports, and other 
data shall be submitted indicating which building elements 
and materials the applicant is requesting the building offi- 
cial to review and approve for determination of applying 
the current building code fire-resistance ratings. Submit- 
ted evaluation reports shall identify any special construc- 
tion features that impact required fire-resistance ratings, 
including: fire-resistance-rated assemblies and smoke- 
resistive assemblies; conditions of occupancy; means of 
egress conditions; approved modifications; approved alter- 
native materials, design and methods of construction; and 
equipment applying to the building. 


3405.2 Additions. 


3405.2.1 General. Additions to any building or structure shall 
comply with the requirements of this code for new construc- 
tion. Alterations to the existing building or structure shall be 
made to ensure that the existing building or structure together 
with the addition are not less compliant with the provisions of 
this code for new construction than the existing building or 
structure was prior to the addition. An existing building 
together with its additions shall comply with the height and 
area provisions of Chapter 5. 


3405.2.2 Reserved. 
3405.2.3 Flood hazard areas. For buildings and struc- 
tures in flood hazard areas established by the flood plain 


administrator, any addition that constitutes substantial 
improvement of the existing structure shall comply with 
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the flood design requirements of this code for new con- 
struction, and all aspects of the existing structure shall be 
brought into compliance with the requirements of this 
code for new construction for flood design. 


For buildings and structures in food hazard areas 
established by the flood plain administrator, any additions 
that do not constitute substantial improvement of the exist- 
ing structure are not required to comply with the flood 
design requirements of this code for new construction. 


3405.2.4 Existing structural elements carrying gravity 
load. Any existing gravity load-carrying structural ele- 
ment for which an addition and its related alterations 
cause an increase in design gravity load of more than 5 
percent shall be replaced or altered as needed to carry the 
design gravity loads required by this code for new struc- 
tures. Any existing gravity load-carrying structural ele- 
ment whose vertical load-carrying capacity is decreased as 
part of the addition and its related alterations shall be con- 
sidered to be an altered element subject to the require- 
ments of Section 3405.3.3. Any existing element that will 
form part of the lateral load path for any part of the addi- 
tion shall be considered to be an existing lateral load-car- 
rying structural element subject to the requirements of 
Section 3405.2.5. 


3405.2.5 Existing structural elements carrying lateral 
load. Where the addition is structurally independent of the 
existing structure, existing lateral load-carrying structural 
elements shall be permitted to remain unaltered. Where 
the addition is not structurally independent of the existing 
structure, the existing structure and its addition acting 
together as a single structure shall be shown to meet the 
requirements of Sections 1609 and 1613 using full seismic 
forces. 


Exception: Any existing lateral load-carrying struc- 
tural element whose demand-capacity ratio with the 
addition considered is not more than 10 percent greater 
than its demand-capacity ratio with the addition 
ignored shall be permitted to remain unaltered. For pur- 
poses of calculating demand-capacity ratios, the 
demand shall consider applicable load combinations 
with design lateral loads or forces in accordance with 
Sections 1609 and 1613. 


3405.2.6 Enhanced classroom acoustics. In Group E 
occupancies, enhanced classroom acoustics shall be pro- 
vided in all classrooms in the addition with a volume of 
20,000 cubic feet (565 т?) or less. Enhanced classroom 
acoustics shall comply with the reverberation time in Sec- 
tion 808 of ICC A117.1. 


3405.3 Alterations. 


3405.3.1 General. Alterations to any building or structure 
shall comply with the requirements of this code for new 
construction. A/terations shall be such that the existing 
building or structure is not less compliant with the provi- 
sions of this code for new construction than the existing 
building or structure was prior to the alteration. 


Exceptions: 


l. An existing stairway shall not be required to 
comply with the requirements of Section 1011 
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where the existing space and construction do not 
allow a reduction in pitch or slope. 


2. Handrails otherwise required to comply with Sec- 
tion 1011.11 shall not be required to comply with 
the requirements of Section 1014.6 regarding full 
extension of the handrails where such extensions 
would obstruct egress paths because of plan con- 
figuration. 


3. Where provided in below-grade transportation 
stations, existing and new escalators shall be per- 
mitted to have a clear width of less than 32 inches 
(815 mm). 


3405.3.2 Flood hazard areas. For buildings and struc- 
tures in flood hazard areas established by the flood plain 
administrator, any alteration that constitutes substantial 
improvement of the existing structure shall comply with 
the flood design requirements of this code for new con- 
struction, and all aspects of the existing structure shall be 
brought into compliance with the requirements of this 
code for new construction for flood design. 


For buildings and structures in flood hazard areas 
established by the flood plain administrator, any alter- 
ations that do not constitute substantial improvement of 
the existing structure are not required to comply with the 
flood design requirements of this code for new construc- 
tion. 


3405.3.3 Existing structural elements carrying gravity 
load. Any existing gravity load-carrying structural ele- 
ment for which an alteration causes an increase in design 
gravity load of more than 5 percent shall be replaced or 
altered as needed to carry the design gravity /oads required 
by this code for new structures. Any existing gravity load- 
carrying structural element whose gravity load-carrying 
capacity is decreased as part of the alteration shall be 
shown to have the capacity to resist the applicable design 
gravity /oads required by this code for new structures. 


Exception: Buildings in which the increased dead load 
is due entirely to the addition of a second layer of roof 
covering weighing 3 pounds per square foot (0.1437 
kN/m?) or less over an existing single layer of roof cov- 
ering. 
3405.3.4 Existing structural elements carrying lateral 
load. Except as permitted by Section 3405.3.13, where the 
alteration increases design lateral /oads, results in a pro- 
hibited structural irregularity as defined in ASCE 7, or 
decreases the capacity of any existing lateral load-carrying 
structural element, the structure of the altered building or 
structure shall meet the requirements of Sections 1609 and 
1613. Reduced seismic forces shall be permitted. 
Exceptions: 

1. Any existing lateral load-carrying structural ele- 
ment whose demand-capacity ratio with the a/ter- 
ation considered is not more than 10 percent 
greater than its demand-capacity ratio with the 
alteration ignored shall be permitted to remain 
unaltered. For purposes of calculating demand- 
capacity ratios, the demand shall consider appli- 
cable load combinations with design lateral /oads 
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or forces in accordance with Sections 1609 and 
1613. Reduced seismic forces shall be permitted. 


2. Buildings in which the increase in the demand- 
capacity ratio is due entirely to the addition of 
rooftop-supported mechanical equipment indi- 
vidually having an operating weight less than 400 
pounds (181.4 kg) and where the total additional 
weight of all rooftop equipment placed after ini- 
tial construction of the building is less than 10 
percent of the roof dead load. For purposes of 
this exception, “roof” shall mean the roof level 
above a particular story. 


3405.3.5 through 3405.3.12 Reserved. 


3405.3.13 Voluntary lateral force-resisting system 
alterations. Structural alterations that are intended exclu- 
sively to improve the lateral force-resisting system and are 
not required by other sections of this chapter shall not be 
required to meet the requirements of Section 1609 or 
1613, provided that all of the following apply: 


1. The capacity of existing structural systems to resist 
forces is not reduced. 


2. New structural elements are detailed and connected 
to existing or new structural elements as required by 
this code for new construction. 


3. New or relocated nonstructural elements are detailed 
and connected to existing or new structural elements 
as required by this code for new construction. 


4. The alterations do not create a structural irregularity 
as defined in ASCE 7 or make an existing structural 
irregularity more severe. 


3405.3.14 Smoke compartments. In Group I-2 occupan- 
cies where the alteration is on a story used for sleeping 
rooms for more than 30 care recipients, the story shall be 
divided into not less than two compartments by smoke bar- 
rier walls in accordance with Section 407.5 as required for 
new construction. 


3405.3.15 Reserved. 


3405.3.16 Enhanced classroom acoustics. In Group E 
occupancies, where the work area exceeds 50 percent of 
the building area, enhanced classroom acoustics shall be 
provided in all classrooms with a volume of 20,000 cubic 
feet (565 m?) or less. Enhanced classroom acoustics shall 
comply with the reverberation time in Section 808 of ICC 
A117.1. 


3405.3.17 Locking arrangements in educational occu- 
pancies. In Group E occupancies, Group B educational 
occupancies and Group I-4 occupancies, egress doors with 
locking arrangements designed to keep intruders from 
entering the room shall comply with Section 1010.2.8. 


3405.3.18 Two-way communication systems. Where the 
work area for alterations exceeds 50 percent of the build- 
ing area and the building has elevator service, a two-way 
communication system shall be provided where required 
by Section 1009.8. 
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3405.4 Fire escapes. 


3405.4.1 Where permitted. Fire escapes shall be permit- 
ted only as provided for in Sections 3405.4.1.1 through 
3405.4.1.4. 


3405.4.1.1 New buildings. Fire escapes shall not con- 
stitute any part of the required means of egress in new 
buildings. 

3405.4.1.2 Existing fire escapes. Existing fire escapes 
shall continue to be accepted as a component in the 
means of egress in existing buildings only. 

3405.4.1.3 New fire escapes. New fire escapes for 
existing buildings shall be permitted only where exte- 
rior stairways cannot be utilized because of lot lines 
limiting stairway size or because of sidewalks, alleys or 
roads at grade level. New fire escapes shall not incorpo- 
rate ladders or access by windows. 


3405.4.1.4 Limitations. Fire escapes shall comply with 
this section and shall not constitute more than 50 per- 
cent of the required number of exits nor more than 50 
percent of the required exit capacity. 


3405.4.2 Location. Where located on the front of the 
building and where projecting beyond the building line, 
the lowest landing shall be not less than 7 feet (2134 mm) 
or more than 12 feet (3658 mm) above grade, and shall be 
equipped with a counterbalanced stairway to the street. In 
alleyways and thoroughfares less than 30 feet (9144 mm) 
wide, the clearance under the lowest landing shall be not 
less than 12 feet (3658 mm). 


3405.4.3 Construction. The fire escape shall be designed 
to support a /ive load of 100 pounds per square foot (4788 
Pa) and shall be constructed of steel or other approved 
noncombustible materials. Fire escapes constructed of 
wood not less than nominal 2 inches (51 mm) thick are 
permitted on buildings of Type V construction. Walkways 
and railings located over or supported by combustible 
roofs in buildings of Туре Ш and IV construction are per- 
mitted to be of wood not less than nominal 2 inches (51 
mm) thick. 


3405.4.4 Dimensions. Stairways shall be not less than 22 
inches (559 mm) wide with risers not more than, and 
treads not less than, 8 inches (203 mm) and landings at the 
foot of stairways not less than 40 inches (1016 mm) wide 
by 36 inches (914 mm) long, located not more than 8 
inches (203 mm) below the door. 


3405.4.5 Opening protectives. Doors and windows 
within 10 feet (3048 mm) of fire escape stairways shall be 
protected with ?/,-hour opening protectives. 


Exception: Opening protection shall not be required in 
buildings equipped throughout with an approved auto- 
matic sprinkler system. 


3405.5 Windows and emergency escape openings. 


3405.5.1 Replacement windows. The installation or 
replacement of windows shall be as required for new 
installations. 
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3405.5.2 Window opening control devices on replace- 
ment windows. In Group R-2 or R-3 buildings containing 
dwelling units, window opening control devices or fall 
prevention devices complying with ASTM F2090 shall be 
installed where an existing window is replaced and where 
all of the following apply to the replacement window: 


1, The window is operable. 
2. One of the following applies: 


2.1. The window replacement includes replace- 
ment of the sash and frame. 


2.2. The window replacement includes the sash 
only where the existing frame remains. 


3. In Group R-2 or R-3 buildings containing dwelling 
units, the bottom of the clear opening of the window 
opening is at a height less than 36 inches (915 mm) 
above the finished floor. 


4. The window will permit openings that will allow 
passage of a 4-inch-diameter (102 mm) sphere when 
the window is in its largest opened position. 


5. The vertical distance from the bottom of the clear 
opening of the window opening to the finished grade 
or other surface below, on the exterior of the build- 
ing, is greater than 72 inches (1829 mm). 


Exception: Operable windows where the bottom of the 
clear opening of the window opening is located more 
than 75 feet (22 860 mm) above the finished grade or 
other surface below, on the exterior of the room, space 
or building, and that are provided with window fall pre- 
vention devices that comply with ASTM F2006. 


3405.5.3 Replacement window emergency escape and 
rescue openings. Where windows are required to pro- 
vide emergency escape and rescue openings in Group R- 
2 and R-3 occupancies, replacement windows shall be 
exempt from the requirements of Section 1031.3, pro- 
vided that the replacement window is the manufacturer's 
largest standard size window that will fit within the exist- 
ing frame or existing rough opening. The replacement 
window shall be permitted to be of the same operating 
style as the existing window or a style that provides for 
an equal or greater window opening area than the exist- 
ing window. 


3405.5.3.1 Control devices. Window opening control 
devices or fall prevention devices complying with 
ASTM F2090 shall be permitted for use on windows 
required to provide emergency escape and rescue open- 
ings. After operation to release the control device 
allowing the window to fully open, the control device 
shall not reduce the net clear opening area of the win- 
dow unit. Emergency escape and rescue openings shall 
be operational from the inside of the room without the 
use of keys or tools. 


3405.5.4 Bars, grilles, covers or screens. Bars, grilles, 
covers, screens or similar devices are permitted to be 
placed over emergency escape and rescue openings, bulk- 
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head enclosure or window wells that serve such openings, 
provided all of the following conditions are met: 


1. The minimum net clear opening size complies with 
the code that was in effect at the time of construc- 
tion. 


2. Such devices shall be releasable or removable from 
the inside without the use of a key, tool or force 
greater than that which is required for normal opera- 
tion of the escape and rescue opening. 


3. Where such devices are installed, they shall not 
reduce the net clear opening of the emergency 
escape and rescue openings. 


4. Smoke alarms shall be installed in accordance with 
Section 307. 


3405.6 Change of occupancy. 


3405.6.1 Compliance. A change of occupancy shall not 
be made in any building unless that building is made to 
comply with the new construction requirements of this 
code for the use or occupancy. Changes of occupancy in a 
building or portion thereof shall be such that the existing 
building is not less compliant with the provisions of this 
code than the existing building or structure was prior to the 
change. Subject to the approval of the building official, 
changes of occupancy shall be permitted without comply- 
ing with all of the requirements of this code for the new 
occupancy, provided that the new occupancy is not more 
hazardous, based on life and fire risk, than the existing 
occupancy. 


Unless additions or alterations are made to the building 
or facility, change in use or occupancy alone shall not 
require compliance with the provisions of Chapter 11. 
Changes of occupancy resulting in multifamily dwellings 
need not comply with accessible design requirements for 
covered multifamily dwellings, except where an addition 
occurs, in accordance with Section 3403.6. 


Exception: The building need not be made to comply 
with Chapter 16 unless required by Section 3405.6.5. 


3405.6.1.1 Change in the character of use. A change 
in character of use with no change of occupancy classi- 
fication shall not be made to any structure that will sub- 
ject the structure to any special provisions of this code, 
without approval of the building official. Compliance 
shall be only as necessary to meet the specific provi- 
sions and is not intended to require the entire building 
be brought into compliance. 


3405.6.2 Certificate of occupancy. A certificate of occu- 
pancy shall be issued where it has been determined that 
the requirements for the new occupancy classification 
have been met. 


3405.6.3 Stairways. An existing stairway shall not be 
required to comply with the requirements of Section 1011 
where the existing space and construction do not allow a 
reduction in pitch or slope. 


3405.6.4 Existing emergency escape and rescue open- 
ings. Where a change of occupancy would require an 
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emergency escape and rescue opening in accordance with 
Section 1031.1, operable windows serving as the emer- 
gency escape and rescue opening shall comply with the 
following: 


1. An existing operable window shall provide a mini- 
mum net clear opening of 4 square feet (0.38 т?) with 
a minimum net clear opening height of 22 inches (559 
mm) and a minimum net clear opening width of 20 
inches (508 mm). 


2. A replacement window where such window com- 
plies with both of the following: 


2.1. The replacement window meets the size 
requirements in Item 1. 


2.2. The replacement window is the manufac- 
turer’s largest standard size window that will 
fit within the existing frame or existing 
rough opening. The replacement window 
shall be permitted to be of the same operat- 
ing style as the existing window or a style 
that provides for an equal or greater window 
opening area than the existing window. 


3405.6.5 Structural. Any building undergoing a change 
of occupancy shall satisfy the requirements of this sec- 
tion. 


3405.6.5.1 Live loads. Structural elements carrying 
tributary /ive loads from an area with a change of occu- 
pancy shall satisfy the requirements of Section 1607. 
Design /ive loads for areas of new occupancy shall be 
based on Section 1607. Design live loads for other 
areas shall be permitted to use previously approved 
design Jive loads. 


Exception: Structural elements whose demand- 
capacity ratio considering the change of occupancy 
is not more than 5 percent greater than the demand- 
capacity ratio based on previously approved live 
loads need not comply with this section. 


3405.6.5.2 Snow and wind loads. Where a change of 
occupancy results in a structure being assigned to a 
higher risk category, the entire structure shall satisfy 
the requirements of Sections 1608 and 1609 for the new 
risk category. 


Exception: Where the area of the new occupancy is 
less than 10 percent of the building area, compli- 
ance with this section is not required. 


3405.6.5.3 Seismic loads (seismic force-resisting sys- 
tem). Where a change of occupancy results in a build- 
ing being assigned to a higher risk category, or where 
the change is from a Group S or Group U occupancy to 
any occupancy other than Group S or Group U, the 
entire structure shall satisfy the requirements of Section 
1613 for the new risk category using full seismic 
forces. 


Exceptions: 


1. Specific seismic detailing requirements of Sec- 
tion 1613 for a new structure shall not be 
required to be met where the seismic perfor- 
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mance is shown to be equivalent to that of a new 
structure. A demonstration of equivalence shall 
consider the regularity, overstrength, redundancy 
and ductility of the structure. 


2. Where a change of use results in a building 
being reclassified from Risk Category 1 or П to 
Risk Category Ш and the seismic coefficient, 
бре is less than 0.33, compliance with this 
section is not required. 


3. Where the change is from a Group S or Group 
U occupancy and there is no change of risk 
category, use of reduced seismic forces shall 
be permitted. 


3405.6.5.4 Reserved. 


3405.6.6 Enhanced classroom acoustics. In Group E 
occupancies, where the work area exceeds 50 percent of 
the building area, enhanced classroom acoustics shall be 
provided in all classrooms with a volume of 20,000 cubic 
feet (565 m?) or less. Enhanced classroom acoustics shall 
comply with the reverberation time in Section 808 of ICC 
А117.1. 


3405.7 Historic buildings. 


3405.7.1 General. Alterations and additions necessary for 
the preservation, restoration, rehabilitation or continued 
use of a building or structure may be made without confor- 
mance to all the requirements of this code when authorized 
by the building official, provided that: 


1. The building or structure has been designated by 
official action of the legally constituted authority of 
the municipality as having special historical or 
architectural significance. 


2. Any unsafe conditions are corrected. 


3. The restored building or structure will be no more 
hazardous based on life safety, fire safety and sanita- 
tion than the existing building. 


4, The building official seeks the advice of the State of 
Oregon historic preservation officer. In case of 
appeals related to historic buildings, the local 
appeals board or the appropriate state appeals board 
shall seek the advice of the State of Oregon historic 
preservation officer. 


3405.7.2 Reserved. 


3405.7.3 Flood hazard areas. Within flood hazard areas 
established by the flood plain administrator, where the 
work proposed constitutes substantial improvement, the 
building shall be brought into compliance with Section 
1612. 


Exception: Historic buildings meeting any of the fol- 
lowing criteria need not be brought into compliance: 
1. Listed or preliminarily determined to be eligible 


for listing in the National Register of Historic 
Places. 


2. Determined by the Secretary of the US Depart- 
ment of Interior as contributing to the historical 
significance of a registered historic district, or a 
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district preliminarily determined to qualify as a 
historic district. 


3. Designated as historic under a state or local his- 
toric preservation program that is approved by 
the Department of Interior. 


3405.7.4 Structural. Historic buildings shall comply with 
the applicable structural provisions of Section 3405. 


Exception: The building official shall be authorized to 
accept existing floors and existing live loads and to 
approve operational controls that limit the Jive load on 
any floor. 


3405.7.5 Substantial structural damage. Repair of sub- 
stantial structural damage is not required to comply with 
Sections 3404.5.2.3 and 3404.5.2.4. Substantial structural 
damage shall be repaired in accordance with Section 
3404.5.2.1. 


SECTION 3406 
CLASSIFICATION OF WORK 


3406.1 General. 


3406.1.1 Scope. The provisions of Sections 3406.1.1 
through 3406.7.2 shall be used in conjunction with Sec- 
tions 3407, 3408, 3409, 3410, 3411, and 3412 and shall 
apply to the alteration, addition and change of occupancy 
of existing structures, including historic and moved struc- 
tures, as referenced in Section 3403.3.2. The work per- 
formed on an existing building shall be classified in 
accordance with this section. 


3406.1.1.1 Compliance with other alternatives. 
Alterations, additions and changes of occupancy to 
existing structures shall comply with the provisions of 
Sections 3407, 3408, 3409, 3410, 3411, and 3412 or 
with one of the alternatives provided in Section 
3403.1.3. 


3406.1.2 Work area. The work area, as defined in Chap- 
ter 2, shall be identified on the construction documents. 


3406.2 Alteration—Level 1. 


3406.2.1 Scope. Level 1 alterations include the removal 
and replacement or the covering of existing materials, ele- 
ments, equipment or fixtures using new materials, ele- 
ments, equipment от fixtures that serve the same purpose. 


3406.2.2 Application. Level 1 alterations shall comply 
with the provisions of Section 3407. 

3406.3 Alteration—Level 2. 
3406.3.1 Scope. Level 2 alterations include the addition 
or elimination of any door or window, the reconfiguration 
or extension of any system, or the installation of any addi- 
tional equipment, and shall apply where the work area is 
equal to or less than 50 percent of the building area. 
3406.3.2 Application. Level 2 alterations shall comply 
with the provisions of Section 3407 for Level 1 alterations 
as well as the provisions of Section 3408. 

3406.4 Alteration—Level 3. 


3406.4.1 Scope. Level 3 alterations apply where the work 
area exceeds 50 percent of the building area. 
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3406.4.2 Application. Level 3 alterations shall comply 
with the provisions of Sections 3407 and 3408 for Level 1 
and 2 alterations, respectively, as well as the provisions of 
Sections 3409. 


3406.5 Change of occupancy. 


3406.5.1 Scope. Change of occupancy provisions apply 
where the activity is classified as a change of occupancy as 
defined in Chapter 2. 


3406.5.2 Application. Changes of occupancy shall com- 
ply with the provisions of Sections 3410. 


3406.6 Additions. 


3406.6.1 Scope. Provisions for additions shall apply 
where work is classified as an addition as defined in Chap- 
ter2. 


3406.6.2 Application. Additions to existing buildings 
shall comply with the provisions of Section 3411. 


3406.7 Historic buildings. 


3406.7.1 Scope. Historic building provisions shall apply 
to buildings classified as historic as defined in Chapter 2. 


3406.7.2 Application. Except as specifically provided for 
in Section 3412, historic buildings shall comply with 
applicable provisions of this chapter for the type of work 
being performed. 


SECTION 3407 
ALTERATIONS—LEVEL 1 


3407.1 General. 


3407.1.1 Scope. Level 1 alterations as described in Sec- 
tion 3406.2 shall comply with the requirements of this sec- 
tion. Level 1 alterations to historic buildings shall comply 
with this section, except as modified in Section 3412. 


3407.1.2 Conformance. An existing building or portion 
thereof shall not be altered such that the building becomes 
less compliant with the new construction provisions of this 
code than the existing building was prior to the alteration. 


Exception: Where the current level of safety or sanita- 
tion is proposed to be reduced, the portion altered shall 
conform to the requirements of this code for new con- 
struction. 
3407.1.3 Flood hazard areas. In flood hazard areas 
established by the flood plain administrator, alterations 
that constitute substantial improvement shall require that 
the building comply with Section 1612. 


3407.2 Building elements and materials. 


3407.2.1 Interior finishes. Newly installed interior wall 
and ceiling finishes shall comply with Chapter 8. 

3407.2.2 Interior floor finish. New interior floor finish, 
including new carpeting used as an interior floor finish 
material, shall comply with Section 804. 

3407.2.3 Interior trim. Newly installed interior trim 
materials shall comply with Section 806. 

3407.2.4 Window opening control devices on replacement 
windows. In Group R-2 or R-3 buildings containing dwelling 
units, window opening control devices complying with 
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ASTM F2090 shall be installed where an existing window is 
replaced and where all of the following apply to the replace- 
ment window: 


1. The window is operable. 
2. One of the following applies: 


2.1. The window replacement includes replace- 
ment of the sash and frame. 


2.2. The window replacement includes the sash 
only where the existing frame remains. 


3. The bottom of the clear opening of the window 
opening is at a height less than 36 inches (915 mm) 
above the finished floor. 


4. The window will permit openings that will allow 
passage of a 4-inch-diameter (102 mm) sphere when 
the window is in its largest opened position. 


5. The vertical distance from the bottom of the clear 
opening of the window opening to the finished grade 
or other surface below, on the exterior of the build- 
ing, is greater than 72 inches (1829 mm). 


Exception: Operable windows where the bottom of 
the clear opening of the window opening is located 
more than 75 feet (22 860 mm) above the finished 
grade or other surface below, on the exterior of the 
room, space or building, and that are provided with 
window fall prevention devices that comply with 
ASTM F2006. 


3407.2.5 Replacement window for emergency escape 
and rescue openings. Where windows are required to 
provide emergency escape and rescue openings in Group 
R-2 and R-3 occupancies, replacement windows shall be 
exempt from the requirements of Section 1031.3 provided 
that the replacement window is the manufacturer’s largest 
standard size window that will fit within the existing 
frame or existing rough opening. 


3407.2.5.1 Control devices. Window opening control 
devices or fall prevention devices complying with 
ASTM F2090 shall be permitted for use on windows 
required to provide emergency escape and rescue open- 
ings. After operation to release the control device 
allowing the window to fully open, the control device 
shall not reduce the net clear opening area of the win- 
dow unit. Emergency escape and rescue openings shall 
be operational from the inside of the room without the 
use of keys or tools. 


3407.2.6 Bars, grilles, covers or screens. Bars, grilles, 
covers, screens or similar devices are permitted to be 
placed over emergency escape and rescue openings, bulk- 
head enclosure or window wells that serve such openings, 
provided all of the following conditions are met: 


1. The minimum net clear opening size complies with 
the code that was in effect at the time of construc- 
tion. 


2. Such devices shall be releasable or removable from 
the inside without the use of a key, tool or force 
greater than that which is required for normal opera- 
tion of the emergency escape and rescue opening. 
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3. Where such devices are installed, they shall not A 
reduce the net clear opening of the emergency | | 
escape and rescue openings. 


4. Smoke alarms shall be installed in accordance with 
Section 907.2.11. 


3407.2.7 Materials and methods. New work shall com- 
ply with the materials and methods requirements of this 
code for new construction, as applicable, that specify 
material standards, detail of installation and connection, 
joints, penetrations and continuity of any element, compo- 
nent or system in the building. 


3407.3 Reserved. 
3407.4 Reserved. 
3407.5 Reroofing. 


3407.5.1General. Reroofing shall comply with Section 
1512. 


3407.6 Structural. 


3407.6.1 General. Where alteration work includes 
replacement of equipment that is supported by the building 
or where a reroofing permit is required, the provisions of 
this section shall apply. 


3407.6.2 Addition or replacement of roofing or replace- 
ment of equipment. Any existing gravity load-carrying 
structural element for which an alteration causes an 
increase in design gravity load of more than 5 percent 
shall be replaced or altered as needed to carry the design 
gravity /oads required by this code for new structures. 


Exception: Buildings in which the increased dead load 
is due entirely to the addition of a second layer of roof 
covering weighing 3 pounds per square foot (0.1437 
kN/m^?) or less over an existing single layer of roof cov- 
ering. 


SECTION 3408 
ALTERATIONS—LEVEL 2 


3408.1 General. 


3408.1.1 Scope. Level 2 alterations as described in Sec- 
tion 3406.3 shall comply with the requirements of this sec- 
tion. 


Exception: Buildings in which the reconfiguration is 
exclusively the result of compliance with the accessi- 
bility requirements of Section 3403.6.7.1 shall be per- 
mitted to comply with Section 3407. 


3408.1.2 Alteration Level 1 compliance. In addition to 
the requirements of this section, all work shall comply 
with the requirements of Section 3407. 


3408.1.3 System installations. Requirements related to 
work areas are not applicable where the Level 2 alter- 
ations are limited solely to one or more of the following: 


1. Mechanical systems, electrical systems, fire protec- 
tion systems and abatement of hazardous materials. 


2. Windows, hardware, operating controls, electrical 
outlets and signs. 
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3. Alterations undertaken for the primary purpose of 
increasing the accessibility of a facility. 


3408.1.4 Compliance. New construction elements, com- 
ponents, systems and spaces shall comply with the 
requirements of this code for new construction. 


Exceptions: 


1. Where windows are added, they are not required 
to comply with the light and ventilation require- 
ments of this code for new construction. 


2. The length of dead-end corridors in newly con- 
structed spaces shall only be required to comply 
with the provisions of Section 3408.4.7. 


3. The minimum ceiling height of the newly created 
habitable and occupiable spaces and corridors 
shall be 7 feet (2134 mm). 


4. New structural members and connections shall be 
permitted to comply with alternative design crite- 
ria in accordance with Section 3403.2. 


3408.2 Building elements and materials. 


3408.2.1 Scope. The requirements of this section are lim- 
ited to work areas in which Level 2 alterations are being 
performed and shall apply beyond the work area where 


specified. 


3408.2.2 Vertical openings. Existing vertical openings 
shall comply with the provisions of Sections 3408.2.2.1, 
3408.2.2.2 and 3408.2.2.3. 


3408.2.2.1 Existing vertical openings. Existing inte- 
rior vertical openings connecting two or more floors 
shall be enclosed with approved assemblies having a 
fire-resistance rating of not less than 1 hour with 
approved opening protectives. 


Exceptions: 


Ы 
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8: 


Where a vertical opening enclosure is not 
required by this code for new construction. 


Interior vertical openings other than stairways 
may be blocked at the floor and ceiling of the 
work area by installation of not less than 2 
inches (51 mm) of solid wood or equivalent 
construction. 


The enclosure shall not be required where: 
3.1. Connecting the main floor and mezza- 
nines; or 
3.2. All of the following conditions are 
met: 


3.2.1. The communicating area has 
a low-hazard occupancy or 
has a moderate-hazard occu- 
рапсу that is protected 
throughout by an automatic 
sprinkler system. 


3.2.2. The lowest or next-to-the- 
lowest level is a street floor. 


3.2.3. The entire area is open and 
unobstructed in a manner 
such that it is reasonable to 
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assume that a fire in any part 
of the interconnected spaces 
will be readily obvious to all 
of the occupants. 


3.2.4. Exit capacity is sufficient to 
provide egress simultaneously 
for all occupants of all levels 
by considering all areas to be 
a single floor area for the 
determination of required exit 
capacity. 


3.2.5. Each floor level, considered 
separately, has not less than 
one-half of its individual 
required exit capacity pro- 
vided by an exit or exits lead- 
ing directly out of that level 
without having to traverse 
another communicating floor 
level or be exposed to the 
smoke or fire spreading from 
another communicating floor 
level. 


4. In Group A occupancies, a minimum 30-min- 


ute enclosure shall be provided to protect all 
vertical openings not exceeding three stories. 


. In Group B occupancies, a minimum 30-min- 


ute enclosure shall be provided to protect all 
vertical openings not exceeding three stories. 
This enclosure, or the enclosure specified in 
Section 802.2.1, shall not be required in the 
following locations: 


5.1. Buildings not exceeding 3,000 square 
feet (279 m?) per floor. 


5.2. Buildings protected throughout by an 
approved automatic sprinkler system. 


. In Group E occupancies, the enclosure shall 


not be required for vertical openings not 
exceeding three stories where the building is 
protected throughout by an approved auto- 
matic sprinkler system. 


. In Group F occupancies, the enclosure shall 


not be required in the following locations: 


7.1. Vertical openings not exceeding three 
stories. 


7.2. Special-purpose occupancies where 
necessary for manufacturing opera- 
tions and direct access is provided to 
not fewer than one protected stairway. 


7.3. Buildings protected throughout by an 
approved automatic sprinkler system. 


. In Group H occupancies, the enclosure shall 


not be required for vertical openings not 
exceeding three stories where necessary for 
manufacturing operations and every floor 
level has direct access to not fewer than two 
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iy 


remote enclosed stairways or other approved 
exits. 


. In Group M occupancies, a minimum 30-min- 


ute enclosure shall be provided to protect all 
vertical openings not exceeding three stories. 
This enclosure, or the enclosure specified in 
Section 3408.2.2.1, shall not be required in the 
following locations: 


9.1. Openings connecting only two floor 
levels. 


9.2. Occupancies protected throughout by 
an approved automatic sprinkler 
system. 


In Group R-1 occupancies, the enclosure shall 
not be required for vertical openings not 
exceeding three stories in the following loca- 
tions: 


10.1. Buildings protected throughout by an 
approved automatic sprinkler system. 


10.2. Buildings with less than 25 dwelling 
units or sleeping units where every 
sleeping room above the second floor 
is provided with direct access to a fire 
escape or other approved second exit 
by means of an approved exterior door 
or window having a sill height of not 
greater than 44 inches (1118 mm) and 
where both of the following conditions 
are met: 


10.2.1.Any exit access corridor 
exceeding 8 feet (2438 mm) 
in length that serves two 
means of egress, one of which 
is an unprotected vertical 
opening, shall have not fewer 
than one of the means of 
egress separated from the ver- 
tical opening by a 1-һош fire 
barrier. 


10.2.2. The building is protected 
throughout by an automatic 
fire alarm system, installed 
and supervised in accordance 
with the requirements of this 
code for new construction. 


In Group R-2 occupancies, a minimum 30-min- 
ute enclosure shall be provided to protect all ver- 
tical openings not exceeding three stories. This 
enclosure, or the enclosure specified in Section 
3408.2.2.1, shall not be required in the following 
locations: 


11.1. Vertical openings not exceeding two 
stories with not more than four 
dwelling units per floor. 


11.2. Buildings protected throughout by an 
approved automatic sprinkler system. 


11.3. Buildings with not more than four 
dwelling units per floor where every 
sleeping room above the second floor is 
provided with direct access to a fire 
escape or other approved second exit by 
means of an approved exterior door or 
window having a sill height of not greater 
than 44 inches (1118 mm) and the 
building is protected throughout by an 
automatic fire alarm system complying 
with Section 3408.3.4. 


12. Group S occupancies where connecting not more 
than two floor levels or where connecting not 
more than three floor levels and the structure is 
equipped throughout with an approved automatic 
sprinkler system. 


13. Group S occupancies where vertical opening 
protection is not required for open parking 
garages and ramps. 


3408.2.2.2 Supplemental shaft and floor opening 
enclosure requirements. Where the work area on any 
floor exceeds 50 percent of that floor area, the enclo- 
sure requirements of Section 3408.2.2 shall apply to 
vertical openings other than stairways throughout the 
floor. 


Exception: Vertical openings located in tenant 
spaces that are entirely outside the work area. 


3408.2.2.3 Supplemental stairway enclosure require- 
ments. Where the work area on any floor exceeds 50 
percent of that floor area, stairways that are part of the 
means of egress serving the work area shall, at a mini- 
mum, be enclosed with smoke-tight construction on the 
highest work area floor and all floors below. 


Exception: Where a stairway enclosure is not 
required by this code for new construction. 


3408.2.3 Smoke compartments. In Group I-2 occupan- 
cies where the work area is on a story used for sleeping 
rooms for more than 30 care recipients, the story shall be 
divided into not less than two compartments by smoke 
barrier walls in accordance with Section 407.5 as required 
for new construction. 


3408.2.4 Interior finish. The interior finish and trim of 
walls and ceilings in exits and corridors in any work area 
shall comply with the requirements of this code for new 
construction. 


Exception: Existing materials that do not comply with 
the requirements of this code for new construction shall 
be permitted to be treated with an approved fire-retar- 
dant coating in accordance with the manufacturer’s 
instructions to achieve the required classification. Com- 
pliance with this section shall be demonstrated by test- 
ing the fire-retardant coating on the same material and 
achieving the required performance. Where the same 
material is not available, testing on a similar material 
shall be permitted. 


3408.2.4.1 Supplemental interior finish require- 
ments, Where the work area on any floor exceeds 50 
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percent of the floor area, Section 3408.2.4 shall apply 
to the interior finish and trim in exits and corridors 
serving the work area throughout the floor. 


Exception: /nterior finish within tenant spaces that 
are entirely outside the work area. 


3408.2.5 Guards. The requirements of Sections 3408.2.5.1 
and 2408.2.5.2 shall apply in all work areas. 


3408.2.5.1 Minimum requirement. Within work 
areas, every portion of a floor, such as a balcony or a 
loading dock, which is more than 30 inches (762 mm) 
above the floor or grade below and is not provided with 
guards, or those in which the existing guards are 
judged to be in danger of collapsing, shall be provided 
with guards. 


3408.2.5.2 Design. Where there are no guards or where 
existing guards must be replaced, the guards shall be 
designed and installed in accordance with the require- 
ments of this code for new construction. 


3408.2.6 Fire-resistance ratings. Where approved by the 
building official, buildings where an automatic sprinkler 
system installed in accordance with Section 903.3.1.1 or 
903.3.1.2 has been added, and the building is now sprin- 
klered throughout, the required fire-resistance ratings of 
building elements and materials shall be permitted to meet 
the requirements of this code. The building is required to 
meet the other applicable requirements of this code for 
new construction. 


Plans, investigation and evaluation reports, and other 
data shall be submitted indicating which building ele- 
ments and materials the applicant is requesting the build- 
ing official to review and approve for determination of 
applying the fire-resistance ratings of this code. Any 
special construction features, including fire-resistance- 
rated assemblies and smoke-resistive assemblies, condi- 
tions of occupancy, means-of-egress conditions, 
approved modifications or approved alternative materi- 
als, design and methods of construction, and equipment 
applying to the building that impact required fire-resis- 
tance ratings shall be identified in the evaluation reports 
submitted. 


3408.3 Fire protection. 


3408.3.1 Scope. The requirements of this section shall be 
limited to work areas in which Level 2 alterations are 
being performed, and where specified, they shall apply 
throughout the floor on which the work areas are located 
or otherwise beyond the work area. 


3408.3.1.1 Corridor ratings. Where an approved 
automatic sprinkler system is installed throughout the 
story, the required fire-resistance rating for any corri- 
dor located on the story shall be permitted to be 
reduced in accordance with the requirements of this 
code for new construction. In order to be considered for 
a corridor rating reduction, such system shall provide 
coverage for the stairway landings serving the floor and 
the intermediate landings immediately below. 
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3408.3.2 Automatic sprinkler systems. Automatic sprin- 
kler systems shall be provided in accordance with the 
requirements of Sections 3408.3.2.1 through 3408.3 2.6. 
Installation shall comply with the requirements of this 
code for new construction. 


3408.3.2.1 High-rise buildings. In Aigh-rise build- 
ings, work areas that have exits or corridors shared by 
more than one tenant or that have exits or corridors 
serving an occupant load greater than 30 shall be pro- 
vided with automatic sprinkler protection in the entire 
work area where the work area is located on a floor 
that has a sufficient sprinkler water supply system 
from an existing standpipe or a sprinkler riser serving 
that floor. 


3408.3.2.1.1 Supplemental automatic sprinkler 
system requirements. Where the work area on any 
floor exceeds 50 percent of that floor area, Section 
3408.3.2.1 shall apply to the entire floor on which 
the work area is located. 


Exception: Occupied tenant spaces that are 
entirely outside the work area. 


3408.3.2.2 Groups A, B, E, F-1, H, 1-1, 1-3, 1-4, M, R- 
1, R-2, R-4, S-1 and S-2. In buildings with occupan- 
cies in Groups A, B, E, F-1, H, I-1, I-3, I-4, M, R-1, R- 
2, R-4, S-1 and S-2, work areas that have exits or corri- 
dors shared by more than one tenant or that have exits 
or corridors serving an occupant load greater than 30 
shall be provided with automatic sprinkler protection 
where both of the following conditions occur: 


1. The work area is required to be provided with 
automatic sprinkler protection in accordance with 
the requirements of this code for new construc- 
tion. 


2. The work area exceeds 50 percent of the floor 
area. 


Exception: If the building does not have sufficient 
municipal water supply for design of a fire sprinkler 
system available to the floor without installation of a 
new fire pump, work areas shall be protected by an 
automatic smoke detection system throughout all 
occupiable spaces other than s/eeping units or indi- 
vidual dwelling units that activates the occupant 
notification system in accordance with Sections 
907.4, 907.5 and 907.6. 


3408.3.2.2.1 Mixed uses. In work areas containing 
mixed uses, one or more of which requires auto- 
matic sprinkler protection in accordance with Sec- 
tion 3408.3.2, such protection shall not be required 
throughout the work area provided that the uses 
requiring such protection are separated from those 
not requiring protection by fire-resistance-rated con- 
struction having a minimum 2-hour rating for Group 
Н and a minimum 1-hour rating for all other occu- 
pancy groups. 


34-19 


EXISTING BUILDINGS 


34-20 


3408.3.2.3 Group I-2. In Group I-2 occupancies, an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.1 shall be provided in the following: 


1. In Group I-2, Condition 1, throughout the work 
area. 


2. In Group I-2, Condition 2, throughout the work 
area where the work area is 50 percent or less of 
the smoke compartment. 


3. In Group 1-2, Condition 2, throughout the smoke 
compartment in which the work occurs where the 
work area exceeds 50 percent of the smoke com- 
partment. 


3408.3.2.4 Reserved. 


3408.3.2.5 Other required automatic sprinkler sys- 
tems. In buildings and areas listed in Table 903.2.11.6, 
work areas that have exits or corridors shared by more 
than one tenant or that have exits or corridors serving 
an occupant load greater than 30 shall be provided with 
an automatic sprinkler system under the following con- 
ditions: 


1. The work area is required to be provided with an 
automatic sprinkler system in accordance with 
the applicable requirements of this code for new 
construction; and 


2. The building has sufficient municipal water sup- 
ply for design of an automatic sprinkler system 
available to the floor without installation of a new 
fire pump. 


3408.3.2.6 Supervision. Fire sprinkler systems 
required by this section shall be supervised by one of 
the following methods: 


1. Approved central station system in accordance 
with NFPA 72. 


2. Approved proprietary system in accordance with 
NFPA 72. 


3. Approved remote station system of the munici- 
pality in accordance with NFPA 72. 


4. Where approved by the building official, 
approved local alarm service that will cause the 
sounding of an alarm in accordance with NFPA 
72. 


Exception: Supervision is not required for the fol- 
lowing: 
1. Underground key or hub gate valves in roadway 

boxes. 

. Halogenated extinguishing systems. 

. Carbon dioxide extinguishing systems. 

. Dry- and wet-chemical extinguishing systems. 

. Automatic sprinkler systems installed in accor- 
dance with NFPA 13R where a common sup- 
ply main is used to supply both domestic and 
automatic sprinkler systems and a separate 


shutoff valve for the automatic sprinkler sys- 
tem is not provided. 
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3408.3.3 Standpipes. Where the work area includes exits 
or corridors shared by more than one tenant and is located 
more than 50 feet (15 240 mm) above or below the lowest 
level of required fire department access, a standpipe sys- 
tem shall be provided. Standpipes shall have an approved 
fire department connection with hose connections at each 
floor level above or below the lowest level of required fire 
department access. Standpipe systems shall be installed in 
accordance with the requirements of this code for new 
construction. 


Exceptions: 


1. A pump shall not be required provided that the 
standpipes are capable of accepting delivery by 
fire department apparatus of not less than 250 
gallons per minute (gpm) at 65 pounds per square 
inch (psi) (946 L/m at 448 KPa) to the topmost 
floor in buildings equipped throughout with an 
automatic sprinkler system or not less than 500 
gpm at 65 psi (1892 L/m at 448 KPa) to the top- 
most floor in all other buildings. Where the 
standpipe terminates below the topmost floor, the 
standpipe shall be designed to meet gpm/psi (L/ 
m/KPa) requirements of this exception for possi- 
ble future extension of the standpipe. 


2. The interconnection of multiple standpipe risers 
shall not be required. 


3408.3.4 Fire alarm and detection. An approved fire 
alarm system shall be installed in accordance with Sec- 
tions 3408.3.4.1 through 3408.3.4.2. Where automatic 
sprinkler protection is provided in accordance with Sec- 
tion 3408.3.2 and is connected to the building fire alarm 
system, automatic heat detection shall not be required. 


An approved automatic fire detection system shall be 
installed in accordance with the provisions of this code 
and МЕРА 72. Devices, combinations of devices, appli- 
ances, and equipment shall be approved. The automatic 
fire detectors shall be smoke detectors, except that an 
approved alternative type of detector shall be installed in 
spaces such as boiler rooms, where products of combus- 
tion are present during normal operation in sufficient 
quantity to actuate a smoke detector. 


3408.3.4.1 Occupancy requirements. A fire alarm 
system shall be installed in accordance with Sections 
3408.3.4.1.1 through 3408.3.4.1.6. Existing alarm noti- 
fication appliances shall be automatically activated 
throughout the building. Where the building is not 
equipped with a fire alarm system, alarm notification 
appliances within the work area shall be provided and 
automatically activated. 


Exceptions: 


1, Occupancies with an existing, previously 
approved fire alarm system. 


2. Where selective notification is permitted, 
alarm notification appliances shall be auto- 
matically activated in the areas selected. 
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3408.3.4.1.1 Group Е. A fire alarm system shall be 
installed in work areas of Group E occupancies in 
accordance with Section 3403.7.2 for existing 
Group E occupancies. 


3408.3.4.1.2 Group I-1. An automatic fire alarm 
system shall be installed in work areas of Group I-1 
facilities in accordance with Section 3403.7.2 for 
existing Group 1-1 occupancies. 


3408.3.4.1.3 Group I-2. An automatic fire alarm 
system shall be installed throughout Group I-2 occu- 
pancies in accordance with Section 3403.7.2. 


3408.3.4.1.4 Group 1-3. A fire alarm system shall 
be installed in work areas of Group I-3 occupancies 
in accordance with Section 3403.7.2. 


3408.3.4.1.5 Group R-1. A fire alarm system shall 
be installed in Group R-1 occupancies in accordance 
with Section 3403.7.2 for existing Group R-1 occu- 
pancies. 


3408.3.4.1.6 Group R-2. A fire alarm system shall 
be installed in work areas of Group R-2 apartment 
buildings in accordance with Section 3403.7.2 for 
existing Group R-2 occupancies. 


3408.3.4.2 Supplemental fire alarm system require- 
ments. Where the work area on any floor exceeds 50 
percent of that floor area, Section 3408.3.4.1 shall 
apply throughout the floor. 


Exception: Alarm-initiating and notification appli- 
ances shall not be required to be installed in tenant 
spaces outside of the work area. 


3408.4 Means of egress. 


3408.4.1 Scope. The requirements of this section shall be 
limited to work areas that include exits or corridors shared 
by more than one tenant within the work area in which 
Level 2 alterations are being performed, and where speci- 
fied they shall apply throughout the floor on which the 
work areas are located or otherwise beyond the work area. 


3408.4.2 General. The means of egress shall comply with 
the requirements of this section. 


Exceptions: 


1. Where the work area and the means of egress 
serving it complies with NFPA 101. 


2. Means of egress complying with the require- 
ments of the building code under which the build- 
ing was constructed shall be considered to be 
compliant means of egress. 


3408.4.3 Group I-2. In Group I-2 occupancies, in areas 
where corridors are used for movement of care recipients 
in beds, the clear width of ramps and corridors shall be not 
less than 48 inches (1219 mm). 


3408.4.4 Number of exits. The number of exits shall be in 
accordance with Sections 3408.4.4.1 through 3408.4.4.3. 


3408.4.4.1 Minimum number. Every story utilized for 
human occupancy on which there is a work area that 
includes exits or corridors shared by more than one 
tenant within the work area shall be provided with the 
minimum number of exits based on the occupancy and 
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the occupant load in accordance with the requirements 
of this code for new construction. In addition, the exits 
shall comply with Sections 3408.4.4.1.1 апа 
3408.4.4.1.2. 


3408.4.4.1.1 Single-exit buildings. A single exit or 
access to a single exit shall be permitted from 
spaces, any story or any occupied roof where one of 
the following conditions exists: 


1. The occupant load, number of dwelling units 
and exit access travel distance do not exceed 
the values in Table 3408.4.4.1.1(1) and Table 
3408.4.4.1.1(2). 


2. In Group R-1 or R-2 buildings without an 
approved automatic sprinkler system, individ- 
ual single-story or multiple-story dwelling or 
sleeping units shall be permitted to have a sin- 
gle exit or access to a single exit from the 
dwelling or s/eeping unit provided one of the 
following criteria are met: 


2.1. The occupant load is not greater than 
10 and the exit access travel distance 
within the unit does not exceed 75 feet 
(22 860 mm). 


2.2. The building is not more than three 
stories in height; all third-story space 
is part of the dwelling with an exit 
access doorway on the second story; 
and the portion of the exit access 
travel distance from the door to any 
habitable room within any such unit to 
the unit entrance doors does not 
exceed 50 feet (15 240 mm). 


3. In buildings of Group R-2 occupancy of any 
number of stories with not more than four 
dwelling units per floor served by an interior 
exit stairway; with a smokeproof enclosure in 
accordance with Sections 909.20 and 1023.12 
or an exterior stairway as an exit; and where 
the portion of the exit access travel distance 
from the dwelling unit entrance door to the 
exit is not greater than 20 feet (6096 mm). 


TABLE 3408.4.4.1.1(1) 


MAXIMUM 
EXIT ACCESS 
TRAVEL 
DISTANCE 

(feet) 


STORIES WITH ONE EXIT OR ACCESS 
MAXIMUM 
NUMBER OF 
STORY OCCUPANCY DWELLING 
UNITS 
Ty units 
Third story above 
grade plane and NP NA 
higher 
NA = Not Applicable. 
a. Group R-2, without an approved automatic sprinkler system and provided 
with emergency escape and rescue openings in accordance with Section 


TO ONE EXIT FOR R-2 OCCUPANCIES 
grade plane 
For SI: 1 foot = 304.8 mm. NP = Not Permitted. 
1031. 
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TABLE 3408.4.4.1.1(2) 


assemblies having minimum */,-hour fire- 
STORIES WITH ONE EXIT OR ACCESS 


resistance ratings. 


Exception: Opening protection shall not 


TO ONE EXIT FOR OTHER OCCUPANCIES 
be required in buildings equipped 
throughout with an approved automatic 


MAXIMUM | ЕТТ ACCESS 
OCCUPANT 
STORY OCCUPANCY TRAVEL 
LOAD PER 
STORY DISTANCE а 
(feet) sprinkler system. 


First story above or B. Е-2, S-2° 35 75 5. In all buildings of Group E occupancy, up 
below grade plane PU to and including the 12th grade, buildings 
of Group I occupancy, rooming houses and 


Second story above ^ 

grade plane Pre childcare centers, ladders of any type are 
Third story above NP NA NA prohibited on fire escapes used as a 
grade plane and higher 


required means of egress. 
For SI: 1 foot = 304.8 mm. NP = Not Permitted. 3408.4.4.1.2.2 Construction. The fire escape shall 
NA = Not Applicable. 


be designed to support a Луг load of 100 pounds 
a. The length of exit access travel distance in a Group S-2 open parking per square foot (4788 Pa) and shall be constructed 
garage shall be not more than 100 feet. 


of steel or other approved noncombustible materi- 
3408.4.4.1.2 Fire escapes required. For other than als, Fire escapes constructed of wood not less than 
Group І-2, where more than one exit is required, an 


nominal 2 inches (51 mm) thick are permitted on 
existing or newly constructed fire escape complying buildings of Type V construction. Walkways and 
with Section 3408.4.4.1.2.1 shall be accepted as pro- 


railings located over or supported by combustible 
viding one of the required means of egress. roofs in buildings of Types III and IV construction 


3408.4.4.1.2.1 Fire escape access and details. 
Fire escapes shall comply with all of the follow- 
ing requirements: 


1. Occupants shall have unobstructed access 
to the fire escape without having to pass 
through a room subject to locking. 


2. Access to a new fire escape shall be 
through a door, except that windows shall 
be permitted to provide access from single 
dwelling units or sleeping units in Group 
R-1, R-2 and I-1 occupancies or to provide 
access from spaces having a maximum 
occupant load of 10 in other occupancy 
classifications. 


2.1. The window shall have a minimum 
net clear opening of 5.7 square feet 
(0.53 m?) or 5 square feet (0.46 m?) 
where located at grade. 


22. The minimum net clear opening 
height shall be 24 inches (610 mm) 
and net clear opening width shall 
be 20 inches (508 mm). 


2.3. The bottom of the clear opening 
shall not be greater than 44 inches 
(1118 mm) above the floor. 


2.4. The operation of the window shall 
comply with the operational 
constraints of this code for new 
construction. 


3. Newly constructed fire escapes shall be 
permitted only where exterior stairways 


are permitted to be of wood not less than nominal 
2 inches (51 mm) thick. 


3408.4.4.1.2.3 Dimensions. Stairways shall be 
not less than 22 inches (559 mm) wide with risers 
not more than, and treads not less than, 8 inches 
(203 mm). Landings at the foot of stairways shall 
be not less than 40 inches (1016 mm) wide by 36 
inches (914 mm) long and located not more than 
8 inches (203 mm) below the door. 


3408.4.4.2 Mezzanines. Mezzanines undergoing alter- 
ation in the work area and with an occupant load of 
more than 50 or in which the travel distance to an exit 
exceeds 75 feet (22 860 mm) shall have access to not 
fewer than two independent means of egress. 


Exception: Two independent means of egress are not 
required where the travel distance to an exit does not 
exceed 100 feet (30 480 mm) and the building is pro- 
tected throughout with an automatic sprinkler system. 


3408.4.4.3 Main entrance—Group A. Buildings of 
Group A with an occupant load of 300 or more that are 
undergoing alteration shall be provided with a main 
entrance capable of serving as the main exit with an 
egress capacity of not less than one-half of the total 
occupant load. The remaining exits shall be capable of 
providing one-half of the total required exit capacity. 


Exception: Where a main exit is not well defined or 
where multiple main exits are provided, exits shall 
be permitted to be distributed around the perimeter 
of the building provided that the total width of 
egress is not less than 100 percent of the required 
width. 


cannot be utilized because of Zot lines limit- 
ing the stairway size or because of the side- 
walks, alleys or roads at grade level. 


4. Openings within 10 feet (3048 mm) of fire 
escape stairways shall be protected by fire 


3408.4.5 Egress doorways. Egress doorways in any work 
area shall comply with Sections 3408.4.5.1 through С\ 
3408.4.5.5. 


3408.4.5.1 Two egress doorways required. Work 
areas shall be provided with two egress doorways in 
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accordance with the requirements of Sections 
3408.4.5.1.1 and 3408.4.5.1.2. 


3408.4.5.1.1 Occupant load and travel distance. 
In any work area, all rooms and spaces having an 
occupant load greater than 50 or in which the travel 
distance to an exit exceeds 75 feet (22 860 mm) 
shall have not fewer than two egress doorways. 


Exceptions: 


l. Storage rooms having a maximum occu- 
pant load of 10. 


2. Where the work area is served by a single 
exit in accordance with Section 
3408.4.4.1.1. 


3408.4.5.1.2 Group 1-2. In Group 1-2, Condition 2 
work areas that include altered care suites shall 
comply with Sections 407.4.4 through 407.4.4.6.2. 


3408.4.5.2 Door swing. In the work area and in the 
egress path from any work area to the exit discharge, 
all egress doors serving an occupant load greater than 
50 shall swing in the direction of exit travel. 


3408.4.5.2.1 Supplemental requirements for door 
swing. Where the work area exceeds 50 percent of 
the floor area, door swing shall comply with Section 
3408.4.5.2 throughout the floor. 


Exception: Means of egress within or serving 
only a tenant space that is entirely outside the 
work area. 


3408.4.5.3 Door closing. In any work area, all doors 
opening onto an exit passageway at grade or an exit 
stairway shall be self-closing or automatic-closing by 
listed closing devices. 


Exceptions: 


1. Where exit enclosure is not required by this 
code for new construction. 


2. Means of egress within or serving only a 
tenant space that is entirely outside the work 
area. 


3408.4.5.3.1 Supplemental requirements for door 
closing. Where the work area exceeds 50 percent of 
the floor area, doors shall comply with Section 
804.5.3 throughout the exit stairway from the work 
area to, and including, the level of exit discharge. 


3408.4.5.4 Panic and fire exit hardware. In any work 
area, and in the egress path from any work area to the 
exit discharge, in buildings or portions thereof of 
Group A assembly occupancies with an occupant load 
greater than 100, all required exit doors equipped with 
latching devices shall be equipped with approved panic 
or fire exit hardware in accordance with Section 
1010.2.9. 


3408.4.5.4.1 Supplemental requirements for 
panic hardware. Where the work area exceeds 50 
percent of the floor area, panic hardware shall com- 
ply with Section 3408.4.5.4 throughout the floor. 


Exception: Means of egress within a tenant 
space that is entirely outside the work area. 
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3408.4.5.5 Emergency power source in Group I-3. 
Power-operated sliding doors or power-operated locks 
for swinging doors shall be operable by a manual 
release mechanism at the door. Emergency power shall 
be provided for the doors and locks in accordance with 
Section 2702. 


Exceptions: 


1. Emergency power is not required in facilities 
with 10 or fewer locks complying with the 
exception to Section 408.4.1. 


2. Emergency power is not required where 
remote mechanical operating releases are pro- 
vided. 


3408.4.6 Openings in corridor walls. Openings in corri- 
dor walls in any work area shall comply with Sections 
3408.4.6.1 through 3408.4.6.4. 


Exception: Openings in corridors where such corri- 
dors are not required to be rated in accordance with the 
new construction provisions of this code. 


3408.4.6.1 Corridor doors. Corridor doors in the work 
area shall not be constructed of hollow core wood and 
shall not contain louvers. Dwelling unit or sleeping unit 
corridor doors in work areas in buildings of Groups R- 
1, R-2 and 1-1 shall be not less than 17/;-іпсһ (35 mm) 
solid core wood or approved equivalent and shall not 
have any glass panels, other than approved wired glass 
or other approved glazing material in metal frames. 
Dwelling unit or sleeping unit corridor doors in work 
areas in buildings of Groups R-1, R-2 and I-1 shall be 
equipped with approved door closers. Replacement 
doors shall be 1?/,-inch (44 mm) solid bonded wood 
core or approved equivalent, unless the existing frame 
will accommodate only a 1°/,-іпсћ (35 mm) door. 


Exceptions: 


1. Corridor doors within a dwelling unit or sleeping 
unit. 


2. Existing doors meeting the requirements of 
Guidelines on Fire Ratings of Archaic Materi- 
als and Assemblies (Resource A) for a rating 
of 15 minutes or more shall be accepted as 
meeting the provisions of this requirement. 


3. Existing doors in buildings protected through- 
out with an approved automatic sprinkler sys- 
tem shall be required only to resist smoke, be 
reasonably tight fitting and shall not contain 
louvers. 


4. In group homes with not more than 15 occu- 
pants and that are protected with an approved 
automatic detection system, closing devices 
are not required. 


5. Door assemblies having a fire protection rat- 
ing of not less than 20 minutes. 


3408.4.6.2 Transoms. In all buildings of Group I-1, I- 
2, R-1 and R-2 occupancies, all transoms in corridor 
walls in work areas shall be either glazed with '/,-inch 
(6.4 mm) wired glass set in metal frames or other glaz- 
ing assemblies having a fire protection rating as 
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required for the door and permanently secured in the 
closed position or sealed with materials consistent with 
the corridor construction. 


3408.4.6.3 Other corridor openings. In any work 
area, unless protected in accordance with Section 716, 
any other sash, grille or opening in a corridor, and any 
window in a corridor not opening to the outside air, 
shall be sealed with materials consistent with the corri- 
dor construction. 


3408.4.6.3.1 Supplemental requirements for 
other corridor openings. Where the work area 
exceeds 50 percent of the floor area, Section 
3408.4.6.3 shall be applicable to all corridor win- 
dows, grills, sashes and other openings on the floor. 


Exception: Means of egress within or serving 
only a tenant space that is entirely outside the 
work area. 


3408.4.6.4 Supplemental requirements for corridor 
openings. Where the work area on any floor exceeds 
50 percent of the floor area, the requirements of Sec- 
tions 3408.4.6.1 through 3408.4.6.3 shall apply 
throughout the floor. 


3408.4.7 Dead-end corridors. Dead-end corridors in any 
work area shall not exceed 35 feet (10 670 mm). In Group 
I-2 occupancies, dead-end corridors shall not exceed 30 
feet (9144 mm). 


Exceptions: 


1. Where dead-end corridors of greater length are 
permitted by this code for new construction. 


2. In other than Group A, I-2 and H occupancies, 
the maximum length of an existing dead-end cor- 
ridor shall be 50 feet (15 240 mm) in buildings 
equipped throughout with an automatic fire 
alarm system installed in accordance with the 
requirements of this code for new construction. 


3. In other than Group A, I-2 and H occupancies, 
the maximum length of an existing dead-end cor- 
ridor shall be 70 feet (21 356 mm) in buildings 
equipped throughout with an automatic sprinkler 
system installed in accordance with the require- 
ments of this code for new construction. 


4. In other than Group A, I-2 and H occupancies, 
the maximum length of an existing, newly con- 
structed or extended dead-end corridor shall not 
exceed 50 feet (15 240 mm) on floors equipped 
with an automatic sprinkler system installed in 
accordance with the requirements of this code for 
new construction. 


3408.4.8 Means-of-egress lighting. Means-of-egress 
lighting shall be in accordance with this section, as appli- 
cable. 


3408.4.8.1 Artificial lighting required. Means of 
egress in all work areas shall be provided with artificial 
lighting in accordance with the requirements of this 
code for new construction. 
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3408.4.8.2 Supplemental requirements for means- 
of-egress lighting. Where the work area on any floor 
exceeds 50 percent of that floor area, means of egress 
throughout the floor shall comply with Section 
3408.4.8.1. 


Exception: Means of egress within ог serving only a 
tenant space that is entirely outside the work area. 


3408.4.9 Exit signs. Exit signs shall be in accordance with 
this section, as applicable. 


3408.4.9.1 Work areas. Means of egress in all work 
areas shall be provided with exit signs in accordance 
with the requirements of this code for new construction. 


3408.4.9.2 Supplemental requirements for exit signs. 
Where the work area on any floor exceeds 50 percent 
of that floor area, means of egress throughout the floor 
shall comply with Section 3408.4.9.1. 


Exception: Means of egress within a tenant space 
that is entirely outside the work area. 


3408.4.10 Handrails. The requirements of Sections 
3408.4.10.1 and 3408.4.10.2 shall apply to handrails from 
the work area floor to, and including, the level of exit dis- 
charge. 


3408.4.10.1 Minimum requirement. Every required 
exit stairway that is part of the means of egress for any 
work area and that has three or more risers and is not 
provided with not fewer than one handrail, or in which 
the existing handrails are judged to be in danger of col- 
lapsing, shall be provided with handrails for the full 
length of the stairway on not fewer than one side. Exit 
stairways with a required egress width of more than 66 
inches (1676 mm) shall have handrails on both sides. 


3408.4.10.2 Design. Handrails required in accordance 
with Section 3408.4.10.1 shall be designed and 
installed in accordance with the provisions of this code 
for new construction. 


3408.4.11 Refuge areas. Where alterations affect the con- 
figuration of an area utilized as a refuge area, the capacity 
of the refuge area shall not be reduced below the required 
capacity of the refuge area for horizontal exits in accor- 
dance with Section 1026.4. Where the horizontal exit also 
forms a smoke compartment, the capacity of the refuge 
area for Group 1-1, 1-2 and 1-3 occupancies and Group В 
ambulatory care facilities shall not be reduced below that 
required in Sections 407.5.3, 408.6.2, 420.6.1 and 422.3.2, 
as applicable. 


3408.4.12 Guards. The requirements of Sections 
3408.4.12.1 and 3408.4.12.2 shall apply to guards from 
the work area floor to, and including, the level of exit dis- 
charge but shall be confined to the egress path of any work 
area, 


3408.4.12.1 Minimum requirement. Every open por- 
tion of a stairway, landing or balcony that is more than 
30 inches (762 mm) above the floor or grade below and 
is not provided with guards, or those portions in which 
existing guards are judged to be in danger of collaps- 
ing, shall be provided with guards. 
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3408.4.12.2 Design. Guards required in accordance 
with Section 3408.4.12.1 shall be designed and 
installed in accordance with the requirements of this 
code for new construction. 


3408.5 Structural. 


3408.5.1 General. Structural elements and systems within 
buildings undergoing Level 2 alterations shall comply 
with this section. 


3408.5.2 Existing structural elements carrying gravity 
loads. Any existing gravity load-carrying structural ele- 
ment for which an alteration causes an increase in design 
gravity /oad of more than 5 percent shall be replaced or 
altered as needed to carry the design gravity /oads required 
by this code for new structures. Any existing gravity load- 
carrying structural element whose gravity load-carrying 
capacity is decreased as part of the alteration shall be 
shown to have the capacity to resist the applicable design 
gravity /oad required by this code for new structures. 


Exceptions: 


1. Buildings of Group В occupancy with not more 
than five dwelling or sleeping units used solely for 
residential purposes where the altered building 
complies with the conventional light-frame con- 
struction methods of this code for new construction. 


2. Buildings in which the increased dead load is 
attributable to the addition of a second layer of 
roof covering weighing 3 pounds per square foot 
(0.1437 kN/m?) or less over an existing single 
layer of roof covering. 


3408.5.3 Existing structural elements resisting lateral 
loads. Except as permitted by Section 3408.5.4, where the 
alteration increases design lateral /oads, or where the 
alteration results in prohibited structural irregularity as 
defined in ASCE 7, or where the alteration decreases the 
capacity of any existing lateral load-carrying structural 
element, the structure of the altered building or structure 
shall meet the requirements of Sections 1609 and 1613. 
Reduced seismic forces shall be permitted. 


Exception: Any existing lateral load-carrying struc- 
tural element whose demand-capacity ratio with the 
alteration considered is not more than 10 percent 
greater than its demand-capacity ratio with the alter- 
ation ignored shall be permitted to remain unaltered. 
For purposes of calculating demand-capacity ratios, the 
demand shall consider applicable load combinations 
with design lateral loads or forces in accordance with 
Sections 1609 and 1613. Reduced seismic forces shall 
be permitted. 


3408.5.4 Voluntary lateral force-resisting system alter- 
ations. Structural alterations that are intended exclusively 
to improve the lateral force-resisting system and are not 
required by other sections of this chapter shall not be 
required to meet the requirements of Section 1609 or Sec- 
tion 1613, provided that the following conditions are met: 


1. The capacity of existing structural systems to resist 
forces is not reduced. 
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2. New structural elements are detailed and connected 
to existing or new structural elements as required by 
this code for new construction. 


3. New or relocated nonstructural elements are detailed 
and connected to existing or new structural elements 
as required by this code for new construction. 


4. The alterations do not create a structural irregularity 
as defined in ASCE 7 or make an existing structural 
irregularity more severe. 


SECTION 3409 
ALTERATIONS—LEVEL 3 


3409.1 General. 


3409.1.1 Scope. Level 3 alterations as described in Sec- 
tion 3406.4 shall comply with the requirements of this sec- 
tion. 


3409.1.2 Compliance. In addition to the provisions of this 
section, work shall comply with all of the requirements of 
Sections 3407 and 3408. The requirements of Sections 
3408.2, 3408.3, 3408.4 and 3408.5 shall apply within all 
work areas whether or not they include exits and corridors 
shared by more than one tenant and regardless of the occu- 
pant load. 


Exception: Buildings in which the reconfiguration of 
space affecting exits or shared egress access is exclu- 
sively the result of compliance with the accessibility 
requirements of Section 3403.6.7.1 shall not be 
required to comply with this section. 


3409.2 Special use and occupancy. 


3409.2.1 High-rise buildings. Any building having occu- 
pied floors more than 75 feet (22 860 mm) above the low- 
est level of required fire department vehicle access shall 
comply with the requirements of Sections 3409.2.1.1 and 
3409.2.1.2. 


3409.2.1.1 Recirculating air or exhaust systems. 
Where a floor is served by a recirculating air or exhaust 
system with a capacity greater than 15,000 cubic feet 
per minute (701 m/s), that system shall be equipped 
with approved smoke and heat detection devices 
installed in accordance with the Mechanical Code. 


3409.2.1.2 Elevators. Where there is an elevator or ele- 
vators for public use, not fewer than one elevator serv- 
ing the work area shall comply with this section. 
Existing elevators with a travel distance of 25 feet 
(7620 mm) or more above or below the main floor or 
other level of a building and intended to serve the needs 
of emergency personnel for firefighting or rescue pur- 
poses shall be provided with emergency operation in 
accordance with the Elevator Code. 


New elevators shall be provided with Phase I emer- 
gency recall operation and Phase II emergency in-car 
operation in accordance with the Elevator Code. 


3409.2.2 Boiler and furnace equipment rooms. Boiler 
and furnace equipment rooms adjacent to or within Group 
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1-1, 1-2, 1-4, В-1, R-2 апа R-4 occupancies shall be 
enclosed by 1-hour fire-resistance-rated construction. 


Exceptions: 


1. Steam boiler equipment operating at pressures of 
15 pounds per square inch gauge (psig) (103.4 
kPa) or less is not required to be enclosed. 


2. Hot water boilers operating at pressures of 170 
psig (1171 kPa) or less are not required to be 
enclosed. 


3. Furnace and boiler equipment with 400,000 Brit- 
ish thermal units (Btu) (4.22 x 108 J) per hour 
input rating or less is not required to be enclosed. 


4. Furnace rooms protected with an automatic 
sprinkler system are not required to be enclosed. 


3409.3 Building elements and materials. 


3409.3.1 Existing shafts and vertical openings. Existing 
stairways that are part of the means of egress shall be 
enclosed in accordance with Section 3408.2.2.1 from the 
highest work area floor to, and including, the level of exit 
discharge and all floors below. 


3409.3.2 Fire partitions in Group R-3. Fire separation in 
Group R-3 occupancies shall be in accordance with Sec- 
tion 3409.3.2.1. 


3409.3.2.1 Separation required. Where the work area 
is in any attached dwelling unit in Group R-3 or any 
multiple single-family dwelling, walls separating the 
dwelling units that are not continuous from the founda- 
tion to the underside of the roof sheathing shall be con- 
structed to provide a continuous fire separation using 
construction materials consistent with the existing wall 
or complying with the requirements of this code for 
new structures. Work shall be performed on the side of 
the dwelling unit wall that is part of the work area. 


Exception: Where alterations do not result in the 
removal of wall or ceiling finishes exposing the 
structure, walls are not required to be continuous 
through concealed floor spaces. 


3409.3.3 Interior finish. /nterior finish in exits serving 
the work area shall comply with Section 3408.2.4 between 
the highest floor on which there is a work area to the floor 
of exit discharge. 


3409.3.4 Enhanced classroom acoustics. In Group E 
occupancies, where the work area is a Level 3 alteration, 
enhanced classroom acoustics shall be provided in all 
classrooms with a volume of 20,000 cubic feet (565 m°) or 
less. Enhanced classroom acoustics shall comply with the 
reverberation time in Section 808 of ICC A117.1. 


3409.4 Fire protection. 


3409.4.1 Automatic sprinkler systems. An automatic 
sprinkler system shall be provided in a work area where 
required by Section 3408.3.2 or this section. 


3409.4.1.1 High-rise buildings. An automatic sprin- 
kler system shall be provided in work areas where the 
high-rise building has a sufficient municipal water sup- 
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ply for the design and installation of an automatic 
sprinkler system at the site. 


3409.4.1.2 Rubbish and linen chutes. Rubbish and 
linen chutes located in the work area shall be provided 
with automatic sprinkler system protection or an 
approved automatic fire-extinguishing system where 
protection of the rubbish and linen chute would be 
required under the provisions of this code for new con- 
struction. 


3409.4.1.3 Upholstered furniture or mattresses. 
Work areas shall be provided with an automatic sprin- 
kler system in accordance with the new construction 
provisions of this code where any of the following con- 
ditions exist: 


1. A Group F-1 occupancy used for the manufacture 
of upholstered furniture or mattresses exceeds 
2,500 square feet (232 m?). 


2. A Group M occupancy used for the display and 
sale of upholstered furniture or mattresses 
exceeds 5,000 square feet (464 m?). 


3. A Group S-1 occupancy used for the storage of 
upholstered furniture or mattresses exceeds 2,500 
square feet (232 m). 


3409.4.1.4 Groups А, B, E, F-1, Н, 1-1, 1-3, 1-4, M, R- 
1, R2, R-4, S-1 and S-2. In buildings with occupan- 
cies in Groups A, B, E, F-1, H, I-1, I-3, I-4, M, R-1, R- 
2, R-4, S-1 and S-2, work areas shall be provided with 
automatic sprinkler protection where all of the follow- 
ing conditions occur: 


1. The work area is required to be provided with 
automatic sprinkler protection in accordance with 
the requirements of this code for the new con- 
struction. 


2. The building site has sufficient municipal water 
supply for design and installation of an automatic 
sprinkler system. 


Exception: If the building site does not have suffi- 
cient municipal water supply for design of an auto- 
matic sprinkler system, work areas shall be 
protected by an automatic smoke detection system 
throughout all occupiable spaces other than s/eeping 
units or individual dwelling units that activates the 
occupant notification system in accordance with 
Sections 907.4, 907.5 and 907.6. 


3409.4.1.5 Group 1-2. In Group 1-2 occupancies, an 
automatic sprinkler system installed in accordance with 
Section 907.2.6 shall be provided in the following: 


1. In Group I-2, Condition 1, throughout the work 
area. 


2. In Group 1-2, Condition 2, throughout the work 
area where the work area is 50 percent or less of 
the smoke compartment. 


3. In Group I-2, Condition 2, throughout the smoke 
compartment in which the work occurs where the 
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work area exceeds 50 percent of the smoke com- 
partment. 


3409.4.1.6 Reserved. 


3409.4.1.7 Other required automatic sprinkler sys- 
tems. In buildings and areas listed in Table 903.2.11.6, 
work areas shall be provided with an automatic sprin- 
kler system under the following conditions: 


1. The work area is required to be provided with an 
automatic sprinkler system in accordance with 
the requirements of this code for new construc- 
tion. 


2. The building site has sufficient municipal water 
supply for design and installation of an automatic 
sprinkler system. 


3409.4.2 Fire alarm and detection systems. Fire alarm 
and detection shall be provided in accordance with Section 
907 as required for new construction. 


3409.4.2.1 Manual fire alarm systems. Where 
required by this code for new construction, a manual 
fire alarm system shall be provided throughout the 
work area. Alarm notification appliances shall be pro- 
vided on such floors and shall be automatically acti- 
vated as required by this code for new construction. 


Exceptions: 


1. Alarm-initiating and notification appliances 
shall not be required to be installed in tenant 
spaces outside of the work area. 


2. Visual alarm notification appliances are not 
required, except where an existing alarm sys- 
tem is upgraded or replaced or where a new 
fire alarm system is installed. 


3409.4.2.2 Automatic fire detection. Where required 
by this code for new buildings, automatic fire detection 
systems shall be provided throughout the work area. 


3409.5 Means of egress. 


3409.5.1 General. The means of egress shall comply with 
the requirements of Section 3408.4 except as specifically 
required in Sections 3409.5.2 and 3409.5.3. 


3409.5.2 Means-of-egress lighting. Means of egress from 
the highest work area floor to the floor of exit discharge 
shall be provided with artificial lighting within the exit 
enclosure in accordance with the requirements of this code 
for new construction. 


3409.5.3 Exit signs. Means of egress from the highest 
work area floor to the floor of exit discharge shall be pro- 
vided with exit signs in accordance with the requirements 
of this code for new construction. 


3409.5.4 Two-way communication systems. In buildings 
with elevator service, a two-way communication system 
shall be provided where required by Section 1009.8. 


3409.6 Structural. 


3409.6.1 General. Where buildings are undergoing Level 
3 alterations, the provisions of Section 3408.5 shall apply. 


3409.7 Energy conservations. 
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3409.7.1 Minimum requirements. Level 3 alterations to 
existing buildings or structures are permitted without 
requiring the entire building or structure to comply with 
the energy requirements of the Energy Code. The alter- 
ations shall conform to the energy requirements of the 
Energy Code. 


SECTION 3410 
CHANGE OF OCCUPANCY 


3410.1 General. 


3410.1.1 Scope. The provisions of this section shall apply 
where a change of occupancy occurs, as defined in Section 
202. 


3410.1.2 Certificate of occupancy. A certificate of occu- 
pancy shall be issued where it has been determined that 
the requirements for the change of occupancy have been 
met. 


3410.2 Special use and occupancy. 


3410.2.1 Compliance. Where an existing building or part 
of an existing building undergoes a change of occupancy 
to one of the special use or occupancy categories as 
described in Chapter 4, the building shall comply with all 
of the requirements of Chapter 4 applicable to the special 
use or occupancy. 


3410.2.2 Incidental uses. Where a portion of a building 
undergoes a change of occupancy to one of the incidental 
uses listed in Table 509.1, the incidental use shall comply 
with Section 509 applicable to the incidental use. 


3410.2.3 Change of occupancy in health care. Where a 
change of occupancy occurs to a Group 1-2 or I-1 facility, 
the work area with the change of occupancy shall comply 
with the new construction requirements of this code. 


Exception: A change in use or occupancy in the fol- 
lowing cases shall not be required to meet the require- 
ments of this code for new construction: 


1. Group I-2, Condition 2 to Group I-2, Condition 1. 
2. Group I-2 to ambulatory health care. 

3. Group I-2 to Group I-1. 

4. Group I-1, Condition 2 to Group I-1, Condition 1. 


3410.2.4 Storage. In Group 1-2 occupancies, equipped 
throughout with an automatic sprinkler in accordance with 
Section 903.3.1.1, where a room 250 square feet (23.2 m?) 
or less undergoes a change in occupancy to a storage 
room, the room shall be separated from the remainder of 
the building by construction capable of resisting the pas- 
sage of smoke in accordance with Section 509.4.2. 


3410.3 Building elements and materials. 


3410.3.1 General. Building elements and materials in por- 
tions of buildings undergoing a change of occupancy clas- 
sification shall comply with Section 3410.11. 


3410.4 Fire protection. 


3410.4.1 General. Fire protection requirements of Section 
3410.11 shall apply where a building or portions thereof 
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undergo a change of occupancy classification or where 
there is a change of occupancy within a space where there 
is a different fire protection system threshold requirement 
in Chapter 9. 


3410.5 Means of egress. 


3410.5.1 General. Means of egress in portions of build- 
ings undergoing a change of occupancy classification shall 
comply with Section 3410.11. 


3410.6 Structural. 


3410.6.1 Live loads. Structural elements carrying tribu- 
tary live loads from an area with a change of occupancy 
shall satisfy the requirements of Section 1607. Design /ive 
loads for areas of new occupancy shall be based on Sec- 
tion 1607. Design /ive loads for other areas shall be per- 
mitted to use previously approved design live loads. 


Exception: Structural elements whose demand-capac- 
ity ratio considering the change of occupancy is not 
more than 5 percent greater than the demand-capacity 
ratio based on previously approved live loads. 


3410.6.2 Snow and wind loads. Where a change of occu- 
pancy results in a structure being assigned to a higher risk 
category, the structure shall satisfy the requirements of 
Sections 1608 and 1609 for the new risk category. 


Exception: Where the area of the new occupancy is 
less than 10 percent of the building area. 


3410.6.3 Seismic loads. Where a change of occupancy 
results in a building being assigned to a higher risk cate- 
gory, or where the change is from a Group S or Group U 
occupancy to any occupancy other than Group S or Group 
U, the building shall satisfy the requirements of Section 
1613 for the new risk category using full seismic forces. 


Exceptions: 


1. Where a change of use results in a building being 
reclassified from Risk Category I or II to Risk 
Category Ш and the seismic coefficient, Sps is 
less than 0.33, compliance with this section is not 
required. 


2. Where the area of the new occupancy is less than 
10 percent of the building area, the occupancy is 
not changing from a Group $ or Group U occu- 
pancy, and the new occupancy is not assigned to 
Risk Category IV, compliance with this section is 
not required. 


3. Where the change is from a Group S or Group U 
occupancy and there is no change of risk cate- 
gory, use of reduced seismic forces shall be per- 
mitted. 


3410.6.4 Access to Risk Category IV. Any structure that 
provides operational access to an adjacent structure assigned 
to Risk Category IV as the result of a change of occupancy 
shall itself satisfy the requirements of Sections 1608, 1609 
and 1613. For compliance with Section 1613, the full seismic 
forces shall be used. Where operational access to Risk Cate- 
gory ГУ is less than 10 feet (3048 mm) from either an interior 
lot line or from another structure, access protection from 
potential falling debris shall be provided. 
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3410.7 through 3410. 9 Reserved. 
3410.10 Other requirements. 


3410.10.1 Light and ventilation. Light and ventilation 
shall comply with the requirements of this code for the 
new occupancy. 


3410.11 Change of occupancy classification. 


3410.11.1 General. The provisions of this section shall 
apply to buildings or portions thereof undergoing a change 
of occupancy classification. This includes a change of 
occupancy classification within a group as well as a 
change of occupancy classification from one group to a 
different group or where there is a change of occupancy 
within a space where there is a different fire protection 
system threshold requirement in Chapter 9. Such buildings 
shall also comply with Sections 3410.2 through 3410.10. 


3410.11.2 Fire protection systems. Fire protection sys- 
tems shall be provided in accordance with Sections 
3410.11.2.1 and 3410.11.2.2. 


3410.11.2.1 Fire sprinkler system. An automatic sprin- 
kler system shall be provided where a change of occu- 
pancy in a building or within a space where there is a 
different fire protection system threshold requirement in 
Chapter 9 that requires an automatic fire sprinkler sys- 
tem to be provided based on the new occupancy in accor- 
dance with Chapter 9. The installation of the automatic 
sprinkler system shall be required within the area of the 
change of occupancy and areas of the building not sepa- 
rated horizontally and vertically from the area of the 
change of occupancy by one of the following: 


1. Nonrated permanent partition and horizontal 
assemblies. 


2. Fire partition. 
3. Smoke partition. 
4. Smoke barrier. 
5. Fire barrier. 

6. Fire wall. 


3410.11.2.2 Fire alarm and detection system. Where 
a change of occupancy in a building or within a space 
where there is a different fire protection system thresh- 
old requirement in Chapter 9 that requires a fire alarm 
and detection system to be provided based on the new 
occupancy in accordance with Chapter 9, such system 
shall be provided throughout the area where the change 
of occupancy occurs. Existing alarm notification appli- 
ances shall be automatically activated throughout the 
building. Where the building is not equipped with a fire 
alarm system, alarm notification appliances shall only 
be required to be provided throughout the area where 
the change of occupancy occurs in accordance with 
Section 907 as required for new construction. 


3410.11.3 Interior finish. In areas of the building under- 
going the change of occupancy classification, the interior 
finish of walls and ceilings shall comply with the require- 
ments of this code for the new occupancy classification. 
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3410.11.4 Enhanced classroom acoustics. In Group E 
occupancies, where the work area is a Level 3 alteration, 
enhanced classroom acoustics shall be provided in all 
classrooms with a volume of 20,000 cubic feet (565 m°) or 
less. Enhanced classroom acoustics shall comply with the 
reverberation time in Section 808 of ICC A117.1. 


3410.11.5 Means of egress, general. Hazard categories in 
regard to life safety and means of egress shall be in accor- 
dance with Table 3410.11.5. 


TABLE 3410.11.5 
MEANS OF EGRESS HAZARD CATEGORIES 


RELATIVE HAZARD OCCUPANCY CLASSIFICATIONS 
(ike Hazard) 


1-2; 1-3; I-4 


A: E; I-1; M; R-1; R-2; R-4, Condition 2 


B; F-1; R-3; R-4, Condition 1; S-1 
5 (Lowest Hazard) F-2; S-2; U 


3410.11.5.1 Means of egress for change to a higher- 
hazard category. Where a change of occupancy classi- 
fication is made to a higher-hazard category (lower 
number) as shown in Table 3410.11.5, the means of 
egress shall comply with the requirements of Chapter 
10. 


Exceptions: 


1. Stairways shall be enclosed in compliance 
with the applicable provisions of Section 
3409.3.1. 


2. Existing stairways including handrails and 
guards complying with the requirements of 
Section 3409 shall be permitted for continued 
use subject to approval of the building official. 


3. Any stairway replacing an existing stairway 
within a space where the pitch or slope cannot 
be reduced because of existing construction 
shall not be required to comply with the maxi- 
mum riser height and minimum tread depth 
requirements. 


4, Existing corridor walls constructed on both 
sides of wood lath and plaster in good condi- 
tion or '/,-inch-thick (12.7 mm) gypsum wall- 
board shall be permitted. Such walls shall 
either terminate at the underside of a ceiling of 
equivalent construction or extend to the under- 
side of the floor or roof next above. 


5. Existing corridor doorways, transoms and 
other corridor openings shall comply with the 
requirements in Sections 3408.4.6.1 through 
3408.4.6.4. 


6. Existing dead-end corridors shall comply with 
the requirements in Section 3408.4.7. 
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7. An operable window complying with Section 
3410.11.5.6 shall be accepted as an emergency 
escape and rescue opening. 


3410.11.5.2 Means of egress for change of use to an 
equal or lower-hazard category. Where a change of 
occupancy classification is made to an equal or lesser- 
hazard category (higher number) as shown in Table 
3410.11.5, existing elements of the means of egress 
shall comply with the requirements of Section 905 for 
the new occupancy classification. Newly constructed or 
configured means of egress shall comply with the 
requirements of Chapter 10. 


Exception: Any stairway replacing an existing stair- 
way within a space where the pitch or slope cannot 
be reduced because of existing construction shall not 
be required to comply with the maximum riser 
height and minimum tread depth requirements. 


3410.11.5.3 Egress capacity. Egress capacity shall 
meet or exceed the occupant load as specified in the 
new construction provisions of this code for the new 
occupancy. 


3410.11.5.4 Handrails. Existing stairways shall com- 
ply with the handrail requirements of Section 3408.4.10 
in the area of the change of occupancy classification. 


3410.11.5.5 Guards. Existing guards shall comply with 
the requirements in Section 3408.4.12 in the area of the 
change of occupancy classification. 


3410.11.5.6 Existing emergency escape and rescue 
openings. Where a change of occupancy would require 
an emergency escape and rescue opening in accordance 
with Section 1031, operable windows serving as the 
emergency escape and rescue opening shall comply 
with the following: 


1. An existing operable window shall provide a 
minimum net clear opening of 4 square feet (0.38 
т?) with a minimum net clear opening height of 
22 inches (559 mm) and a minimum net clear 
opening width of 20 inches (508 mm). 


2. A replacement window where such window com- 
plies with both of the following: 


2.1. The replacement window meets the size 
requirements in Item 1. 


2.2. The replacement window is the manu- 
facturer’s largest standard size window 
that will fit within the existing frame or 
existing rough opening. The replace- 
ment window shall be permitted to be of 
the same operating style as the existing 
window or a style that provides for an 
equal or greater window opening area 
than the existing window. 


3410.11.6 Heights and areas. Hazard categories in regard 
to height and area shall be in accordance with Table 
3410.11.6. 
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TABLE 3410,11.6 
HEIGHTS AND AREAS HAZARD CATEGORIES 


RELATIVE HAZARD OCCUPANCY CLASSIFICATIONS 
ШЕШІ 


2 А-1; А-2; А-3; А-4; I; В-1; Е-2; В-4, 
Condition 2 


Е; Е-1; 8-1; M 


4 (Lowest Hazard) | В; Е-2; 5-2; А-5; В-3; R-4, Condition 1; U 


3410.11.6.1 Height and area for change to a higher- 
hazard category. Where a change of occupancy classi- 
fication is made to a higher-hazard category as shown 
in Table 3410.11.6, heights and areas of buildings and 
structures shall comply with the requirements of Chap- 
ter 5 for the new occupancy classification. 


Exception: For high-rise buildings constructed in 
compliance with a previously issued permit, the type 
of construction reduction specified in Section 
403.2.1 is permitted. This shall include the reduction 
for columns. The high-rise building is required to be 
equipped throughout with an automatic sprinkler 
system in accordance with Section 903.3.1.1. 


3410.11.6.1.1 Fire wall alternative. In other than 
Groups H, F-1 and S-1, fire barriers and horizontal 
assemblies constructed in accordance with Sections 
707 and 711, respectively, shall be permitted to be 
used in lieu of fire walls to subdivide the building 
into separate buildings for the purpose of complying 
with the area limitations required for the new occu- 
pancy where all of the following conditions are met: 


1. The buildings are protected throughout with 
an automatic sprinkler system in accordance 
with Section 903.3.1.1. 


2. The maximum allowable area between fire 
barriers, horizontal assemblies or any combi- 
nation thereof shall not exceed the maximum 
allowable area determined in accordance with 
Chapter 5 without an increase allowed for an 
automatic sprinkler system in accordance with 
Section 506. 


3. The fire-resistance rating of the fire barriers 
and horizontal assemblies shall be not less 
than that specified for fire walls in Table 
706.4. 


Exception: Where horizontal assemblies are 
used to limit the maximum allowable area, the 
required fire-resistance rating of the horizontal 
assemblies shall be permitted to be reduced by 1 
hour provided that the height and number of sto- 
ries increases allowed for an automatic sprinkler 
system by Section 504 are not used for the build- 
ings. 
3410.11.6.2 Height and area for change to an equal 
or lesser-hazard category. Where a change of occu- 
pancy classification is made to an equal or lesser-haz- 
ard category as shown in Table 3410.11.6, the height 


and area of the existing building shall be deemed 
acceptable. 


3410.11.6.3 Fire barriers. Where a change of occu- 
pancy classification is made to a higher-hazard cate- 
gory as shown in Table 3410.11.6, fire barriers in 
separated mixed use buildings shall comply with the 
fire-resistance requirements of this code for new con- 
struction. 


Exception: Where the fire barriers are required to 
have а 1-hour fire-resistance rating, existing wood 
lath and plaster in good condition or existing '/2- 
inch-thick (12.7 mm) gypsum wallboard shall be 
permitted. 


3410.11.7 Exterior wall fire-resistance ratings. Hazard 
categories in regard to fire-resistance ratings of exterior 
walls shall be in accordance with Table 3410.11.7. 


TABLE 3410.11.7 
EXPOSURE OF EXTERIOR WALLS HAZARD CATEGORIES 
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3410.11.7.1 Exterior wall rating for change of occu- 
pancy classification to a higher-hazard category. 
Where a change of occupancy classification is made to 
a higher hazard category as shown in Table 3410.11.7, 
exterior walls shall have fire resistance and exterior 
opening protectives as required by this code for new 
construction. 


Exception: A 2-hour fire-resistance rating shall be 
allowed where the building does not exceed three 
stories in height and is classified as one of the fol- 
lowing groups: A-2 and A-3 with an occupant load 
of less than 300, B, F, M or S. 


3410.11.7.2 Exterior wall rating for change of occu- 
pancy classification to an equal or lesser-hazard cat- 
egory. Where a change of occupancy classification is 
made to an equal or lesser-hazard category as shown in 
Table 3410.11.7, existing exterior walls, including 
openings, shall be accepted. 


3410.11.7.3 Opening protectives. Openings іп exte- 
rior walls shall be protected as required by this code for 
new construction. Where openings in the exterior walls 
are required to be protected because of their distance 
from the /ot line, the sum of the area of such openings 
shall not exceed 50 percent of the total area of the wall 
in each story. 


Exceptions: 


1. Where the new construction provisions of this 
code permit openings in excess of 50 percent. 


2. Protected openings shall not be required in 
buildings of Group R occupancy that do not 
exceed three stories in height and that are 
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located not less than 3 feet (914 mm) from the 
lot line. 


3. Exterior opening protectives are not required 
where an automatic sprinkler system has been 
installed throughout. 


4. Exterior opening protectives are not required 
where the change of occupancy group is to an 
equal or lower hazard classification in accor- 
dance with Table 3410.11.7. 


3410.11.8 Enclosure of vertical shafts. Enclosure of ver- 
tical shafts shall be in accordance with Sections 
3410.11.8.1 through 3410.11.8.4. 


3410.11.8.1 Minimum requirements. Vertical shafts 
shall be designed to meet the new construction require- 
ments of this code for atriums or the requirements of 
this section. 


3410.11.8.2 Stairways. Where a change of occupancy 
classification is made to a higher-hazard category as 
shown in Table 3410.11.5, interior stairways shall be 
enclosed as required by this code for new construction. 


Exceptions: 


1. In other than Group I occupancies, an enclo- 
sure shall not be required for openings serving 
only one adjacent floor and that are not con- 
nected with corridors or stairways serving 
other floors. 


2. Unenclosed existing stairways need not be 
enclosed in a continuous vertical shaft if each 
story is separated from other stories by 1-ћошг 
fire-resistance-rated construction or approved 
wired glass set in steel frames and all exit cor- 
ridors are sprinklered. The openings between 
the corridor and the occupant space shall have 
not fewer than one sprinkler head above the 
openings on the tenant side. The sprinkler sys- 
tem shall be permitted to be supplied from the 
domestic water-supply systems, provided that 
the system is of adequate pressure, capacity 
and sizing for the combined domestic and 
sprinkler requirements. 


3. Existing penetrations of stairway enclosures 
shall be accepted if they are protected in 
accordance with the new construction provi- 
sions of this code. 


3410.11.8.3 Other vertical shafts. Interior vertical 
shafts other than stairways, including but not limited to 
elevator hoistways and service and utility shafts, shall 
be enclosed as required by this code for new construc- 
tion where there is a change of use to a higher-hazard 
category as specified in Table 3410.11.5. 


Exceptions: 


1. Existing 1-hour interior shaft enclosures shall 
be accepted where a higher rating is required. 


2. Vertical openings, other than stairways, in 
buildings of other than Group I occupancy and 
connecting less than six stories shall not be 
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required to be enclosed if the entire building is 
provided with an approved automatic sprin- 
kler system. 


3410.11.8.4 Openings. Openings into existing vertical 
shaft enclosures shall be protected by fire assemblies 
having a fire protection rating of not less than 1 hour 
and shall be maintained self-closing or shall be auto- 
matic-closing by actuation of a smoke detector. Other 
openings shall be fire protected in an approved manner. 
Existing fusible link-type automatic door-closing 
devices shall be permitted in all shafts except stairways 
if the fusible link rating does not exceed 135°F (57°С). 


SECTION 3411 
ADDITIONS 


3411.1 General. 


3411.1.1 Scope. An addition to a building or structure 
shall comply with the provisions of this code for new con- 
struction without requiring the existing building or struc- 
ture to comply with those requirements or these 
provisions, except as required by this section. Where an 
addition impacts the existing building or structure, that 
portion shall comply with this chapter. 


3411.1.2 Creation or extension of nonconformity. An 
addition shall not create or extend any nonconformity in 
the existing building to which the addition is being made 
with regard to accessibility, structural strength, fire safety, 
or means of egress. 


3411.1.3 Other work. Any alteration work within an 
existing building to which an addition is being made shall 
comply with the applicable requirements for the work as 
classified in Section 3406. 


3411.1.4 Enhanced classroom acoustics. In Group E 
occupancies, enhanced classroom acoustics shall be pro- 
vided in all classrooms in the addition with a volume of 
20,000 cubic feet (565 m?) or less. Enhanced classroom 
acoustics shall comply with the reverberation time in Sec- 
tion 808 of ICC A117.1. 


3411.2 Heights and areas. 


3411.2.1 Height limitations. An addition shall not 
increase the height of an existing building beyond that per- 
mitted under the applicable provisions of Chapter 5 for 
new buildings. 


3411.2.2 Area limitations. An addition shall not increase 
the area of an existing building beyond that permitted 
under the applicable provisions of Chapter 5 for new 
buildings unless fire separation as required by Chapter 5 is 
provided. 


Exception: In-filling of floor openings and nonoccupi- 
able appendages such as elevator and exit stairway 
shafts shall be permitted beyond that permitted by this 
code for new construction. 


3411.2.3 Fire protection systems. Existing fire areas 
increased by the addition shall comply with Chapter 9. 


3411.3 Structural. 
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3411.31 Additional gravity loads. Any existing gravity 
load-carrying structural element for which an addition and 
its related alterations cause an increase in design gravity 
load of more than 5 percent shall be replaced or altered as 
needed to carry the design gravity /oads required by this 
code for new structures. Any existing gravity load-carry- 
ing structural element whose gravity load-carrying capac- 
ity is decreased as part of the addition and its related 
alterations shall be considered to be an altered element 
subject to the requirements of Section 3408.5.2. Any exist- 
ing element that will form part of the lateral load path for 
any part of the addition shall be considered to be an exist- 
ing lateral load-carrying structural element subject to the 
requirements of Section 3411.3.2. 


3411.3.2 Lateral force-resisting system. Where the addi- 
tion is structurally independent of the existing structure, 
existing lateral load-carrying structural elements shall be 
permitted to remain unaltered. Where the addition is not 
structurally independent of the existing structure, the 
existing structure and its addition acting together as a sin- 
gle structure shall meet the requirements of Sections 1609 
and 1613 using full seismic forces. 


Exception: Any existing lateral load-carrying struc- 
tural element whose demand-capacity ratio with the 
addition considered is not more than 10 percent greater 
than its demand-capacity ratio with the addition 
ignored shall be permitted to remain unaltered. For pur- 
poses of calculating demand-capacity ratios, the 
demand shall consider applicable load combinations 
with design lateral loads or forces in accordance with 
Sections 1609 and 1613. 


3411.3.3 Flood hazard areas. Additions and foundations 
in flood hazard areas as established by the flood plain 
administrator shall comply with the following require- 
ments: 


1. For horizontal additions that are structurally inter- 
connected to the existing building: 


1.1. If the addition and all other proposed work, 
when combined, constitute substantial 
improvement, the existing building and the 
addition shall comply with Section 1612. 


1.2. If the addition constitutes substantial 
improvement, the existing building and the 
addition shall comply with Section 1612. 


2. For horizontal additions that are not structurally 
interconnected to the existing building: 


2.1. The addition shall comply with Section 
1612. 


2.2. If the addition and all other proposed work, 
when combined, constitute substantial 
improvement, the existing building and the 
addition shall comply with Section 1612. 


3. For vertical additions and all other proposed work 
that, when combined, constitute substantial 
improvement, the existing building shall comply 
with Section 1612. 
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4. For a raised or extended foundation, if the founda- 
tion work and all other proposed work, when com- 
bined, constitute substantial improvement, the 
existing building shall comply with Section 1612. 


5. For anew foundation or replacement foundation, the 
foundation shall comply with Section 1612. 


SECTION 3412 
HISTORIC BUILDINGS 


3412.1 General. 


3412.1.1 Scope. This section is intended to provide means 
for the preservation of historic buildings. Historic build- 
ings shall comply with the provisions of this section relat- 
ing to their repair, alteration and change of occupancy. 


3412.1.2 Preservation, restoration, rehabilitation or 
continued use. A/terations and additions necessary for the 
preservation, restoration, rehabilitation or continued use of 
a building or structure may be made without conformance 
to all the requirements of this code when authorized by the 
building official, provided that: 


1. The building or structure has been designated by 
official action of the legally constituted authority of 
the municipality as having special historical or 
architectural significance. 


2. Any unsafe conditions are corrected. 


3. The restored building or structure will be no more 
hazardous based on life safety, fire safety and sanita- 
tion than the existing building. 


4, The building official seeks the advice of the State of 
Oregon historic preservation officer. In case of 
appeals related to historic buildings, the local 
appeals board or the appropriate state appeals board 
shall seek the advice of the State of Oregon historic 
preservation officer. 


3412.1.3 Special occupancy exceptions. Where a build- 
ing in Group R-3 is used for Group A, B or M purposes 
including exhibits and other public assembly activities, or 
for museums less than 3,000 square feet (279 m?), the 
building official is authorized to determine that the occu- 
pancy is Group B. Adequate means of egress in such 
buildings, including, but not limited to, a means of main- 
taining doors in an open position to permit egress, a limit 
on building occupancy to an occupant load permitted by 
the means of egress capacity, a limit on occupancy of cer- 
tain areas or floors, or supervision by a person knowledge- 
able in the emergency exiting procedures, shall be 
provided. 


3412.1.4 Flood hazard areas. In flood hazard areas 
established by the /lood plain administrator, if all pro- 
posed work, including repairs, work required because of a 
change of occupancy, and alterations, constitutes substan- 
tial improvement, then the existing building shall comply 
with Section 1612. 


Exception: If a historic building will continue to be a 
historic building after the proposed work is completed, 
then the proposed work is not considered a substantial 
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improvement. For the purposes of this exception, a his- 
toric building is any of the following: 


1. Listed or preliminarily determined to be eligible 
for listing in the National Register of Historic 
Places. 


2. Determined by the Secretary of the US Depart- 
ment of the Interior to contribute to the historical 
significance of a registered historic district or a 
district preliminarily determined to qualify as a 
historic district. 

3. Designated as historic under a state or local his- 
toric preservation program that is approved by 
the Department of the Interior. 

4. Designated by official action of the legally con- 
stituted authority of the municipality as having 
special historical or architectural significance. 


3412.1.5 Reserved. 


3412.2 Repairs. 


3412.2.1 General. Repairs to any portion of a historic 
building or structure shall be permitted with original or 
like materials and original methods of construction, sub- 
ject to the provisions of this section. Where it becomes 
necessary to repair all or a portion of a legally existing his- 
toric building that has been damaged by a cause outside of 
the control of the building owner including but not limited 
to fire, wind, flood, earthquake and other similar damage 
where, prior to the damage, the legally existing building 
did not contain unsafe conditions, the building may be 
reconstructed exactly as it existed prior to the damage, 
where the requirements of this subsection are met. Haz- 
ardous materials, such as asbestos and lead-based paint, 
shall not be used where their use in buildings of similar 
occupancy, purpose and location would not be permitted 
in the new construction provisions of this code. 


3412.2.2 Replacement. Replacement of existing or miss- 
ing features using original materials shall be permitted. 
Partial replacement for repairs that match the original in 
configuration, height and size shall be permitted. 


Replacement glazing in hazardous locations shall com- 
ply with the safety glazing requirements of Chapter 24. 


Exception: Glass block walls, louvered windows and 
jalousies repaired with like materials. 


3412.2.3 Substantial structural damage. Repair of sub- 
stantial structural damage shall be in accordance with 
Section 3404.5.2.1. 


3412.3 Fire safety. 


3412.3.1 Scope. Historic buildings undergoing alterations 
or changes of occupancy shall comply with Section 
3412.3. 


3412.3.2 General. Every historic building that does not 
conform to the construction requirements specified in this 
chapter for the occupancy or use and that constitutes a dis- 
tinct fire hazard as defined herein shall be provided with 
an approved automatic fire-extinguishing system as deter- 
mined appropriate by the building official. However, an 
automatic fire-extinguishing system shall not be used to 
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substitute for, or act as an alternative to, the required num- 
ber of exits from any facility. 


3412.3.3 Means of egress. Existing door openings and 
corridor and stairway widths less than those specified else- 
where in this chapter may be approved, provided that, in 
the opinion of the building official, there is sufficient 
width and height for a person to pass through the opening 
or traverse the means of egress. Where approved, the front 
or main exit doors need not swing in the direction of the 
path of exit travel, provided that other approved means of 
egress having sufficient capacity to serve the total occu- 
pant load are provided. 


3412.3.4 Transoms. In buildings with automatic sprinkler 
systems of Group R-1, R-2 or R-3, existing transoms in 
corridors and other fire-resistance-rated walls may be 
maintained if fixed in the closed position. A sprinkler shall 
be installed on each side of the transom. 


3412.3.5 Interior finishes. The existing interior finishes 
shall be accepted where it is demonstrated that they are the 
historic finishes. 


3412.3.6 Stairway enclosure. In buildings of three stories 
or less, exit enclosure construction shall limit the spread of 
smoke by the use of tight-fitting doors and solid elements. 
Such elements are not required to have a fire-resistance 
rating. 


3412.3.7 One-hour fire-resistant assemblies. Where 1- 
hour fire-resistance-rated construction is required by these 
provisions, it need not be provided, regardless of construc- 
tion or occupancy, where the existing wall and ceiling fin- 
ish is wood or metal lath and plaster. 


3412.3.8 Glazing in fire-resistance-rated systems. His- 
toric glazing materials are permitted in interior walls 
required to have a 1-ћоџг fire-resistance rating where the 
opening is provided with approved smoke seals and the 
area affected is provided with an automatic sprinkler sys- 
tem. 


3412.3.9 Stairway railings. Grand stairways shall be 
accepted without complying with the handrail and guard 
requirements. Existing handrails and guards at all stair- 
ways shall be permitted to remain, provided they are not 
structurally dangerous. 


3412.3.10 Guards. Guards shall comply with Sections 
3412.3.10.1 and 3412.3.10.2. 


3412.3.10.1 Height. Existing guards shall comply with 
the requirements of Section 3404.4. 


3412.3.10.2 Guard openings. The spacing between 
existing intermediate railings or openings in existing 
ornamental patterns shall be accepted. Missing ele- 
ments or members of a guard may be replaced in a 
manner that will preserve the historic appearance of the 
building or structure. 


3412.3.11 Exit signs. Where exit sign or egress path 
marking location would damage the historic character of 
the building, alternative exit signs are permitted with 
approval of the building official. Alternative signs shall 
identify the exits and egress path. 
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3412.3.12 Automatic fire-extinguishing systems. Every 
historic building that cannot be made to conform to the 
new construction requirements of this code for the occu- 
pancy or use and that constitutes a distinct fire hazard shall 
be deemed to be in compliance if provided with an 
approved automatic fire-extinguishing system. 


Exception: Where the building official approves an 
alternative /ife safety system. 


3412.4 Change of occupancy. 


3412.4.1 General. Historic buildings undergoing a 
change of occupancy shall comply with the applicable pro- 
visions of Section 3410, except as specifically permitted in 
this section. Where Section 3410 requires compliance with 
specific requirements of Sections 3407, 3408, 3409 and 
where those requirements are subject to the exceptions in 
Section 3412.2, the same exceptions shall apply to this 
section. 


3412.4.2 Building area. The allowable floor area for his- 
toric buildings undergoing a change of occupancy shall be 
permitted to exceed by 20 percent the allowable areas 
specified in Chapter 5. 


3412.4.3 Location on property. Historic structures 
undergoing a change of use to a higher-hazard category in 
accordance with Section 3410.11.7 may use alternative 
methods to comply with the fire-resistance and exterior 
opening protective requirements. Such alternatives shall 
comply with Section 3412.1.2. 


3412.4.4 Occupancy separation. Required occupancy 
separations of 1 hour may be omitted where the building is 
provided with an approved automatic sprinkler system 
throughout. 


3412.4.5 Roof covering. Regardless of occupancy or use 
group, roof-covering materials not less than Class C, 
where tested in accordance with ASTM E108 or UL 790, 
shall be permitted where a fire-retardant roof covering is 
required, 


3412.4.6 Means of egress. Existing door openings and 
corridor and stairway widths less than those that would be 
acceptable for nonhistoric buildings under these provi- 
sions shall be approved, provided that, in the opinion of 
the building official, there is sufficient width and height 
for a person to pass through the opening or traverse the 
exit and that the capacity of the exit system is adequate for 
the occupant load, or where other operational controls to 
limit occupancy are approved. 


3412.4.7 Door swing. Where approved by the building 
official, existing front doors need not swing in the direc- 
tion of exit travel, provided that other approved exits һау- 
ing sufficient capacity to serve the total occupant load are 
provided. 


3412.4.8 Transoms. In corridor walls required by these 
provisions to be fire-resistance rated, existing transoms 
may be maintained if fixed in the closed position, and 
fixed wired glass set in a steel frame or other approved 
glazing shall be installed on one side of the transom. 


Exception: Transoms conforming to Section 3412.3.4 
shall be accepted. 
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3412.4.9 Interior finishes. Where interior finish materials 
are required to comply with the fire test requirements of 
Section 803.1, existing nonconforming materials shall be 
permitted to be surfaced with an approved fire-retardant 
coating to achieve the required classification. Compliance 
with this section shall be demonstrated by testing the fire- 
retardant coating on the same material and achieving the 
required fire classification. Where the same material is not 
available, it shall be permitted to test on a similar material. 


Exception: Existing nonconforming materials need not 
be surfaced with an approved fire-retardant coating 
where the building is equipped throughout with an 
automatic sprinkler system installed in accordance with 
Chapter 9 and the nonconforming materials can be sub- 
stantiated as being historic in character. 


3412.4.10 One-hour fire-resistant assemblies. Where 1- 
hour fire-resistance-rated construction is required by these 
provisions, it need not be provided, regardless of construc- 
tion or occupancy, where the existing wall and ceiling fin- 
ish is wood lath and plaster. 


3412.4.11 Stairways and guards. Existing stairways shall 
comply with the requirements of these provisions. The 
building official shall grant alternatives for stairways and 
guards if alternative stairways are found to be acceptable 
or are judged to meet the intent of these provisions. Exist- 
ing stairways shall comply with Section 3412.3. 


Exception: For buildings less than 3,000 square feet 
(279 m?), existing conditions are permitted to remain at 
all stairways and guards. 


3412.4.12 Exit signs. The building official may accept 
alternative exit sign locations where the location of such 
signs would damage the historic character of the building 
or structure. Such signs shall identify the exits and exit 
path. 


3412.4.13 Exit stair live load. Existing historic stairways 
in buildings changed to a Group К-1 or R-2 occupancy 
shall be accepted where it can be shown that the stairway 
can support a 75-pounds-per-square-foot (366 kg/m’) live 
load. 


3412.4.14 Natural light. Where it is determined by the 
building official that compliance with the natural light 
requirements of Section 3410.10.1 will lead to loss of his- 
toric character or historic materials in the building, the 
existing level of natural lighting shall be considered to be 
acceptable. 


3412.5 Structural. 


3412.5.1 General. Historic buildings shall comply with 
the applicable structural provisions for the work as classi- 
fied in Sections 3406. 


Exception: The building official shall be authorized to 
accept existing floors and existing /ive loads and to 
approve operational controls that limit the /ive load on any 
floor. 


3412.5.2 Substantial structural damage. Repair of sub- 
stantial structural damage is not required to comply with 
Sections 3404.5.2.3 and 3404.5.2.4. Substantial structural 
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damage shall be repaired in accordance with Section 
3404.5.2.1. 


3412.6 Relocated buildings. 


3412.6.1 Relocated buildings. Relocated historic build- 
ings shall comply with Section 3414. 


SECTION 3413 
PERFORMANCE COMPLIANCE METHODS 


3413.1 General. 


3413.1.1 Scope. The provisions of this section shall apply 
to the alteration, addition and change of occupancy of 
existing structures, including historic structures, as refer- 
enced in Section 3403.1.3.3. The provisions of this section 
are intended to maintain or increase the current degree of 
public safety, health and general welfare in existing build- 
ings while permitting alteration, addition and change of 
occupancy without requiring full compliance with Section 
3405 or Sections 3406 through 3412, except where com- 
pliance with other provisions of this chapter is specifically 
required by this section. The provisions of this section are 
not mandatory and are intended for optional use by a 
building owner for elected alterations, additions, and 
changes of occupancy. Where the provisions of this sec- 
tion are used, the entirety of this section shall apply. 


3413.1.1.1 Compliance with other methods. Alter- 
ations, additions and changes of occupancy to existing 
structures shall comply with the provisions of this sec- 
tion or with one of the methods provided in Section 
3403.1.3. 


3413.1.2 Applicability. Existing buildings in which there 
is work involving additions, alterations or changes of 
occupancy shall be made to conform to the requirements 
of this section or the provisions of Sections 3406 through 
3412. The provisions of Sections 3413.1.2.1 through 
3413.1.2.6 shall apply to existing occupancies that will 
continue to be, or are proposed to be, in Groups A, B, E, F, 
І-2, M, К and S. These provisions shall also apply to 
Group U occupancies where such occupancies are under- 
going a change of occupancy or a partial change in occu- 
pancy with separations in accordance with Section 
3413.1.2.2. These provisions shall not apply to buildings 
with occupancies in Group H, 1-1, 1-3 ог 1-4 or Group R-3 
occupancies constructed in accordance with the Residen- 
tial Code. 


3413.1.2.1 Change in occupancy. Where an existing 
building is changed to a new occupancy classification 
and this section is applicable, the provisions of this sec- 
tion for the new occupancy shall be used to determine 
compliance with this chapter. 


3413.1.2.2 Partial change in occupancy. Where a por- 
tion of the building is changed to a new occupancy 
classification and that portion is separated from the 
remainder of the building with fire barrier or horizontal 
assemblies having a fire-resistance rating as required 
by Table 508.4 for the separate occupancies, or with 
approved compliance alternatives, the portion changed 
shall be made to conform to the provisions of this sec- 
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tion. Only the portion separated shall be required to be 
evaluated for compliance. 


Where a portion of the building is changed to a new 
occupancy classification and that portion is not sepa- 
rated from the remainder of the building with fire barri- 
ers or horizontal assemblies having a fire-resistance 
rating as required by Table 508.4 for the separate occu- 
pancies, or with approved compliance alternatives, the 
provisions of this section that apply to each occupancy 
shall apply to the entire building. Where there are con- 
flicting provisions, those requirements that secure the 
greater public safety shall apply to the entire building 
or structure. 


3413.1.2.3 Additions. Additions to existing buildings 
shall comply with the requirements of this code for new 
construction. The combined height and area of the 
existing building and the new addition shall not exceed 
the height and area allowed by Chapter 5. Where a fire 
wall that complies with Section 706 is provided 
between the addition and the existing building, the 
addition shall be considered a separate building. 


3413.1.2.4 Alterations. An existing building or portion 
thereof shall not be altered in such a manner that results 
in the building being less compliant with the new con- 
struction provisions of this code than the existing build- 
ing was prior to the alteration. 


Exception: Where the current level of safety is pro- 
posed to be reduced, the portion altered shall con- 
form to the requirements of this code for new 
construction. 


3413.1.2.5 Escalators. Where escalators are provided 
in below-grade transportation stations, existing and 
new escalators shall be permitted to have a clear width 
of less than 32 inches (815 mm). 


3413.1.2.6 Plumbing fixtures. Plumbing fixtures for 
alterations, additions and changes of occupancy shall 
be in accordance with Chapter 29. 


3413.1.3 Acceptance. For repairs, alterations, additions 
and changes of occupancy to existing buildings that are 
evaluated in accordance with this section, compliance with 
this section shall be accepted by the building official. 


3413.1.3.1 Compliance with flood hazard provisions. 
In flood hazard areas established by the flood plain 
administrator, buildings that are evaluated in accor- 
dance with this section shall comply with Section 1612 
if the work covered by this section constitutes substan- 
tial improvement. 


3413.1.4 Investigation and evaluation. For proposed 
work covered by this section, the building owner shall 
cause the existing building to be investigated and evalu- 
ated in accordance with the provisions of Sections 
3413.1.4.1 through 3413.1.9. 


3413.1.4.1 Structural analysis. The owner shall have a 
structural analysis of the existing building made to 
determine the adequacy of structural systems for the 
proposed alteration, addition or change of occupancy. 
The analysis shall demonstrate that the building with 
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the work completed is capable of resisting the loads 
specified in Chapter 16. 


3413.1.4.2 Submittal. The results of the investigation 
and evaluation as required in Section 3413.1.4, along 
with proposed compliance alternatives, shall be submit- 
ted to the building official. 


3413.1.4.3 Determination of compliance. The build- 
ing official shall determine whether the existing build- 
ing, with the proposed addition, alteration or change of 
occupancy, complies with the provisions of this section 
in accordance with the evaluation process in Sections 
3413.1.5 through 3413.1.9. 


3413.1.5 Evaluation. The evaluation shall be composed 
of three categories: fire safety, means of egress and gen- 
eral safety, as defined in Sections 3413.1.5.1 through 
3413.1.5.3. 


3413.1.5.1 Fire safety. Included within the fire safety 
category are the structural fire resistance, automatic 
fire detection, fire alarm, automatic sprinkler system 
and fire suppression system features of the facility. 


3413.1.5.2 Means of egress. Included within the means 
of egress category are the configuration, characteristics 
and support features for means of egress in the facility. 


3413.1.5.3 General safety. Included within the general 
safety category are the fire safety parameters and the 
means of egress parameters. 


3413.1.6 Evaluation process. The evaluation process 
specified herein shall be followed in its entirety to evaluate 
existing buildings in Groups А, В, Е, Е, М, В, S and U. 
For existing buildings in Group 1-2, the evaluation process 
specified herein shall be followed and applied to each and 
every individual smoke compartment. Table 3413.1.7 shall 
be utilized for tabulating the results of the evaluation. Ref- 
erences to other sections of this code or other codes indi- 
cate that compliance with those sections is required in 
order to gain credit in the evaluation herein outlined. In 
applying this section to a building with mixed occupan- 
cies, where the separation between the mixed occupancies 
does not qualify for any category indicated in Section 
3413.1.6.16, the score for each occupancy shall be deter- 
mined, and the lower score determined for each section of 
the evaluation process shall apply to the entire building or 
to each smoke compartment for Group 1-2 occupancies. 


Where the separation between the mixed occupancies 
qualifies for any category indicated іп Section 
3413.1.6.16, the score for each occupancy shall apply to 
each portion or smoke compartment of the building based 
on the occupancy of the space. 


3413.1.6.1 Building height and number of stories. 
The value for building height and number of stories 
shall be the lesser value determined by the formula in 
Section 3413.1.6.1.1. Section 504 shall be used to 
determine the allowable height and number of stories 
of the building. Subtract the actual building height from 
the allowable height and divide by 12'/, feet (3810 
mm). Enter the height value and its sign (positive or 
negative) in Table 3413.1.7 under Safety Parameters 
3413.1.6.1, Building Height, for fire safety, means of 


egress and general safety. The maximum score for a 
building shall be 10. 


3413.1.6.1.1 Height formula. The following formu- 
las shall be used in computing the building height 


value. 
| (АН)-(ЕВН) ср 
Height value, feet = 12-5 
(Equation 34-1) 


Height value, stories = (45 — EBS) x СЕ 
(Equation 34-2) 


where: 


AH = Allowable height in feet (mm) from Section 
504. 


ЕВН = Existing building height in feet (mm). 


AS = Allowable height in stories from Section 
504. 


EBS = Existing building height in stories. 

CF =1 if (AH) - (ЕВН) is positive. 

CF =Construction-type factor shown in Table 
3413.1.6.6(2) if (АН) — (ЕВН) is negative. 

Note: Where mixed occupancies are separated and 

individually evaluated as indicated in Section 

3413.1.6, the values AH, AS, EBH and EBS shall be 


based on the height of the occupancy being evalu- 
ated. 


3413.1.6.2 Building area. The value for building area 
shall be determined by the formula in Section 
3413.1.6.2.2. Section 506 and the formula in Section 
3413.1.6.1 shall be used to determine the allowable 
area of the building. Enter the area value and its sign 
(positive or negative) in Table 3413.1.7 under Safety 
Parameters 3413.1.6.2, Building Area, for fire safety, 
means of egress and general safety. In determining the 
area value, the maximum permitted positive value for 
area is 50 percent of the fire safety score as listed in 
Table 3413.1.8, Mandatory Safety Scores. Group I-2 
occupancies shall be scored zero. 


3413.1.6.2.1 Allowable area formula. The follow- 
ing formula shall be used in computing allowable 
area: 


A, = А, + (NS x I) 


where: 


(Equation 34-3) 


A, = Allowable building area per story (square 
feet). 
A, = Tabular allowable area factor (NS, S1, 


S13R, or SM value, as applicable) in 
accordance with Table 506.2. 


NS = Tabular allowable area factor in accordance 
with Table 506.2 for а nonsprinklered 
building (regardless of whether the building 
is sprinklered). 

|, = Area factor increase due to frontage as 
calculated in accordance with Section 506.3. 

3413.1.6.2.2 Area formula. The following formulas 

shall be used in computing the area value. Equation 
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34-4 shall be used for a single occupancy buildings 
and Equation 34-5 shall be used for multiple occu- 
pancy buildings. Determine the area value for each 
occupancy floor area on a floor-by-floor basis. For 
multiple occupancy, buildings with the minimum 
area value of the set of values obtained for the par- 
ticular occupancy shall be used as the area value for 
that occupancy. 


For single occupancy buildings: 


Area value, = (Allowable area — Actual area)/1200 
square feet 


(Equation 34-4) 
For multiple occupancy buildings: 


Allowable Actual Actual | 
4 area; area; агеа 2 7% 

да ее ре 
шым. 1200square feet | Allowable * Allowable able | 


| area; агеа, | 


(Equation 34-5) 


where: 

i = Value for an individual separated occupancy 
on a floor. 

n = Number of separated occupancies on a floor. 


3413.1.6.3 Compartmentation. Evaluate the compart- 
ments created by fire barriers or horizontal assemblies 
which comply with Sections 3413.1.6.3.2 and 
3413.1.6.3.3 and which are exclusive of the wall ele- 
ments considered under Sections 3413.1.6.4 and 
3413.1.6.5. Conforming compartments shall be figured 
as the net area and do not include shafts, chases, stair- 
ways, walls or columns. Using Table 3413.1.6.3, deter- 
mine the appropriate compartmentation value (CV) and 
enter that value into Table 3413.1.7 under Safety 
Parameters 3413.1.6.3, Compartmentation, for fire 
safety, means of egress and general safety. 


TABLE 3413.1.6.3 
COMPARTMENTATION VALUES 


CATEGORIES? 


OCCUPANCY 


Аве [3-3 | 8 | 8 |-3 ] 
[CES юк арса од та" OD Se 22. 
Аа oll С с 


a. For compartment sizes between categories, the compartmentation value 
shall be obtained by linear interpolation. 


3413.1.6.3.1 Categories. The categories for com- 
partment separations are: 


1. Category a—Compartment size of 15,000 
square feet (1394 т?) or more. 


2. Category b—Maximum compartment size of 
10,000 square feet (929 m°). 


3. Category c—Maximum compartment size of 
7,500 square feet (697 m?). 
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4. Category d—Maximum compartment size of 
5,000 square feet (464 m?). 


5. Category e—Maximum compartment size of 
2,500 square feet (232 m°). 


3413.1.6.3.2 Wall construction. A wall used to cre- 
ate separate compartments shall be a fire barrier 
conforming to Section 707 with а fire-resistance 
rating of not less than 2 hours. Where the building is 
not divided into more than one compartment, the 
compartment size shall be taken as the total floor 
area on all floors. Where there is more than one 
compartment within a story, each compartmented 
area on such story shall be provided with a horizon- 
tal exit conforming to Section 1026. The fire door 
serving as the horizontal exit between compartments 
shall be so installed, fitted and gasketed that such 
fire door will provide a substantial barrier to the pas- 
sage of smoke. 


3413.1.6.3.3 Floor/ceiling construction. A floor/ 
ceiling assembly used to create compartments shall 
conform to Section 711 and shall have a fire-resis- 
tance rating of not less than 2 hours. 


3413.1.6.4 Tenant and dwelling unit separations. 
Evaluate the fire-resistance rating of floors and walls 
separating tenants, including dwelling units, and not 
evaluated under Sections 3413.1.6.3 and 3413.1.6.5. 
Group I-2 occupancies shall evaluate the rating of the 
separations between care recipient sleeping rooms. 


Under the categories and occupancies in Table 
3413.1.6.4, determine the appropriate value and enter 
that value in Table 3413.1.7 under Safety Parameters 
3413.1.6.4, Tenant and Dwelling Unit Separation, for 
fire safety, means of egress and general safety. The 
value shall be zero for single tenant buildings and 
buildings without dwelling units. 


TABLE 3413.1.6.4 
SEPARATION VALUES 


CATEGORIES 
OCCUPANCY 


E ome СА 

AXAXRERMSI 4 [з [о аа 
Ie om вето Са. 
pU pa ЕИН 


3413.1.6.4.1 Categories. The categories for tenant 
and dwelling unit separations are: 


1. Category a—No fire partitions; incomplete 
fire partitions; no doors; doors not self-closing 
or automatic-closing. 


2. Category b—Fire partitions or floor assem- 
blies with less than 1-hour fire-resistance rat- 
ings or not constructed in accordance with 
Section 708 or 711, respectively. 
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3. Category c—Fire partitions with 1-һошг or 
greater fire-resistance ratings constructed in 
accordance with Section 708 and floor assem- 
blies with 1-hour but less than 2-hour fire- 
resistance ratings constructed in accordance 
with Section 711 or with only one tenant 
within the floor area. 


4. Category d—Fire barriers with 1-hour but 
less than 2-hour fire-resistance ratings con- 
structed in accordance with Section 707 and 
floor assemblies with 2-hour or greater fire- 
resistance ratings constructed in accordance 
with Section 711. 


5. Category e—Fire barriers and floor assem- 
blies with 2-hour or greater fire-resistance rat- 
ings and constructed in accordance with 
Sections 707 and 711, respectively. 


3413.1.6.5 Corridor walls. Evaluate the fire-resistance 
rating and degree of completeness of walls which cre- 
ate corridors serving the floor and that are constructed 
in accordance with Section 1020. This evaluation shall 
not include the wall elements considered under Sec- 
tions 3413.1.6.3 and 3413.1.6.4. Under the categories 
and groups in Table 3413.1.6.5, determine the appro- 
priate value and enter that value into Table 3413.1.7 
under Safety Parameters 3413.1.6.5, Corridor Walls, 
for fire safety, means of egress and general safety. 


TABLE 3413.1.6.5 
CORRIDOR WALL VALUES 


CATEGORIES 
OCCUPANCY 
Ae 


Б. аар 
slew WS а |а [ EA 
замки [о 
Аве | 3 | 2| 9 [| 
EE ЖЕТЕКТЕР ШАБЫН 


а. Corridors not providing at least one-half the exit access travel distance for 
all occupants on a floor shall use Category b. 


3413.1.6.5.1 Categories. The categories for corridor 
walls are: 


1. Category a—No fire partitions; incomplete 
fire partitions; no doors; or doors not self- 
closing. 


2. Category b—Less than 1-hour fire-resistance 
rating or not constructed in accordance with 
Section 708.4. 


3. Category c—l-hour to less than 2-hour fire- 
resistance rating, with doors conforming to 
Section 716 or corridors as permitted by Sec- 
tion 1020 to be without a fire-resistance rat- 
ing. 

4. Category d—2-hour or greater fire-resistance 
rating, with doors conforming to Section 716. 


3413.1.6.6 Vertical openings. Evaluate the fire-resis- 
tance rating of interior exit stairways or ramps, hoist- 


ways, escalator openings and other shaft enclosures 
within the building, and openings between two or more 
floors. Table 3413.1.6.6(1) contains the appropriate 
protection values. Multiply that value by the construc- 
tion-type factor found in Table 3413.1.6.6(2). Enter the 
vertical opening value and its sign (positive or nega- 
tive) in Table 3413.1.7 under Safety Parameters 
3413.1.6.6, Vertical Openings, for fire safety, means of 
egress and general safety. If the structure is a one-story 
building or if all the unenclosed vertical openings 
within the building conform to the requirements of Sec- 
tion 712, enter a value of 2. The maximum positive 
value for this requirement (VO) shall be 2. 


TABLE 3413.1.6.6(1) 
VERTICAL OPENING PROTECTION VALUE 


None unprotected opening) | 2 times number of lors connected] 
[esum hour [Times number оошу connected] 
постати: fd 
йәй ОЕ ОИ 


TABLE 3413.1.6.6(2) 
CONSTRUCTION-TYPE FACTOR 


TYPE OF CONSTRUCTION 


жый ON авз ДАСКА 


par pis ar ss [s [35 [23] 83] 7 | 


3413.1.6.6.1 Vertical opening formula. The fol- 
lowing formula shall be used in computing vertical 
opening value. 


VO=PV x СЕ 


where: 


(Equation 34-6) 


VO = Vertical opening value. The calculated value 
shall not be greater than positive 2.0. 


PV = Protection value from Table 3413.1.6.6(1). 


CF = Construction-type Кот Table 
3413.1.6.6(2). 


3413.1.6.7 HVAC systems. Evaluate the ability of the 
HVAC system to resist the movement of smoke and 
fire beyond the point of origin. Under the categories in 
Section 3413.1.6.7.1, determine the appropriate value 
and enter that value into Table 3413.1.7 under Safety 
Parameters 3413.1.6.7, HVAC Systems, for fire safety, 
means of egress and general safety. Facilities in Group 
1-2 occupancies meeting Category a, b or с shall be 
considered to fail the evaluation. 


3413.1.6.7.1 Categories. The categories for HVAC 
systems are: 


factor 


1. Category a—Plenums not in accordance with 
Section 602 of the Mechanical Code. -10 
points. 


2. Category b—Air movement in egress ele- 
ments not in accordance with Section 1020.6. 
-5 points. 
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3. Category c—Both Categories a and b are 
applicable. -15 points. 


4. Category d—Compliance of the HVAC sys- 
tem with Section 1020.6 of this code and Sec- 
tion 602 of the Mechanical Code. 0 points. 


5. Category e—Systems serving one story; or a 
central boiler/chiller system without ductwork 
connecting two or more stories or where sys- 
tems have no ductwork. +5 points. 


3413.1.6.8 Automatic fire detection. Evaluate the 
smoke detection capability based on the location and 
operation of automatic fire detectors in accordance 
with the Mechanical Code and Section 907. Under the 
categories and occupancies in Table 3413.1.6.8, deter- 
mine the appropriate value and enter that value into 
Table 3413.1.7 under Safety Parameters 3413.1.6.8, 
Automatic Fire Detection, for fire safety, means of 
egress and general safety. Facilities in Group I-2 occu- 
pancies meeting Category a, b or c shall be considered 
to fail the evaluation. 


TABLE 3413.1.6.8 
AUTOMATIC FIRE DETECTION VALUES 


CATEGORIES 


санлы 
СИ ЕШ | 0 | [W 


OCCUPANCY 


ха _| | оз эмас 
ааа Е Е С арама 


МА = Мог Applicable. NP = Not Permitted. 


3413.1.6.8.1 Categories. The categories for auto- 
matic fire detection are: 


1. Category a—None. 


2. Category b—Existing smoke detectors in 
HVAC systems. 


3. Category c—Smoke detectors in HVAC sys- 
tems. The detectors are installed in accordance 
with the requirements for new buildings in the 
Mechanical Code. 


4. Category d—Smoke detectors throughout all 
floor areas other than individual s/eeping 
units, tenant spaces and dwelling units. 


5. Category e—Smoke detectors installed 


throughout the floor area. 
6. Category f—Smoke detectors in corridors only. 


3413.1.6.9 Fire alarm systems. Evaluate the capability 
of the fire alarm system in accordance with Section 
907. Under the categories and occupancies in Table 
3413.1.6.9, determine the appropriate value and enter 
that value into Table 3413.1.7 under Safety Parameters 
3413.1.6.9, Fire Alarm System, for fire safety, means of 
egress and general safety. 
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TABLE 3413.1.6.9 
FIRE ALARM SYSTEM VALUES 


VIUA DG deci ORAS 


үз MS. 


a. For buildings equipped throughout with an automatic sprinkler system, 
add 2 points for activation by a sprinkler water-flow device. 
3413.1.6.9.1 Categories. The categories for fire 
alarm systems are: 


1. Category a—None. 


2. Category b—Fire alarm system with manual 
fire alarm boxes in accordance with Section 
907.4 and alarm notification appliances in 
accordance with Section 907.5.2. 


3. Category c—Fire alarm system in accordance 
with Section 907. 


4, Category d—Category c plus a required emer- 
gency voice/alarm communications system and 
a fire command station that conforms to Section 
911 and contains the emergency voice/alarm 
communications system controls, fire depart- 
ment communication system controls, and any 
other controls specified in Section 911 where 
those systems are provided. 


3413.1.6.10 Smoke control. Evaluate the ability of a 
natural or mechanical venting, exhaust or pressuriza- 
tion system to control the movement of smoke from a 
fire. Under the categories and occupancies in Table 
3413.1.6.10, determine the appropriate value and enter 
that value into Table 3413.1.7 under Safety Parameters 
3413.1.6.10, Smoke Control, for means of egress and 
general safety. 


TABLE 3413.1.6.10 
SMOKE CONTROL VALUES 


CATEGORIES 


OCCUPANCY 


Bux ааа ааа 
ks — [9 [2 а | | и | за 
Ee ate EON UE И 


a. This value shall be 0 if compliance with Category d or e in Section 
3413.1.6.8.1 has not been obtained. 


3413.1.6.10.1 Categories. The categories for smoke 
control are: 

1. Category a—None. 

2. Category b—The building is equipped 
throughout with an automatic sprinkler sys- 
tem. Openings are provided in exterior walls 
at the rate of 20 square feet (1.86 m?) per 50 
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linear feet (15 240 mm) of exterior wall in 
each story and distributed around the build- 
ing perimeter at intervals not exceeding 50 
feet (15 240 mm). Such openings shall be 
readily openable from the inside without a 
key or separate tool and shall be provided 
with ready access thereto. In lieu of operable 
openings, clearly and permanently marked 
tempered glass panels shall be used. 


3. Category c—One enclosed exit stairway, with 
ready access thereto, from each occupied floor 
of the building. The stairway has operable 
exterior windows, and the building has open- 
ings in accordance with Category b. 


4, Category d—One smokeproof enclosure and 
the building has openings in accordance with 
Category b. 

5. Category e—The building is equipped 
throughout with an automatic sprinkler sys- 
tem. Each floor area is provided with a 
mechanical air handling system designed to 
accomplish smoke containment. Return and 
exhaust air shall be moved directly to the out- 
side without recirculation to other floor areas 
of the building under fire conditions. The sys- 
tem shall exhaust not less than six air changes 
per hour from the floor area. Supply air by 
mechanical means to the floor area is not 
required. Containment of smoke shall be con- 
sidered as confining smoke to the floor area 
involved without migration to other floor 
areas. Any other tested and approved design 
that will adequately accomplish smoke con- 
tainment is permitted. 


6. Category f—Each stairway shall be one of the 
following: a smokeproof enclosure in accor- 
dance with Section 1023.12, pressurized in 
accordance with Section 909.20.5 or shall 
have operable exterior windows. 


3413.1.6.11 Means of egress capacity and number. 
Evaluate the means of egress capacity and the number 
of exits available to the building occupants. In applying 
this section, the means of egress are required to con- 
form to the following: Sections 1003.7, 1004, 1005, 
1006, 1007, 1016.2, 1026.1, 1028.3, 1028.5, 1030.2, 
1030.3, 1030.4 and 1031. The number of exits credited 
is the number that is available to each occupant of the 
area being evaluated. Existing fire escapes shall be 
accepted as a component in the means of egress when 
conforming to Section 3405.4. 


Under the categories and occupancies in Table 
3413.1.6.11, determine the appropriate value and enter 


OCCUPANCY 


A-1, A-3, A-4, В, Е, М, В, $ 


TABLE 3413.1.6.11 
MEANS OF EGRESS VALUES 


ВОЗ Е И ЕКІН 


Банк е се ЕР) 


OCCUPANCY 


a. The values indicated are for buildings six stories or less in height. For 
buildings over six stories above grade plane, add an additional -10 points. 


3413.1.6.11.1 Categories. The categories for 
means-of-egress capacity and number of exits are: 


1. Category a—Compliance with the minimum 
required means-of-egress capacity or number of 
exits is achieved through the use of a fire escape 
in accordance with Section 3405.4. 


2. Category b—Capacity of the means of egress 
complies with Section 1005, and the number 
of exits complies with the minimum number 
required by Section 1006. 


3. Category c—Capacity of the means of egress 
is equal to or exceeds 125 percent of the 
required means-of-egress capacity, the means 
of egress complies with the minimum required 
width dimensions specified in Section 1005, 
and the number of exits complies with the 
minimum number required by Section 1006. 


4. Category d—The number of exits provided 
exceeds the number of exits required by Sec- 
tion 1006. Exits shall be located a distance 
apart from each other equal to not less than 
that specified in Section 1007. 


5. Category e—The area being evaluated meets 
both Categories c and d. 


3413.1.6.12 Dead ends. In spaces required to be served 
by more than one means of egress, evaluate the length 
of the exit access travel path in which the building 
occupants are confined to a single path of travel. Under 
the categories and occupancies in Table 3413.1.6.12, 
determine the appropriate value and enter that value 
into Table 3413.1.7 under Safety Parameters 
3413.1.6.12, Dead Ends, for means of egress and gen- 
eral safety. 


TABLE 3413.1.6.12 
DEAD-END VALUES 


CATEGORIES? 


that value into Table 3413.1.7 under Safety Parameters 
3413.1.6.11, Means of Egress, for means of egress and a. For dead-end distances between categories, the dead-end value shall be 
general safety. obtained by linear interpolation. 
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3413.1.6.12.1 Categories. The categories for dead 
ends are: 


1. Category a—Dead end of 35 feet (10 670 mm) 
in nonsprinklered buildings or 70 feet (21 340 
mm) in sprinklered buildings. 


2. Category b—Dead end of 20 feet (6096 mm) 
or 50 feet (15 240 mm) in Group B in accor- 
dance with Section 1020.5, Exception 2. 


3. Category c—No dead ends or ratio of length 
to width (У) is less than 2.5:1. 


4. Category d—Dead ends exceeding Category a. 


3413.1.6.13 Maximum exit access travel distance to 
an exit. Evaluate the length of exit access travel to an 
approved exit. Determine the appropriate points in 
accordance with Equation 34-7 and enter that value into 
Table 3413.1.7 under Safety Parameters 3413.1.6.13, 
Maximum Exit Access Travel Distance for means of 
egress and general safety. The maximum allowable exit 
access travel distance shall be determined in accor- 
dance with Section 1017.1. 


Maximum allowable _ Maximum actual 
travel distance travel distance 


Points = 20 x - - 
Maximum allowable travel distance 


(Equation 34-7) 
3413.1.6.14 Elevator control. Evaluate the passenger 
elevator equipment and controls that are available to 
the fire department to reach all occupied floors. Emer- 
gency recall and in-car operation of elevators shall be 
provided in accordance with the Elevator Code. Under 
the categories and occupancies in Table 3413.1.6.14, 
determine the appropriate value and enter that value 
into Table 3413.1.7 under Safety Parameters 
3413.1.6.14, Elevator Control, for fire safety, means of 
egress and general safety. The values shall be zero for a 
single-story building. 

TABLE 3413.1.6.14 
ELEVATOR CONTROL VALUES 
Less than 25 feet of travel above or below the 
primary level of elevator access for emergency 


firefighting or rescue personnel "E 


Travel of 25 feet or more above or below the 
primary level of elevator access for emergency | -4 
firefighting or rescue personnel 


For SI: 1 foot = 304.8 mm. NP = Not Permitted. 


3413.1.6.14.1 Categories. The categories for eleva- 
tor controls are: 
1. Category a—No elevator. 
2. Category b—Any elevator without Phase I 
emergency recall operation and Phase II emer- 
gency in-car operation. 


ELEVATOR TRAVEL 
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3. Category с--АП elevators with Phase I emer- 
gency recall operation and Phase II emergency 
in-car operation as required by the Elevator 
Code. 


4. Category d—All meet Category c or Category 
b where permitted to be without Phase I emer- 
gency recall operation and Phase П emergency 
in-car operation and at least one elevator that 
complies with new construction requirements 
serves all occupied floors. 


3413.1.6.15 Means of egress emergency lighting. 
Evaluate the presence of and reliability of means of 
egress emergency lighting. Under the categories and 
occupancies in Table 3413.1.6.15, determine the appro- 
priate value and enter that value into Table 3413.1.7 
under Safety Parameters 3413.1.6.15, Means of Egress 
Emergency Lighting, for means of egress and general 
safety. 


TABLE 3413.1.6.15 
MEANS OF EGRESS EMERGENCY LIGHTING VALUES 


NUMBER OF EXITS REQUIRED BY 
Se ЫГЫ ТАГЫ: s 
ПО И ЕСІН ЕСІН 
Ма ого БЕНЕН ЕКІН ОИ ЕЕЕ 


NP = Not Permitted. 


3413.1.6.15.1 Categories. The categories for means 
of egress emergency lighting are: 
1. Category a—Means of egress lighting and exit 
signs not provided with emergency power in 
accordance with Section 2702. 


2. Category b—Means of egress lighting and exit 
signs provided with emergency power in 
accordance with Section 2702. 


3. Category c—Emergency power provided to 
means of egress lighting and exit signs, which 
provides protection in the event of power fail- 
ure to the site or building. 


3413.1.6.16 Mixed occupancies. Where a building has 
two or more occupancies that are not in the same occu- 
pancy classification, the separation between the mixed 
occupancies shall be evaluated in accordance with this 
section. Where there is no separation between the mixed 
occupancies or the separation between mixed occupan- 
cies does not qualify for any of the categories indicated 
in Section 3413.1.6.16.1, the building shall be evaluated 
as indicated in Section 3413.1.6, and the value for mixed 
occupancies shall be zero. Under the categories and 
occupancies in Table 3413.1.6.16, determine the appro- 
priate value and enter that value into Table 3413.1.7 
under Safety Parameters 3413.1.6.16, Mixed Occupan- 
cies, for fire safety and general safety. For buildings 
without mixed occupancies, the value shall be zero. 
Facilities in Group 1-2 occupancies meeting Category a 
shall be considered to fail the evaluation. 
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TABLE 3413.1.6.16 
MIXED OCCUPANCY VALUES* 


CATEGORIES 
Le Ail ;* ou Гос 
А-1, А-2, К РРА Рта ОЕ 
АЗААВЕЕМЕ | 5 | 9 | 5 _ 
EO Errem 3s 3 
NP = Not Permitted. 
а. For fire-resistance ratings between categories, the value shall be obtained 
by linear interpolation. 
3413.1.6.16.1 Categories. The categories for mixed 
occupancies are: 


1. Category a—Occupancies separated by mini- 
mum 1-һош fire barriers or minimum 1-hour 
horizontal assemblies, or both. 


2. Category b—Separations between occupan- 
cies in accordance with Section 508.4. 


3. Category c—Separations between occupan- 
cies having a fire-resistance rating of not less 
than twice that required by Section 508.4. 


3413.1.6.17 Automatic sprinklers. Evaluate the abil- 
ity to suppress or control a fire based on the installation 
of an automatic sprinkler system in accordance with 
Section 903.3.1. *Required sprinklers" shall be based 
on the requirements of this code. Under the categories 
and occupancies in Table 3413.1.6.17, determine the 
appropriate value and enter that value into Table 
3413.1.7 under Safety Parameters 3413.1.6.17, Auto- 
matic Sprinklers, for fire safety, means of egress 
divided by 2, and general safety. High-rise buildings 
defined in Chapter 2 that undergo a change of occu- 
pancy to Group R shall be equipped throughout with an 
automatic sprinkler system in accordance with Section 
403 and Chapter 9. Facilities in Group 1-2 occupancies 
meeting Category a, b, c or f shall be considered to fail 
the evaluation. 


TABLE 3413.1.6.17 
SPRINKLER SYSTEM VALUES 


Ш ee 
ятаи Е Е С 6 
е асаа е ји | да јаљ] 4 | 
MARES2 — [3| [9 ||] 
ы а ае |8 |10 
NP = Not Permitted. 


a. These options cannot be taken if Category a in Section 3413.1.6.17.1 is 
used. 


OCCUPANCY 


3413.1.6.17.1 Categories. The categories for auto- 
matic sprinkler system protection are: 


1. Category a—An approved automatic sprin- 
kler system is required throughout; ап 
approved automatic sprinkler system is not 
provided. 


2. Category b—An approved automatic sprin- 
kler system is required in a portion of a build- 
ing; an approved automatic sprinkler system is 
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not provided; the sprinkler system design is 
not adequate for the hazard protected in accor- 
dance with Chapter 9. 


3. Category c—An approved automatic sprin- 
kler system is not required; none are provided. 


4. Category d—An approved automatic sprin- 
kler system is required in a portion of a build- 
ing; an approved automatic sprinkler system is 
provided in a portion of a building in accor- 
dance with Chapter 9. 


5. Category e—An approved automatic sprin- 
kler system is required throughout; an 
approved automatic sprinkler system is pro- 
vided throughout in accordance with Chapter 
9: 


6. Category f—An approved automatic sprinkler 
system is not required throughout; an 
approved automatic sprinkler system is pro- 
vided throughout in accordance with Chapter 
9. 


3413.1.6.18 Standpipes. Evaluate the ability to initiate 
attack on a fire by making a supply of water readily 
available through the installation of standpipes in 
accordance with Section 905. *Required Standpipes" 
shall be based on the requirements. Under the catego- 
ries and occupancies in Table 3413.1.6.18, determine 
the appropriate value and enter that value into Table 
3413.1.7 under Safety Parameters 3413.1.6.18, Stand- 
pipes, for fire safety, means of egress and general 
safety. 


TABLE 3413.1.6.18 
STANDPIPE SYSTEM VALUES 


ee jeu Nm 


БЕНЕН ЛЕН БЕЛЕ ЕКЕН БІН ЕКІН 


OCCUPANCY 


м Ст 7777 У = 
Er. dk И ERS BH 
a. This option cannot be taken if Category a or Category b in Section 
3413.1.6.18 is used. 
3413.1.6.18.1 Standpipe categories. The categories 
for standpipe systems are: 


1. Category a—Standpipes are required; stand- 
pipe is not provided or the standpipe system 
design is not in compliance with Section 
905.3. 


2. Category b—Standpipes are not required; 
none are provided. 


3. Category c—Standpipes are required; stand- 
pipes are provided in accordance with Section 
905. 


4. Category d—Standpipes are not required; 
standpipes are provided in accordance with 
Section 905. 


3413.1.6.19 Incidental uses. Evaluate the protection of 
incidental uses in accordance with Section 509.4.2. Do 
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not include those where this code requires automatic 
sprinkler systems throughout the building, including 
covered mall and open mall buildings, high-rise build- 
ings, public garages and unlimited area buildings. 
Assign the lowest score from Table 3413.1.6.19 for the 
building or floor area being evaluated and enter that 
value into Table 3413.1.7 under Safety Parameters 
3413.1.6.19, Incidental Use, for fire safety, means of 
egress and general safety. If there are no specific occu- 
pancy areas in the building or floor area being evalu- 
ated, the value shall be zero. 
TABLE 3413.1.6.19 
INCIDENTAL USE AREA VALUES 
PROTECTION PROVIDED 


PROTECTION 
REQUIRED BY 
TABLE 509.1 


mes Е Е Е Е ЕНЕСИ 


2 hours, ог 1 hour 
and AS 


Brus [rpspepepe 


DI ME 


еа. hour, or AS Bord 
CRS 


ЗИ || | 6] 
Bea ЕНЕЛ САНА НИ 


AS = Automatic Sprinkler System. 

CRS = Construction capable of resisting the passage of smoke (see Section 

3405.9.4.2). 
3413.1.6.20 Smoke compartmentation. Evaluate the 
smoke compartments for compliance with Section 
407.5. Under the categories and occupancies in Table 
3413.1.6.20, determine the appropriate smoke compart- 
mentation value (SCV) and enter that value into Table 
3413.1.7 under Safety Parameters 3413.1.6.20, Smoke 
Compartmentation, for fire safety, means of egress and 
general safety. Facilities in Group I-2 occupancies 
meeting Category b ог с shall be considered to fail the 
evaluation. 


TABLE 3413.1.6.20 
SMOKE COMPARTMENTATION VALUES 


So в 2с. 


ee в 
к” БЕ КОТЛА NES а 


NP = Not Permitted. 
a. For areas between categories, the smoke compartmentation value shall be 
obtained by linear interpolation. 
3413.1.6.20.1 Categories. Categories for smoke 
compartment size are: 


1. Category a—Smoke compartment complies 
with Section 407.5. 

2. Category b—Smoke compartment are pro- 
vided but do not comply with Section 407.5. 


3. Category c—Smoke compartments are not 
provided. 


OCCUPANCY 
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3413.1.6.21 Care recipient ability, concentration, 
smoke compartment location and ratio to attendant. 
In I-2 occupancies, the ability of care recipients, their 
concentration and ratio to attendants shall be evaluated 
and applied in accordance with this section. Evaluate 
each smoke compartment using the categories in Sec- 
tions 3413.1.6.21.1, 3413.1.6.21.2 and 3413.1.6.21.3 
and enter the value in Table 3413.1.7. To determine the 
safety factor, multiply the three values together; if the 
product is less than 6, compliance has failed. 


3413.1.6.21.1 Care recipient ability for self-pres- 
ervation. Evaluate the ability of the care recipients 
for self-preservation in each smoke compartment in 
an emergency. Under the categories and occupan- 
cies in Table 3413.1.6.21.1, determine the appropri- 
ate value and enter that value in Table 3413.1.7 
under Safety Parameters 3413.1.6.21.1, Care Recipi- 
ents' Ability for Self-preservation, for means of 
egress and general safety. 


TABLE 3413.1.6.21.1 
CARE RECIPIENT ABILITY VALUES 


CATEGORIES 


OCCUPANCY 


3413.1.6.21.1.1 Categories. The categories for 
care recipient ability for self-preservation are: 


1. Category a—(mobile) Care recipients are 
capable of self-preservation without assis- 
tance. 


2. Category b—(not mobile) Care recipients 
rely on assistance for evacuation or reloca- 
tion. 


3. Category c—(not movable) Care recipients 
cannot be evacuated or relocated. 


3413.1.6.21.2 Care recipient concentration. Eval- 
uate the concentration of care recipients in each 
smoke compartment under Section 3413.1.6.21.2. 
Under the categories and occupancies in Table 
3413.1.6.21.2 determine the appropriate value and 
enter that value in Table 3413.1.7 under Safety 
Parameters 3413.1.6.21.2, Care Recipients Concen- 
tration, for means of egress and general safety. 


TABLE 3413.1.6.21.2 
CARE RECIPIENT CONCENTRATION VALUES 


CATEGORIES 


OCCUPANCY 


3413.1.6.21.2.1 Categories. The categories for 
care recipient concentration are: 


1. Category a—smoke compartment has 1 to 
10 care recipients. 


2. Category b—smoke compartment has more 
than 10 to 40 care recipients. 


3. Category c—smoke compartment has more 
than 40 care recipients. 
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3413.1.6.21.3 — Attendant-to-care recipients’ 3413.1.9. Where the final score for any category equals O 
ratio. Evaluate the attendant-to-care recipients’ zero or more, the building is in compliance with the | 
ratio for each compartment under Section requirements of this section for that category. Where the 
3413.1.6.21.3. Under the categories and occupan- final score for any category is less than zero, the building 

cies in Table 3413.1.6.21.3, determine the appro- is not in compliance with the requirements of this sec- 

priate value and enter that value in Table 3413.1.7 tion. 


under Safety Parameters 3413.1.6.21.3, Attendant- 
to-Care Recipients Ratio, for means of egress and 
general safety. ee an tee ғ 

TABLE 3413.1.6.21.3 . Where the separation between mixed occupan- 


ATTENDANT-TO-CARE RECIPIENTS RATIO VALUES cies does not qualify for any category indicated in 
Section 3413.1.6.16, the mandatory safety scores 


OCCUPANCY for the occupancy with the lowest general safety 


score in Table 3413.1.8 shall be utilized (see Sec- 
tion 3413.1.6). 


2. Where the separation between mixed occupan- 


3413.1.9.1 Mixed occupancies. For mixed occupan- 
cies, the following provisions shall apply: 


3413.1.6.21.3.1 Categories. The categories for cies qualifies for any category indicated in Sec- 
attendant-to-care recipient concentrations are: tion 3413.1.6.16, the mandatory safety scores for 
1. Category a—attendant-to-care recipients’ each occupancy shall be placed against the evalu- 
concentration is 1:5 or no care recipients. ation scores for the appropriate occupancy. An 


evaluation is not required for areas of the build- 
ing with separated occupancies in accordance 
with Table 508.4 in which there are no alter- 
3. Category c—attendant-to-care recipients’ ations or change of occupancy. 

concentration is greater than 1:10. 


2. Category b—attendant-to-care recipients’ 
concentration is 1:6 to 1:10. 


3413.1.7 Building score. After determining the appropri- SECTION 3414 


ate data from Section 3413.1.6, enter those data in Table RELOCATED OR MOVED BUILDINGS 


3413.1.7 and total the building score. 34141 С | Rel 4 d buildi hall | 
. . t ( y 
3413.1.8 Safety scores. The values in Table 3413.1.8 are with mcn pede М” кілі ың ыы 4 


the required mandatory safety scores for the evaluation 
process listed in Section 3413.1.6. 


TABLE 3413.1.8 SECTION 3415 
MANDATORY SAFETY SCORES* CONSTRUCTION SAFEGUARDS 


FIRE SAFETY MEANS OF GENERAL 3415.1 General. Constructi feguards shall be in - 
EE nU 


a. MFS = Mandatory Fire Safety. 
MME - Mandatory Means of Egress. 
MGS = Mandatory General Safety. 


3413.1.9 Evaluation of building safety. The mandatory 
safety score in Table 3413.1.8 shall be subtracted from A 
the building score in Table 3413.1.7 for each category in 
accordance with the evaluation formulas in Table 
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TABLE 3413.1.7 
SUMMARY SHEET—BUILDING CODE 


Year building was constructed: 
Percentage of open perimeter increase:% "uUo Е ЕГЕС? 


Fire-resistance rating of vertical opening enclosures: 


Existing occupancy: 


Type of HVAC system: Serving number of floors: 


Automatic fire detection: Type and location: 
ae ee ee QUT NAE ee 
тысты ыы QU AS IE ЕЛИ ES 
ИЕ Г 55 ЗАВИСЕ d TCI ИАЕА ee Ч 
аин ү | ОНИ 
Mae gl КАСТ аве el ke ЕЕ ТІГІ 
мын Ке la ra tk LE ee a 
тоте Ты е Ge ВЕЗЕ 
MM СТИВЕН ЕВЕ наде TE ИРЕНА e LA 
eee). ek ee ee T AU Ve eru o 
MUNDI е ee mI rua a pe id 
Ip Md. up LTD RET ON TU en LT UM 
LOL! | Ia алыр co CS aa We TS CROCO ERE" 
амен ООО ООО ОИ 
И р yar с 
5413.16.15 Means Е ОО ООС ООО ОНИ 
окна, ЕРЕ ЛЛУ ok T 
қатына ЗО. ee СТ E a 
een м: Sl ee a з ee eg 
eee) a Ne ару! анар ера: мар асын 
ЧИ паана РЕ L a 
епа онан | "б: | 
аена ОСИ ПОНИ ПО 
АС ЗОО | — dd 
мне, 22-270 ee oh ааа Дақ 


* * + *No applicable value to be inserted. 
a. Only applicable to Group 1-2 occupancies. 
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TABLE 3413.1.9 
EVALUATION FORMULAS* 


жания | авы __|__тавшезиваа | | ҥш | юз [ м | 
КОК Жу Г наш] 
КОЕ [о о м Ты 
pss d. 7:57 ря 


a. FS = Fire Safety. 
GS - General Safety. 
ME = Means of Egress. 
MFS = Mandatory Fire Safety. 
MGS = Mandatory General Safety. 
MME = Mandatory Means of Egress. 
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CHAPTER 35 
REFERENCED STANDARDS 


AA Aluminum Association 
1400 Crystal Drive, Suite 430 
Arlington, VA 22202 
ADM—2020: Aluminum Design Manual 
1604.3.5, 2002.1 


ASM 35—00: Aluminum Sheet Metal Work in Building Construction (Fourth Edition) 
2002.1 


AAMA American Architectural Manufacturers Association 
1900 E Golf Road, Suite 1250 
Schaumburg, IL 60173 
711—20: Specification for Self-Adhering Flashing Used for Installation of Exterior Wall Fenestration Products 
1404.4 


714--19: Voluntary Specification for Liquid-Applied Flashing Used to Create a Water-Resistive Seal around Exterior Wall Openings 
in Buildings 
1404.4 
1402—09: Standard Specifications for Aluminum Siding, Soffit and Fascia 
1403.5.1 


2502—19: Comparative Analysis Procedure for Window and Door Products 
1709.5 


AAMA/WDMA/CSA 101/LS.2/A440—17: North American Fenestration Standard/Specification for Windows, Doors, and Skylights 
1709.5.1, 2405.5 


ACI American Concrete Institute 
38800 Country Club Drive 
Farmington Hills, MI 48331-3439 
117--10: Specification for Tolerances for Concrete Construction and Materials 
1901.7.1 


216.1—14: Code Requirements for Determining Fire Resistance of Concrete and Masonry Construction Assemblies 
Table 721.1(2), 722.1 


318—19: Building Code Requirements for Structural Concrete 
722.2.4.3, 1604.3.2, 1616.2.1, 1616.3.1, 1704.5, Table 1705.3, 1705.3.2, 1808.8.2, Table 1808.8.2, 
1808.8.5, 1808.8.6, 1810.1.3, 1810.2.4.1, 1810.3.2.1.1, 1810.3.2.1.2, 1810.3.8, 1810.3.9.4.2.1, 
1810.3.9.4.2.2, 1810.3.10.1, 1810.3.11, 1810.3.11.1, 1810.3.12, 1810.3.13, 1901.2, 1901.3, 1902.1, 
1903.1, 1904.1, 1904.2, 1905.1, 1905.1.1, 1905.1.2, 1905.1.3, 1905.1.4, 1905.1.5, 1905.1.6, 1905.1.7. 
1905.1.8, 1908.1, 2108.3, 2206.1 


550.5—18: Code Requirements for the Design of Precast Concrete Diaphragms for Earthquake Motions 
Table 1705.3 

ITG—7-09: Specification for Tolerances for Precast Concrete 
1901.7.2 


Al SC American Institute of Steel 


130 East Randolph Street, Suite 2000 
Chicago, IL 60601-6219 


ANSI/AISC 341—16: Seismic Provisions for Structural Steel Buildings 
1705.2.1.1, 1705.2.1.2, Table 1705.2, 1705.13.1.1, 1705.13.1.2, 1705.14.1.1, 1705.14.1.2, || 
1810.3.5.3.1, 2205.2.1.1, 2205.2.1.2, 2205.2.2, 2206.2.1 
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AlSC—continued ^ 
ANSI/AISC 358—16/s1—18: Prequalified Connections for Special and Intermediate Steel Moment Frames for Seismic Applications, 
Including Supplement No. 1 
2205.2.1.1, 2205.2.1.2 


ANSI/AISC 360—16: Specification for Structural Steel Buildings 
722.5.2.2.1, 1604.3.3, 1705.2.1, 2202.1, 2203.1, 2205.1, 2205.2.1.1, 2206.1 


AISI American Iron and Steel Institute 
25 Massachusetts Avenue, NW Suite 800 
Washington, DC 20001 
AISI 5100—16(2020) w/S2—20: North American Specification for the Design of Cold-Formed Steel Structural Members, 2016 
Edition (Reaffirmed 2020), with Supplement 2, 2020 Edition 
1604.3.3, 1905.1.8, 2202.1, 2203.1, 2210.1, 2210.2 


AISI S202—20: Code of Standard Practice for Cold-formed Steel Framing, 2020 
2211.1.3.1 
AISI S220—20: North American Standard for Cold-Formed Steel Nonstructural Framing 
2202.1, 2203.1, 2211.2, Table 2506.2, Table 2507.2 
AISI $230—2019: Standard for Cold-formed Steel Framing—Prescriptive Method for One- and Two-family Dwellings, 2019 
1609.1.1, 1609.1.1.1, 2211.1.2 
AISI $240—20: North American Standard for Cold-Formed Steel Structural Framing, 2020 
2202.1, 2203.1, 2211.1, 2211.1.1.1, 2211.1.3.3, Table 2506.2, Table 2507.2, Table 2603.12.1, Table 
2603.12.2 


AISI 5400—20: North American Standard for Seismic Design of Cold-formed Steel Structural Systems, 2020 
2210.2, 2211.1.1.1, 2211.1.1.2 


ANSI American National Standards Institute ~ 
25 West 43rd Street, Fourth Floor | 
New York, NY 10036 
A108.1A—17: Installation of Ceramic Tile in the Wet-set Method, with Portland Cement Mortar 
2103.2.3 


A108.1B—17: Installation of Ceramic Tile on a Cured Portland Cement Mortar Setting Bed with Dry-set or Latex-Portland Cement 
Mortar 
2103.2.3 
А108.4—09: Installation of Ceramic Tile with Organic Adhesives or Water-cleanable Tile-setting Epoxy Adhesive 
2103.2.3.6 
A108.5—20: Installation of Ceramic Tile with Dry-set Portland Cement Mortar or Latex-Portland Cement Mortar 
2103.2.3.1, 2103.2.3.2 


A108.6—19 (Reaffirmed 2019): Installation of Ceramic Tile with Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy 
2103.2.3.3 


А108.8—19 (Reaffirmed 2019): Installation of Ceramic Tile with Chemical-Resistant Furan Resin Mortar and Grout 
2103.2.3.4 


А108.9—19: Installation of Ceramic Tile with Modified Epoxy Emulsion Mortar/Grout 
2103.2.3.5 

А108.10—17: Installation of Grout in Tilework 
2103.2.3.7 


A118.1—18: American National Standard Specifications for Dry-Set Cement Mortar 
2103.2.3.1 


A118.3—13: American National Standard Specifications for Chemical-resistant, Water-cleanable Tile-setting and -grouting Epoxy 
and Water Cleanable Tile-setting Epoxy 
2103.2.3.3 


А118.4—18: American National Standard Specifications for Modified Dry-set Cement Mortar ( \ 
2103.2.3.2, 2103.2.4 


А118.5--99: American National Standard Specifications for Chemical Resistant Furan Mortars and Grouts for Tile Installation 
2103.2.3.4 
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A118.15—19: American National Standard Specifications for Improved Modified Dry-Set Cement Mortar 
2103.2.4 

А118.6—19: American National Standard Specifications for Standard Cement Grouts for Tile Installation 
2103.2.3.7 

А118.8—99: American National Standard Specifications for Modified Epoxy Emulsion Mortar/Grout 
2103.2.3.5 

A136.1—20: American National Standard Specifications for Organic Adhesives for Installation of Ceramic Tile 
2103.2.3.6 

А137.1—19: American National Standard Specifications for Ceramic Tile 
202 

А137.3--17: American National Standard Specification for Gauged Porcelain Tile and Gauged Porcelain Tile Panels/Slabs 
202 

E1.21—20: Entertainment Technology 
3113.1; 31133 


Z 97.1—14: Safety Glazing Materials Used in Buildings—Safety Performance Specifications and Methods of Test 
2406.1.2, 2406.2, Table 2406.2(2). 2406.3.1, 2407.1, 2408.2.1, 2408.3, 2409.2, 2409.3, 2409.4.1 = 


АРА APA - Engineered Wood Association 
7011 South 19th Street 
Tacoma, WA 98466-7400 
ANSI 117—2020: Standard Specification for Structural Glued Laminated Timber of Softwood Species 
2306.1 


ANSI/APA А190.1—2017: Structural Glued Laminated Timber 
2303.1.3, 2306.1 

ANSI/APA PRG 320—2019: Standard for Performance-rated Cross-laminated Timber 
602.4, 2303.1.4 

ANSI/APA PRP 210—2019: Standard for Performance-Rated Engineered Wood Siding 
2303.1.5, 2304.7, 2306.3, Table 2306.3(1) 

ANSI/APA PRR 410—16: Standard for Performance-Rated Engineered Wood Rim Boards 
2303.1.13 

APA PDS Supplement 1—12: Design and Fabrication of Plywood Curved Panels (revised 2013) 
2306.1 

APA PDS Supplement 2—12: Design and Fabrication of Plywood-lumber Beams (revised 2013) 
2306.1 

APA PDS Supplement 3—12: Design and Fabrication of Plywood Stressed-skin Panels (revised 2013) 
2306.1 

APA PDS Supplement 4—12: Design and Fabrication of Plywood Sandwich Panels (revised 2013) 
2306.1 

APA PDS Supplement 5—16: Design and Fabrication of All-plywood Beams (revised 2013) 
2306.1 

APA PDS—20: Panel Design Specification 
2306.1 

APA R540—19: Builder Tips: Proper Storage and Handling of Glulam Beams 
2306.1 

АРА 8475—20: Glued Laminated Beam Design Tables 
2306. 1 

APA $560—20: Field Notching and Drilling of Glued Laminated Timber Beams 
2306.1 


APA T300—16: Glulam Connection Details 
2306.1 
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APA—continued 
АРА Х440—17: Product Guide: Glulam 
2306.1 
APA X450—18: Glulam in Residential Construction—Building—Construction Guide 
2306.1 
ASABE American Society of Agricultural and Biological Engineers 


2950 Niles Road 
St. Joseph, MI 49085 
EP 484.3 DEC2017: Diaphragm Design of Metal-clad, Wood-frame Rectangular Buildings 
2306.1 


EP 486.3 SEP2017: Shallow-post and Pier Foundation Design 
2306.1 


ЕР 559.1 W/Corr. AUG2010(R2014): Design Requirements and Bending Properties for Mechanically Laminated Wood Assemblies 
2306.1 


ASCE/SEI American Society of Civil Engineers 


Structural Engineering Institute 
1801 Alexander Bell Drive 
Reston, VA 20191 


7—16 with Supplements 1, 2 and 3: Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
202, 1602.1, Table 1604.3, 1604.4, 1604.5, Table 1604.5, 1604.8.2, 1604.9, 1605.1, 1605.1.1, 1605.2, 
1606.3, 1607.9.1, 1607.9.1.1, 1607.9.1.2, 1607.10, 1607.14.1, 1607.17, 1608.1, 1608.2, 1608.2.1, 
1608.2.2, 1608.2.3, 1608.2.4, 1608.2.5, Figure 1608.2(1), 1608.4, 1609.1.1, 1609.2, 1609.4.2, 
1609.4.3, 1609.5.1, 1609.5.3, 1611.1, 1611.2, 1612.2, 1613.1, 1613.1.1, 1613.2.1, 1613.2.2, 1613.2.3, 
Table 1613.2.3(1), Table 1613.2.3(2), 1613.2.5, 1613.2.5.1, 1613.2.5.2, 1613.3, 1613.4, 1613.4.1, 
1613.4.2, 1613.4.3, 1613.4.4, 1613.4.5, 1613.4.6, 1613.4.6.1, 1613.4.6.2, 1613.4.7, 1613.4.7.1, 
1613.4.7.2, 1613.4.7.3, 1613,4,8, 1613.4.9, 1613.4.10, 1613.4.11, 1613.4.12, 1613.4.13, 1613.4.14, 
1613.4.15, 1614.1, 1615.1, 1615.2, 1615.2.1, 1615.2.2, 1615.2.2.1, 1615.2.2.2, 1615.2.3, 1615.2.4, 
1615.2.5, 1615.2.6, 1615.2.7, 1615.2.8, 1615.2.9, 1615.2.10, 1615.2.11, 1705.13, 1705.13.1.1, 
1705.13.1.2, 1705.13.4, 1705.14.1.1, 1705.14.1.2, 1705.14.2, 1705.14.3, 1705.14.4, 1709.5, 1802.1, 
1803.5.12, 1806.1, 1808.3, 1808.3.1, 1809.13, 1810.3.1.1, 1810.3.6.1, 1810.3.8, 1810.3.9.2, 
1810.3.9.4, 1810.3.9.4.1, 1810.3.9.4.2, 1810.3.11.2, 1810.3.12, 1902.1, 1905.1.2, 1905.1.7, 1905.1.8, 
2205.2.1.1, 2205.2.1.2, 2205.2.2, 2206.2.1, 2209.1, 2209.2, 2210.2, 2211.1.1.1, Table 2304.6.1, Table 
2306.3(3), Table 2308.7.5, 2404.1, 2505.1, 2505.2, 2506.2.1, 3111.1.1, 3114.8.4.2, 3403.4.3.1, 
3405.3.4, 3405.3.13, 3408.5.3, 3408.5.4 


8—20: Standard Specification for the Design of Cold-formed Stainless Steel Structural Members 
1604.3.3, 2210.1, 2210.2 

19—16: Structural Applications of Steel Cables for Buildings 
2208.1 

24—14: Flood Resistant Design and Construction 
102.4.3, 1202.4.2, 1202.4.4, 1612.2, 1612.4, 2702.1.8 


29—05: Standard Calculation Methods for Structural Fire Protection 
722.1 


32—01: Design and Construction of Frost Protected Shallow Foundations 
1809.5 

41—2017: Seismic Evaluation and Retrofit of Existing Buildings 
3403.4.3.1, Table 3403.4.3.1, 3403.4.3.2, Table 3403.4.3.2 

49—12: Wind Tunnel Testing for Buildings and Other Structures 
1609.1.1 


55—16: Tensile Membrane Structures 
3102.2 
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ASHRAE ASHRAE 


1791 Tullie Circle NE 


Atlanta, GA 30329USA 
15—2019: Safety Standard for Refrigeration Systems 
2802.8.2 
170—2017: Ventilation of Health Care Facilities 
1020.6 
ASME American Society of Mechanical Engineers 


Two Park Avenue 
New York, NY 10016 
А17.1—2019: Safety Code for Elevators and Escalators 
911.1.6, 1009.4.1, 1607.11.1, 3001.2, 3001.3, 3001.4, 3002.5, 3003.2, 3005.1, 3007.1, 3008.1.3, 3008.7.1 | 
A17.7—2007 (R2019): Performance-based Safety Code for Elevators and Escalators 
3001.4, 3002.5 | 
A18.1—2020: Safety Standard for Platform Lifts and Stairway Chairlifts 
1110.9 
B16.18—2018: Cast Copper Alloy Solder Joint Pressure Fittings 
909.13.1 
B16.22—2018: Wrought Copper and Copper Alloy Solder Joint Pressure Fittings 
909.13.1 
B20.1—2021: Safety Standard for Conveyors and Related Equipment 
3004.3 5 


м KAKA 


ASSP American Society of Safety Professionals 
520 N. Northwest Highway 
Park Ridge, IL 60068 
ANSI/ASSE Z359.1—2019: The Fall Protection Code 
1015.6, 1015.7 


ASTM ASTM International 


100 Barr Harbor Drive, P.O. Box C700 
West Conshohocken, PA 19428 


A6/A6M—2017A: Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates, Shapes and Sheet Piling 
1810.3.2.3, 1810.3.5.3.1, 1810.3.5.3.3 

A36/A36M —14: Specification for Carbon Structural Steel 
1810.3.2.3 

A153/A153M—2016A: Specification for Zinc Coating (Hot-dip) on Iron and Steel Hardware 
2304.10.6 


A240/A240M —17: Standard Specification for Chromium and Chromium-nickel Stainless Steel Plate, Sheet and Strip for Pressure 
Vessels and for General Applications 
Table 1507.4.3(1) 


A252—2010(2018): Specification for Welded and Seamless Steel Pipe Piles 
1810.3.2.3 


A283/A283M —2018: Specification for Low and Intermediate Tensile Strength Carbon Steel Plates 
1810.3.2.3 


A416/A416M—2017A: Specification for Steel Strand, Uncoated Seven-wire for Prestressed Concrete 
1810.3.2.2 


A463/A463M—15: Standard Specification for Steel Sheet, Aluminum-coated, by the Hot-dip Process 
Table 1507.4.3(2) 


A572/A572M —2018: Specification for High-strength Low-alloy Columbium-Vanadium Structural Steel 
1810.3.2.3 
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А588/А588М--15: Specification for High-strength Low-alloy Structural Steel with 50 ksi (345 MPa) Minimum Yield Point with 
Atmospheric Corrosion Resistance 
1810.3.2.3 
A615/A615M—15ael: Specification for Deformed and Plain Carbon-steel Bars for Concrete Reinforcement 
1704.5, 1810.3.10.2 
А653/А653М--2017: Specification for Steel Sheet, Zinc-coated Galvanized or Zinc-iron Alloy-coated Galvannealed by the Hot-dip Process 
Table 1507.4.3(1), Table 1507.4.3(2), 2304.10.6.1 


A690/A690M—13a(2018): Standard Specification for High-strength Low-alloy Nickel, Copper, Phosphorus Steel H-piles and Sheet 
Piling with Atmospheric Corrosion Resistance for Use in Marine Environments 
1810.3.2.3 


A706/A706M—2016: Specification for Low-alloy Steel Deformed and Plain Bars for Concrete Reinforcement 
1704.5, Table 1705.2, Table 1705.3, 2107.3, 2108.3 

A722/A722M—2018: Specification for High-strength Steel Bars for Prestressed Concrete 
1810.3.10.2 


A755/A755M—2016E1: Specification for Steel Sheet, Metallic-coated by the Hot-dip Process and Prepainted by the Coil-coating 
Process for Exterior Exposed Building Products 
Table 1507.4.3(1), Table 1507.4.3(2) 


A792/A792M—10(2015): Specification for Steel Sheet, 55% Aluminum-zinc Alloy-coated by the Hot-dip Process 
Table 1507.4.3(1), Table 1507.4.3(2) 


A875/A875M—13: Standard Specification for Steel Sheet, Zinc-5%, Aluminum Alloy-coated by the Hot-dip Process 
Table 1507.4.3(2) 


A924/A924M—2017A: Standard Specification for General Requirements for Steel Sheet, Metallic-coated by the Hot-dip Process 
Table 1507.4.3(1) 


B42—2015A: Specification for Seamless Copper Pipe, Standard Sizes 
909.13.1 


B43—15: Specification for Seamless Red Brass Pipe, Standard Sizes 
909.13.1 


B68/B68M—11: Specification for Seamless Copper Tube, Bright Annealed (Metric) 
909.13.1 


B88—2016: Specification for Seamless Copper Water Tube 
909.13.1 


B101—12: Specification for Lead-coated Copper Sheet and Strip for Building Construction 
1403.5.3, Table 1507.2.8.2, Table 1507.4.3(1) 


B209—14: Specification for Aluminum and Aluminum Alloy Steel and Plate 
Table 1507.4.3(1) 


B251/B251M—2017: Specification for General Requirements for Wrought Seamless Copper and Copper-alloy Tube 
909.13.1 


B280—2018: Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service 
909.13.1 


B370—12: Specification for Copper Sheet and Strip for Building Construction 
1403.5.2, Table 1507.2.8.2, Table 1507.4.3(1) 


B695—2004(2016): Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel Strip for Building Construction 
2304.10.6.1, 2304.10.6.3 


С5--2018: Specification for Quicklime for Structural Purposes 
2109.2.4.8.7, Table 2507.2 


C22/C22M—2015: Specification for Gypsum 
Table 2506.2 


C27—1998(2018): Specification for Standard Classification of Fireclay and High-alumina Refractory Brick 
2111.6 


C28/C28M —10(2015): Specification for Gypsum Plasters 
Table 2507.2 


C31/C31M—2018B: Practice for Making and Curing Concrete Test Specimens in the Field 
Table 1705.3 
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C33/C33M—2018: Specification for Concrete Aggregates 
722.3.1.4, 722.4.1.1.3, 1811.2.1.1.1 || 


С35/С35--01(2014): Specification for Inorganic Aggregates for Use in Gypsum Plaster 
Table 2507.2 


C55—2017: Specification for Concrete Building Brick 
Table 722.3.2 


(С59/С59М--00(2015): Specification for Gypsum Casting Plaster and Molding Plaster 
Table 2507.2 


C61/C61M—00(2015): Specification for Gypsum Keene’s Cement 
Table 2507.2 


C62—2017: Standard Specification for Building Brick (Solid Masonry Units Made from Clay or Shale) 
1807.1.6.3 


C67/C67M—2018: Test Methods of Sampling and Testing Brick and Structural Clay Tile 
722.4.1.1.1, 2109.2.1.1 


C73—2017: Specification for Calcium Silicate Brick (Sand-lime Brick) 
Table 722.3.2 


C90—2016A: Specification for Loadbearing Concrete Masonry Units 
Table 722.3.2, 1807.1.6.3, 2114.3 


C91/C91M—2018: Specification for Masonry Cement 
Table 2507.2 


C94/C94M—2017A: Specification for Ready-mixed Concrete 
110.3.1, 202, 1811.2.3.1 || 


C140/C140M—2018: Test Method Sampling and Testing Concrete Masonry Units and Related Units 
722.3.1.2 


C141/C141M —14: Standard Specification for Hydrated Hydraulic Lime for Structural Purposes 
2109.2.4.8.7 


C150/C150M—2018: Specification for Portland Cement 
Table 2507.2 


C172/C172M—2017: Practice for Sampling Freshly Mixed Concrete 
Table 1705.3 


C199—1984(2016): Test Method for Pier Test for Refractory Mortars 
2111.6, 2111.9, 2113.12 


C206—14: Specification for Finishing Hydrated Lime 
2109.2.4.8.7, Table 2507.2 


C208—2012(2017)E1: Specification for Cellulosic Fiber Insulating Board 
Table 1508.2, 2303.1.6 


C216—2017A: Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale) 
Table 721.1(2), 1807. 1.6.3 


C270—1 4a: Specification for Mortar for Unit Masonry 
2103.2.4 


C315—2007(2016): Specification for Clay Flue Liners and Chimney Pots 
2111.9, 2113.11.1, Table 2113.16(1) 


C317/C317M—2000(2015): Specification for Gypsum Concrete 
2514.1 


С330/С330М--2017А: Specification for Lightweight Aggregates for Structural Concrete 
202 


C331/C331M—2017: Specification for Lightweight Aggregates for Concrete Masonry Units 
722.3.1.4, 722.4.1.1.3 


C406/C406M—15: Specification for Roofing Slate 
1507.7.5 


(С472--99(2014): Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters and Gypsum Concrete 
Table 2506.2 
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C473—2017: Test Methods for Physical Testing of Gypsum Panel Products 
Table 2506.2 
C474—15: Test Methods for Joint Treatment Materials for Gypsum Board Construction 
Table 2506.2 
C475/C475M—2017: Specification for Joint Compound and Joint Tape for Finishing Gypsum Board 
Table 2506.2 
C494—17: Standard Specification for Chemical Admixtures for Concrete 
202 


C514—04(2014): Specification for Nails for the Application of Gypsum Board 
Table 721.1(2), Table 721.1(3), Table 2506.2 


C516—2008(2014)E1: Specifications for Vermiculite Loose Fill Thermal Insulation 
722.3.1.4, 722.4.1.1.3 
C547—2017: Specification for Mineral Fiber Pipe Insulation 
Table 721.1(2), Table 721.1(3) 
C549—06(2012): Specification for Perlite Loose Fill Insulation 
722.3.1.4, 722.4.1.1.3 
С552—2017Е1: Standard Specification for Cellular Glass Thermal Insulation 
Table 1508.2 
C557—2003(2017): Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing 
Table 2506.2, 2508.4 
C578—2018: Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 
Table 1508.2, 2603.10, Table 2603.12.1, Table 2603.12.2, Table 2603.13.1, Table 2603.13.2 
C587—2004(2018): Specification for Gypsum Veneer Plaster 
Table 2507.2 
C595/C595M—2018: Specification for Blended Hydraulic Cements 
Table 2507.2 
C631—09(2014): Specification for Bonding Compounds for Interior Gypsum Plastering 
Table 2507.2 


C635/C635M—2017: Specification for the Manufacture, Performance and Testing of Metal Suspension Systems for Acoustical Tile 
and Lay-in Panel Ceilings 
2506.2.1 


C636/C636M—13: Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels 
808.1.1.1 

С652--2017А: Specification for Hollow Brick (Hollow Masonry Units Made from Clay or Shale) 
1807.1.6.3 

C726—2017: Standard Specification for Mineral Wool Roof Insulation Board 
Table 1508.2 

C728—2017A; Standard Specification for Perlite Thermal Insulation Board 
Table 1508.2 

C744—2016: Specification for Prefaced Concrete and Calcium Silicate Masonry Units 
Table 722.3.2 

C754—2018: Specification for Installation of Steel Framing Members to Receive Screw-attached Gypsum Panel Products 
Table 2508.1, Table 2511.1.1 


C836/C836M—2018: Specification for High-solids Content, Cold Liquid-applied Elastomeric Waterproofing Membrane for Use with 
Separate Wearing Course 
1507.14.2 


C840—2018A: Specification for Application and Finishing of Gypsum Board 
Table 2508.1, 2509.2 


C841—2003(2018): Specification for Installation of Interior Lathing and Furring 
Table 2508.1, Table 2511.1.1 


C842—05(2015): Specification for Application of Interior Gypsum Plaster 
Table 2511.1.1, 2511.3, 2511.4 
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WV C843—2017: Specification for Application of Gypsum Veneer Plaster 
Table 2511.1.1 


C844—2015: Specification for Application of Gypsum Base to Receive Gypsum Veneer Plaster 
Table 2508.1 


C847—14a: Specification for Metal Lath 
Table 2507.2 


C887—13: Specification for Packaged, Dry Combined Materials for Surface Bonding Mortar 
1805.2.2, 2103.2.2 


C897—15: Specification for Aggregate for Job-mixed Portland Cement-based Plasters 
Table 2507.2 


C920—2018: Standard for Specification for Elastomeric Joint Sealants 
703.7, 1811.2.3.2.1, Table 2506.2 || 


C926—2018B: Specification for Application of Portland Cement-based Plaster 
2109.2.4.8.6, 2109.2.4.8.8, 2510.3, Table 2511.1.1, 2511.3, 2511.4, 2512.1, 2512.1.2, 2512.2, 2512.6, | 
2512.8.2, 2512.9, 2513.7 | 


С932--06(2013): Specification for Surface-applied Bonding Compounds for Exterior Plastering 
Table 2507.2 

С933--2018: Specification for Welded Wire Lath 
Table 2507.2 


C946—2018: Standard Practice for Construction of Dry-Stacked, Surface-Bonded Walls 
2103.2.2, 2114.5 


C954—2018: Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs 
from 0.033 inch (0.84 mm) to 0.112 inch (2.84 mm) in Thickness 
Table 2506.2, Table 2507.2 


| C956—04(2015): Specification for Installation of Cast-in-place Reinforced Gypsum Concrete 
VJ 2514.1 
C957/C957M—2017: Specification for High-solids Content, Cold Liquid-applied Elastomeric Waterproofing Membrane with Integral 
Wearing Surface 
1507.14.2 
C1002—2018: Specification for Steel Self-piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster 
Bases to Wood Studs or Steel Studs 
722.7.2.2, Table 2506.2, Table 2507.2 


C1007—11a(2015): Specification for Installation of Load Bearing (Transverse and Axial) Steel Studs and Related Accessories 
Table 2508.1, Table 2511.1.1 
C1029—15: Specification for Spray-applied Rigid Cellular Polyurethane Thermal Insulation 
1507.13.2 
C1032—2018: Specification for Woven Wire Plaster Base 
Table 2507.2 
C1047—2014a: Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base 
Table 2506.2, Table 2507.2 
C1063—2018B: Specification for Installation of Lathing and Furring to Receive Interior and Exterior Portland Cement-based Plaster 
2109.2.4.8.5, 2510.3, Table 2511.1.1, 2512.1.1 
C1088—2018: Specification for Thin Veneer Brick Units Made from Clay or Shale 
Table 721.1(2) 
C1157/C1157M—2017: Standard Performance Specification for Hydraulic Cement 
Table 2507.2 
C1167—2011(2017): Specification for Clay Roof Tiles 
1507.3.4 
C1177/C1177M —2017: Specification for Glass Mat Gypsum Substrate for Use as Sheathing 
( ) Table 1508.2, Table 2506.2 


C1178/C1178M—2018: Specification for Glass Mat Water-resistant Gypsum Backing Panel 
Table 2506.2, Table 2509.2 
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C1186—2008(2016): Specification for Flat Fiber Cement Sheets 
1403.10, 1404.16.1, 1404.16.2 
C1193—11: Standard Guide for Use of Joint Sealants 
1811.2.3.2.1 
C1261—2013(2017)E1: Specification for Firebox Brick for Residential Fireplaces 
2111.6, 2111.9 
C1278/C1278M—2017: Specification for Fiber-reinforced Gypsum Panels 
Table 1508.2, Table 2506.2 
C1280—13a: Specification for Application of Exterior Gypsum Panel Products for Use as Sheathing 
Table 2508.1, 2508.2 
C1283—2015: Practice for Installing Clay Flue Lining 
21391 28312 
C1288—2017: Standard Specification for Discrete Nonasbestos Fiber-cement Interior Substrate Sheets 
Table 2509.2 
C1289—2018: Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board 
Table 1508.2, 2603.10, Table 2603.12.1, Table 2603.12.2 
C1313/C1313M—13: Standard Specification for Sheet Radiant Barriers for Building Construction Applications 
1510.4 
С1325--2018: Standard Specification for Fiber-mat Reinforced Cementitious Backer Units 
Table 2509.2 
C1328/C1328M—12: Specification for Plastic (Stucco Cement) 
Table 2507.2 
C1364—2017: Standard Specification for Architectural Cast Stone 
2103.1 
C1372—17: Standard Specification for Dry-Cast Segmental Retaining Wall Units 
1807.2.4 
C1396/C1396M—2017: Specification for Gypsum Board 
Figure 722.5.1(2), Figure 722.5.1(3), Table 2506.2 
C1492—2003(2016): Standard Specification for Concrete Roof Tile 
1507.3.5 
C1568—08(2013): Standard Test Method for Wind Resistance of Concrete and Clay Roof Tiles (Mechanical Uplift Resistance Method) 
1504.3.1.1 
C1569—03(2016): Standard Test Method for Wind Resistance of Concrete and Clay Roof Tiles (Wind Tunnel Method) 
1504.3.1.2 
С1570—03(2016): Standard Test Method for Wind Resistance of Concrete and Clay Roof Tiles (Air Permeability Method) 
1504.3.1.3 
C1600/C1600M—2017: Standard Specification for Rapid Hardening Hydraulic Cement 
Table 2507.2 
C1629/C1629M—2018A: Standard Classification for Abuse-resistant Nondecorated Interior Gypsum Panel Products and Fiber- 
reinforced Cement Panels 
403.2.2.1, 403.2.2.2, 403.2.2.4 
C1658/C1658M—2018: Standard Specification for Glass Mat Gypsum Panels 
Table 2506.2 
C1670/C1670M—2018: Standard Specification for Adhered Manufactured Stone Masonry Veneer Units 
2103.1 


C1707—18: Standard Specification for Pozzolanic Hydraulic Lime for Structural Purposes 
2109.2.4.8.7 


C1766—2015: Standard Specification for Factory-laminated Gypsum Panel Products 
Table 2506.2 


C1788—14: Standard Specification for Non Metallic Plaster Bases (Lath) Used with Portland Cement Based Plaster in Vertical Wall 
Applications 
2109.2.4.8.5 
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V D25—2012(2017): Specification for Round Timber Piles 
1810.3.2.4, 2303.1.12 
D41/D41M—2011(2016): Specification for Asphalt Primer Used in Roofing, Dampproofing and Waterproofing 
Table 1507.10.2 
D43/D43M—2000(2018): Specification for Coal Tar Primer Used in Roofing, Dampproofing and Waterproofing 
Table 1507.10.2 
D56—2016A: Test Method for Flash Point by Tag Closed Cup Tester 
202 
D86—2017: Test Method for Distillation of Petroleum Products and Liquid Fuels at Atmospheric Pressure 
202 
D92—2018: Test Method for Flash and Fire Points by Cleveland Open Cup Tester 
202, 416.1.1, 439.4.1, 439.42, 444.1.1 || 
D93—2018: Test Methods for Flash Point by Pensky-Martens Closed Cup Tester 
202 


D226/D226M—2017: Specification for Asphalt-saturated Organic Felt Used in Roofing and Waterproofing 
1403.2, 1505.2, 1507.1.1, Table 1507.1.1(1), 1507.3.3, Table 1507.8, 1507.9.5, Table 1507.10.2, 
1507.17.3, 1507.17.4.1 

D227/D227M—2003(2018): Specification for Coal-tar-saturated Organic Felt Used in Roofing and Waterproofing 
Table 1507.10.2 

D312/D312M—2016M: Specification for Asphalt Used in Roofing 
Table 1507.10.2 

D323—15A: Test Method for Vapor Pressure of Petroleum Products (Reid Method) | | 
202 

D422—63(2007)e2: Test Method for Particle-size Analysis of Soils 
1803.5.3 

WV D448—2012(2017): Standard Classification for Sizes of Aggregate for Road and Bridge Construction 

1507.12.3 

D450/D450M—2017(2018): Specification for Coal-tar Pitch Used in Roofing, Dampproofing and Waterproofing 
Table 1507.10.2 

D635—14: Test Method for Rate of Burning and/or Extent and Time of Burning of Plastics in a Horizontal Position 
2606.4 

D1143/D1143M—2007(2013)E1: Test Methods for Deep Foundations Under Static Axial Compressive Load 
1810,3.3.1.2 

D1227—13: Specification for Emulsified Asphalt Used as a Protective Coating for Roofing 
Table 1507.10.2 

D1557—12e1: Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort [56,000 ft-Ib/ft (2,700 КМ m/m?)] 
1705.6, 1804.6 

D1863/D1863M—2005(2018): Specification for Mineral Aggregate Used on Built-up Roofs 
Table 1504.9, Table 1507.10.2 

D1929—16: Standard Test Method for Determining Ignition Temperature of Plastics 
402.6.4.4, 406.7.2, 2606.4 

D1970/D1970M—2017A: Specification for Self-adhering Polymer Modified Bituminous Sheet Materials Used as Steep Roof 

Underlayment for Ice Dam Protection 

1507.1.1, 1507.3.9, 1507.5.7, 1507.8.8, 1507.9.9, 1507.11.2.1, 1507.17.4.1 

D2178/D2178M—154A: Specification for Asphalt Glass Felt Used in Roofing and Waterproofing 
Table 1507.10.2 

D2487—2017: Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System) 
Table 1610.1, 1803.5.1 

D2626/D2626M—04(2012)e1: Specification for Asphalt Saturated and Coated Organic Felt Base Sheet Used in Roofing 
Á | ; Table 1507.1.1(1), 1507.3.3, Table 1507.10.2 

D2822/D2822M—2005(2011): Specification for Asphalt Roof Cement, Asbestos Containing 

Table 1507.10.2 
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D2823/D2823M—905(201 1)e1: Specification for Asphalt Roof Coatings, Asbestos Containing 
Table 1507.10.2 
D2824/D2824M —2018: Standard Specification for Aluminum-pigmented Asphalt Roof Coatings, Nonfibered and Fibered without 
Asbestos 
Table 1507.10.2 
D2843—16: Standard Test Method for Density of Smoke from the Burning or Decomposition of Plastics 
2606.4 
D2859—2016: Standard Test Method for Ignition Characteristics of Finished Textile Floor Covering Materials 
804.4.1, 804.4.2 
D2898—2010(2017): Test Methods for Accelerated Weathering of Fire-retardant-treated Wood for Fire Testing 
1505.1, 2303.2.4, 2303.2.6 
D3019/D3019M—2017: Specification for Lap Cement Used with Asphalt Roll Roofing, Nonfibered, Asbestos Fibered and Nonasbestos 
Fibered 
Table 1507.10.2 
D3161/D3161M—2016A: Test Method for Wind Resistance of Steep Slope Roofing Products (Fan Induced Method) 
1504.2 , Table 1504.2, 1504.4.3 


D3200—1974(2017): Standard Specification and Test Method for Establishing Recommended Design Stresses for Round Timber 
Construction Poles 


2303.1.12 
D3201/D3201M—13: Test Method for Hygroscopic Properties of Fire-retardant Wood and Wood-base Products 
2303.2.7 
D3278—96(2011): Test Methods for Flash Point of Liquids by Small Scale Closed-cup Apparatus 
202 
D3462/D3462M —2016: Specification for Asphalt Shingles Made from Glass Felt and Surfaced with Mineral Granules 
1507.2.4 oo 
D3468/D3468M—99(2013)e1: Specification for Liquid-applied Neoprene and Chlorosulfonated Polyethylene Used in Roofing and 
Waterproofing 
1507.14.2 
03498—03(2011): Standard Specification for Adhesives for Field-Gluing Plywood to Lumber Framing for Floor Systems 
703.7 


D3679—2017: Specification for Rigid Poly (Vinyl Chloride) (PVC) Siding 
1403.9, 1404.14 
D3689/D3698M—07(2013)e1: Test Methods for Deep Foundations under Static Axial Tensile Load 
1810.3.3.1.5 
D3737—2018E1: Practice for Establishing Allowable Properties for Structural Glued Laminated Timber (Glulam) 
2303.1.3 
D3746/D3746M—1985(2015)E1: Test Method for Impact Resistance of Bituminous Roofing Systems 
1504.8 


D3747—79(2007): Specification for Emulsified Asphalt Adhesive for Adhering Roof Insulation 
Table 1507.10.2 


D3909/D3909M —14: Specification for Asphalt Roll Roofing (Glass Felt) Surfaced with Mineral Granules 
1507.2.8.2, 1507.6.5, Table 1507.10.2 


D3957—2009(2015): Standard Practices for Establishing Stress Grades for Structural Members Used in Log Buildings 
2303.1.11 


D4022/D4022M —07(2012)e1: Specification for Coal Tar Roof Cement, Asbestos Containing 
Table 1507.10.2 


D4272—15: Test Method for Total Energy Impact of Plastic Films by Dart Drop 
1504.8 


D4318—2017E1: Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils 


1803.5.3 (^^ 


D4434/D4434M —2015: Specification for Poly (Vinyl Chloride) Sheet Roofing 
Table 1507.12.2 
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D4479/D4479M—2007(2018): Specification for Asphalt Roof Coatings—Asbestos-free 
Table 1507.10.2 
D4586/D4586M—2007(2018): Specification for Asphalt Roof Cement—Asbestos-free 
Table 1507.10.2 
D4601/D4601M—04(2012)e1: Specification for Asphalt-coated Glass Fiber Base Sheet Used in Roofing 
Table 1507.10.2, 1507.11.2.1 


D4637/D4637M—2015: Specification for EPDM Sheet Used in Single-ply Roof Membrane 
Table 1507.12.2 


D4829—11: Test Method for Expansion Index of Soils 
1803.5.3 
D4869/D4869M—2016A: Specification for Asphalt-saturated (Organic Felt) Underlayment Used in Steep Slope Roofing 
1507.1.1, Table 1507.1.1(1), 1507.17.3, 1507.17.4.1 
D4897/D4897M —2016: Specification for Asphalt-coated Glass Fiber Venting Base Sheet Used in Roofing 
Table 1507.10.2 
D4945—2017: Test Method for High-strain Dynamic Testing of Deep Foundations 
1705.10, 1810.3.3.1.2 
D4990—97a(2013): Specification for Coal Tar Glass Felt Used in Roofing and Waterproofing 
Table 1507.10.2 
D5019—07a: Specification for Reinforced Nonvulcanized Polymeric Sheet Used in Roofing Membrane 
Table 1507.12.2 
D5055—2016: Specification for Establishing and Monitoring Structural Capacities of Prefabricated Wood I-joists 
2303.1.2 
D5456—2018: Specification for Evaluation of Structural Composite Lumber Products 
2303.1.10 
D5516—2018: Test Method of Evaluating the Flexural Properties of Fire-retardant Treated Softwood Plywood Exposed to Elevated 
Temperatures 
2303.2.5.1 
D5643/D5643M—2006(2018): Specification for Coal Tar Roof Cement, Asbestos-free 
Table 1507.10.2 
D5664—2017: Test Methods for Evaluating the Effects of Fire-retardant Treatments and Elevated Temperatures on Strength 
Properties of Fire-retardant-treated Lumber 
2303.2.5.2 
D5665/D5665M—992(2014)e1: Specification for Thermoplastic Fabrics Used in Cold-applied Roofing and Waterproofing 
Table 1507.10.2 
D5726—98(2013): Specification for Thermoplastic Fabrics Used in Hot-applied Roofing and Waterproofing 
Table 1507.10.2 
D5882—16: Standard Test Method for Low Strain Impact Integrity Testing of Deep Foundations 
1705.10 
D6083/D6083M—2018: Specification for Liquid Applied Acrylic Coating Used in Roofing 
Table 1507.10.2, Table 1507.13.3 
D6162/D6162M—2016: Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous Sheet Materials Using a Combination 
of Polyester and Glass Fiber Reinforcements 
1507.11.2 
D6163/D6163M—2016: Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous Sheet Materials Using Glass Fiber 
Reinforcements 
1507.11.2 
D6164/D6164M—2016: Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Polyester 
Reinforcements 
1507.11.2 
D6222/D6222M—2016: Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Polyester 
Reinforcements 
1507.11.2 
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D6223/D6223M—2016: Specification for Atactic Polypropylene (APP) Modified Bituminous Sheet Materials Using a Combination of 
Polyester and Glass Fiber Reinforcements 
1507.11.2 


D6298—2016: Specification for Fiberglass Reinforced Styrene-butadiene-styrene (SBS) Modified Bituminous Sheets with a Factory 
Applied Metal Surface 
1507.11.2 


D6305—08(2015)e1: Practice for Calculating Bending Strength Design Adjustment Factors for Fire-retardant-treated Plywood Roof 
Sheathing 
2303.2.5.1 


D6380/D6380M—2003(2018): Standard Specification for Asphalt Roll Roofing (Organic Felt) 
Table 1507.1.1(1), 1507.2.8.2, 1507.3.3, 1507.6.5 


D6464—2003A(2017): Standard Specification for Expandable Foam Adhesives for Fastening Gypsum Wallboard to Wood Framing 
Table 2506.2, 2508.4 


D6509/D6509M—2016: Standard Specification for Atactic Polypropylene (APP) Modified Bituminous Base Sheet Materials Using 
Glass Fiber Reinforcements 
1507.11.2 


D6694/D6694M—08(2013)E1; Standard Specification for Liquid-applied Silicone Coating Used in Spray Polyurethane Foam Roofing 
Systems 
Table 1507.13.3 


D6754/D6754M—2015: Standard Specification for Ketone Ethylene Ester Based Sheet Roofing 
Table 1507.12.2 


D6757/D6757M—2018: Specification for Underlayment Felt Containing Inorganic Fibers Used in Steep Slope Roofing 
1507.1.1, Table 1507.1.1(1), 1507.17.3, 1507.17.4.1 


D6760—16: Standard Test Method for Integrity Testing of Concrete Deep Foundations by Ultrasonic Crosshole Testing 
1705.10 


D6841—2016: Standard Practice for Calculating Design Value Treatment Adjustment Factors for Fire-retardant Treated Lumber 
2303.2.5.2 


D6878/D6878M—2017: Standard Specification for Thermoplastic Polyolefin Based Sheet Roofing 
Table 1507.12.2 


D6947/D6947M—2016: Standard Specification for Liquid Applied Moisture Cured Polyurethane Coating Used in Spray Polyurethane 
Foam Roofing System 
Table 1507.13.3 


D7032—2017: Standard Specification for Establishing Performance Ratings for Wood-plastic Composite Deck Boards and Guardrail 
Systems (Guards or Handrails) 
705.2.3.1, 2612.2, 2612.4, 2612.5.1 


D7147—2011(2018): Specification for Testing and Establishing Allowable Loads of Joist Hangers 
2303.5, 2304.10.4 


D7158/D7158M—2019: Standard Test Method for Wind Resistance of Asphalt Shingles (Uplift Force/Uplift Resistance Method) 
1504.2, Table 1504.2 


D7254—2017: Standard Specification for Polypropylene (PP) Siding 
1403.12 


D7425/D7425M —13: Standard Specification for Spray Polyurethane Foam Used for Roofing Applications 
1507.13.2 


D7655/D7655M—2012(2017): Standard Classification for Size of Aggregate Used as Ballast for Roof Membrane Systems 
1507.12.3 


D7672—14E1: Standard Specification for Evaluating Structural Capacities of Rim Board Products and Assemblies 
2303.1.13 


D7949—14: Standard Test Methods for Thermal Integrity Profiling of Concrete Deep Foundations 
1705.10 


E84—2018B: Standard Test Methods for Surface Burning Characteristics of Building Materials 
202, 402.6.4.4, 406.7.2, 424.2, 602.4.1.1, 602.4.2.1, 602.4.3.1, 720.1, 720.4, 803.1.2, 803.5.2, 803.10, 
803.11, 803.12, 803.13, 806.7, 1402.5, 1403.12.1, 1406.9, 1406.10.1, 1408.9, 1408.10.1, 1511.6.2, 1511.6.3, 
2303.2, 2603.3. 2603.4.1.13, 2603.5.4, 2603.5.5, 2603.7, 2604.2.4, 2606.4, 2612.3, 2614.3, 3105.3 


35-14 2022 OREGON STRUCTURAL SPECIALTY CODE 


REFERENCED STANDARDS 


ASTM—continued 


E90—2009(2016): Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements 
1206.2, 1206.2.1 


E96/E96M—2016: Standard Test Methods for Water Vapor Transmission of Materials 
202, 1404.3 < 


Е108--2017: Standard Test Methods for Fire Tests of Roof Coverings 
202, 430.10.5, 1505.1, 1507.16.2, 1507.16.3, 2603.6, 2610.2, 2610.3, 3412.4.5 || 
E119—2018B: Standard Test Methods for Fire Tests of Building Construction and Materials 
703.2.1.1, 703.2.1.3, 703.2.1.4, 703.2.1.5, 703.2.2, 703.4, 703.6, 704.12, 705.7, 705.8.5, 707.6, 
712.1.13.2, 714.4.1, 714.5.1, 715.3, 715.4, 715.4.1, Table 716.1(1), Table 716.1(2), Table 716.1(3), 
716.1.2.3, 716.2.5.1.1, 716.2.5.4, 716,3.2.1.1, 717.3.1, 717.5.2, 717.5.3, 717.6.1, 717.6.2, Table 
721.1(1), 2103.1, 2603.5.1 
E136—2019: Standard Test Method for Assessing Combustibility of Materials Using a Vertical Tube Furnace at 750 Degrees С 
202, 703.3.1 
E154—08: Standard Test Methods for Water Vapor Retarders Used in Contact with Earth under Concrete Slabs, on Walls, or as 
Ground Cover 
1811.2.2.1 
E330/E330M—14: Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform 
Static Air Pressure Difference 
1709.5.2, 1709.5.2.1 < 
E331—2000(2016): Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by 
Uniform Static Air Pressure Difference 
1402.2, 1403.2 
E336—19a: Standard Test Method for Measurement of Airborne Sound Attenuation between Rooms in Buildings 
1206.2 
E492—2009(2016)E1: Test Method for Laboratory Measurement of Impact Sound Transmission Through Floor-ceiling Assemblies 
Using the Tapping Machine 
1206.3 
Е580/Е580М--14: Standard Practice for Installation of Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels in Areas 
Subject to Earthquake Ground Motions 
1613.4.12 
Е605/Е605М--93(2015)е1: Test Method for Thickness and Density of Sprayed Fire-resistive Material (SFRM) Applied to Structural 
Members 
1705.15.4.1, 1705.15.4.2, 1705.15.4.5, 1705.15.5 
E648—2017A: Standard Test Method for Critical Radiant Flux of Floor-covering Systems Using a Radiant Heat Energy Source 
406.2.4, 424.2, 804.2, 804.3 
E681—09(2015): Test Methods for Concentration Limits of Flammability of Chemical Vapors and Gases 
202 
E736/E736M—2017: Test Method for Cohesion/Adhesion of Sprayed Fire-resistive Materials Applied to Structural Members 
704.13.3.2, 1705.15.6 
E814—2013A(2017): Test Method for Fire Tests of Penetration Firestop Systems 
202, 714.4.1.2, 714.42, 714.5.1.2 
E970—2017: Standard Test Method for Critical Radiant Flux of Exposed Attic Floor Insulation Using a Radiant Heat Energy Source 
720.3.1 
E1007—19: Test Method f or Field Measurement of Tapping Machine Impact Sound Transmission through Floor-Ceiling Assemblies 
and Associated Support Structures 
1206.3 
E1300—2016: Practice for Determining Load Resistance of Glass in Buildings 
2404.1, 2404.2, 2404.3.1, 2404.3.2, 2404.3.3, 2404.3.4, 2404.3.5 
E1354—2017: Standard Test Method for Heat and Visible Smoke Release Rates for Materials and Products Using an Oxygen 
Consumption Calorimeter 
4242, 602.4.1.1, 602.4.2.1, 602.4.3.1, 1402.5 
E1529—16e1: Standard Test Method for Determining Effects of Large Hydrocarbon Pool Fires on Structural Members and 
Assemblies 
202, 444.4.1.7.1.3 
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E1592—2005(2017): Test Method for Structural Performance of Sheet Metal Roof and Siding Systems by Uniform Static Air Pressure 
Difference 


1504.4.2 

E1602—2003(2017): Guide for Construction of Solid Fuel-burning Masonry Heaters 
2112.2 

E1745—17: Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or Granular Fill under Concrete Slabs 
1811.2.2.1 

Е1966--15: Standard Test Method for Fire-resistive Joint Systems 
202, 715.3.1 

E2072—14: Standard Specification for Photoluminescent (Phosphorescent) Safety Markings 
1025.4 

E2174—2018: Standard Practice for On-site Inspection of Installed Fire Stops 
1705.18.1 


E2273—2018: Standard Test Method for Determining the Drainage Efficiency of Exterior Insulation and Finish Systems (EIFS) Clad 
Wall Assemblies 
2510.6.2 


E2307—15BE1: Standard Test Method for Determining Fire Resistance of Perimeter Fire Barriers Using the Intermediate-scale, 
Multistory Test Apparatus 
715.4 


E2353—2016: Standard Test Methods for Performance of Glazing in Permanent Railing Systems, Guards and Balustrades 
2407.1.2 


E2392 / E2392M—10(2016): Standard Guide for Design of Earthen Wall Building Systems 
2109.2.4.8.9.2 


E2393—10a(2015): Standard Practice for On-site Inspection of Installed Fire Resistive Joint Systems and Perimeter Fire Barriers 


1705.18.2 A 


E2404—2017: Practice for Specimen Preparation and Mounting of Textile, Paper or Polymeric (Including Vinyl) and Wood Wall or 
Ceiling Coverings, Facing and Veneers to Assess Surface Burning Characteristics 
803.5.2, 803.12, 1402.5 


E2556/E2556M—2010(2016): Standard Specification for Vapor Permeable Flexible Sheet Water-resistive Barriers Intended for 
Mechanical Attachment 
1403.2, 2510.6.1 


E2568—2017A: Standard Specification for PB Exterior Insulation and Finish Systems 
1407.2 


Е2570/Е2570М--07(2014)е1: Standard Test Method for Evaluating Water-resistive Barrier (WRB) Coatings Used under Exterior 
Insulation and Finish Systems (EIFS) for EIFS with Drainage 
1705.17.1 


Е2573--2017: Standard Practice for Specimen Preparation and Mounting of Site-fabricated Stretch Systems to Assess Surface 
Burning Characteristics 
803.10 


Е2579--2015: Standard Practice for Specimen Preparation and Mounting of Wood Products to Assess Surface Burning Characteristics 
803.11 


E2599—2018: Standard Practice for Specimen Preparation and Mounting of Reflective Insulation, Radiant Barrier and Vinyl Stretch 
Ceiling Materials for Building Applications to Assess Surface Burning Characteristics 
2614.3 


E2634—2018: Standard Specification for Flat Wall Insulating Concrete Form (ICF) Systems 
1903.4 


E2652—16: Standard Test Method for Behavior of Materials in a Tube Furnace with a Cone-shaped Airflow Stabilizer at 750°C 
703.3.1 


E2751/E2751M—2017A: Practice for Design and Performance of Supported Laminated Glass Walkways a 
2409.1 


E2925—17: Standard Specification for Manufactured Polymeric Drainage and Ventilation Materials Used to Provide a Rainscreen 
Function 


2510.6.2 
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VO 1547—2017: Terminology of Nails for Use with Wood and Wood-base Materials 


Table 2506.2 


F1667—2018: Specification for Driven Fasteners: Nails, Spikes and Staples 
Table 721.1(2), Table 721.1(3), 1507.2.5, 1507.16.5, 2303.6, Table 2304.10.2, 2304, 10.6, 
Table 2506.2, Table 2603.13.1, Table 2603.13.2 


F2006—17: Standard/Safety Specification for Window Fall Prevention Devices for Nonemergency Escape (Egress) and Rescue 
(Ingress) Windows 
1015.8, 3405.5.2, 3407.2.4 | | 


F2090—17: Specification for Window Fall Prevention Devices with Emergency Escape (Egress) Release Mechanisms 
1015.8, 1015.8.1, 3405.5.2, 3405.5.3.1, 3407.2.4, 3407.2.5.1 || 
F2200—2017: Standard Specification for Automated Vehicular Gate Construction 
3110.2 
G152—13: Practice for Operating Open Flame Carbon Arc Light Apparatus for Exposure of Nonmetallic Materials 
1504.7 
G154—2016A: Practice for Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials 
1504.7 


G155—13: Practice for Operating Xenon Arc Light Apparatus for Exposure of Nonmetallic Materials 
1504.7 


AWC American Wood Council 


222 Catoctin Circle SE, Suite 201 
Leesburg, VA 20175 


ANSI/AWC NDS—2018: National Design Specification (NDS) for Wood Construction—with 2018 NDS Supplement 
202, 722.1, Table 1604.3, 1809.12, 1810.3.2.4, Table 1810.3.2.6, 1905.1.8, 2304.13, 2306.1, Table 
2306.2(1), Table 2306.2(2), Table 2306.3(1), Table 2306.3(2), 2307.1, Table 2603.13.2 
ANSI/AWC PWF—2021: Permanent Wood Foundation Design Specification 
1805.2, 1807.1.4, 2304.10.6.2 
ANSI/AWC SDPWS—2021: Special Design Provisions for Wind and Seismic 
202, 2305.1, 2305.2, 2305.3, 2306.1, 2306.2, 2306.3, Table 2306.3(1), Table 2306.3(3), 2307.1 
ANSU/AWC WFCM—2018: Wood Frame Construction Manual for One- and Two-Family Dwellings 
1609.1.1, 1609.1.1.1, 2302.1, 2308.2.4, 2308.6.7.2, 2309.1 
AWC STJR—2021: Span Tables for Joists and Rafters 
2306.1.1, 2308.4.2.1, 2308.7.1, 2308.7.2 
AWC WCD No. 4—2003: Wood Construction Data—Plank and Beam Framing for Residential Buildings 
2306.1.2 


AWCI Association of the Wall and Ceiling Industry 
513 West Broad Street, Suite 210 
Falls Church, VA 22046 


12-B—14: Technical Manual 12B, Third Edition; Standard Practice for the Testing and Inspection of Field Applied Thin Film 
Intumescent Fire-resistive Materials; an Annotated Guide 
1705.16 


AWPA American Wood Protection Association 


P.O. Box 361784 
Birmingham, AL 35236-1784 


C1—93: All Timber Products—Preservative Treatment by Pressure Processes 
1505.6 

M4—15: Standard for the Care of Preservative-treated Wood Products 
1810.3.2.4.1, 2303.1.9 

01—20: USE CATEGORY SYSTEM: User Specification for Treated Wood Except Commodity Specification Н 
Table 1507.9.6, 1807.1.4, 1807.3.1, 1809.12, 1810.3.2.4.1, 2303.1.9, 2304.12.1, 2304.12.2, 
2304.12.2.6, 2304.12.2.7, 2304.12.2.8 
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AWS American Welding Society 
8669 NW 36 Street, #130 
Miami, FL 33166-6672 


D1.4/D1.4M—2018: Structural Welding Code—Steel Reinforcing Bars 
1704.5, Table 1705.3, 1705.3.1, 2107.3 


BHMA Builders Hardware Manufacturers’ Association 
355 Lexington Avenue, 15th Floor 
New York, NY 10017 


A156.10—2017: Power Operated Pedestrian Doors 


1010.3.2 
A156.19—2019: Standard for Power Assist and Low Energy Power Operated Swinging Doors 
1010.3.2 
A156.27—2019: Power and Manual Operated Revolving Pedestrian Doors 
1010.3.1.1 
A156.38—2020: Low Energy Power Operated Sliding and Folding Doors 
1010.3.2 
CEN European Committee for Standardization (CEN) 


Rue de la Science 23 
Brussels, Belgium 1000 
BS EN 15250—2007: Slow Heat Release Appliances Fired by Solid Fuel Requirements and Test Methods 
2112.2, 2112.5 


EN 1081—98: Resilient Floor Coverings—Determination of the Electrical Resistance 
406.7.1 


C GA Compressed Gas Association 


14501 George Carter Way, Suite 103 
Chantilly, VA 20151 
ANSI/CGA С-13—(2016): Storage and Handling of Silane and Silane Mixtures (an American National Standard) 
451.4, 451.5.2 
ANSI/CGA Р-18—(2013): Standard for Bulk Inert Gas Systems 
442.1 
С-7--(2014): Guide to Classification and Labeling of Compressed Gases 
442.4.2 


CPA Composite Panel Association 
19465 Deerfield Avenue, Suite 306 
Leesburg, VA 20176 
ANSI A135.4—2012: Basic Hardboard 
1403.3.1, 2303.1.7 


ANSI A135.5—2012: Prefinished Hardboard Paneling 
2303.1.7, 2304.7 


ANSI A135.6—2012: Engineered Wood Siding 
1403.3.2, 2303.1.7 


ANSI A208.1—2016: Particleboard 
2303.1.8, 2303.1.8.1 
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CPSC Consumer Product Safety Commission 
4330 East/West Highway 
Bethesda, MD 20814 
16 CFR Part 1201 (2002): Safety Standard for Architectural Glazing Material 
2406.2, Table 2406.2(1), 2406.3.1, 2407.1, 2408.2.1, 2408.3, 2409.2, 2409.4.1 


16 CFR Part 1209 (2002): Interim Safety Standard for Cellulose Insulation 


720.6 
16 CFR Part 1404 (2002): Cellulose Insulation 
720.6 
16 CFR Part 1500 (2009): Hazardous Substances and Articles; Administration and Enforcement Regulations 
202 
16 CFR Part 1500.41—2009: Method for Testing Primary Irritant Substances 
202 
16 CFR Part 1500.42—2009: Test for Eye Irritants 
202 
16 CFR Part 1500.44 (2009): Method for Determining Extremely Flammable and Flammable Solids 
202 
16 CFR Part 1507 (2002): Fireworks Devices 
202 
16 CFR Part 1630 (2007): Standard for the Surface Flammability of Carpets and Rugs 
804.4.1 
CSA Canadian Standards Association 


8501 East Pleasant Valley Road 
Cleveland, OH 44131 


AAMA/WDMA/CSA 101/.5.2/А440--17: North American Fenestration Standard/Specifications for Windows, Doors and Unit Skylights 
1709.5.1, 2405.5 


CSSB Cedar Shake & Shingle Bureau 
P. O. Box 1178 
Sumas, WA 98295-1178 
CSSB—97: Grading and Packing Rules for Western Red Cedar Shakes and Western Red Shingles of the Cedar Shake and Shingle 
Bureau 
Table 1507.8.5, Table 1507.9.6 


DASMA Door & Access Systems Manufacturers Association International 
1300 Sumner Avenue 
Cleveland, OH 44115 


ANSI/DASMA 107—2012: Room Fire Test Standard for Garage Doors Using Foam Plastic Insulation 
2603.4.1.9 
ANSI/DASMA 108—2017: Standard Method for Testing Sectional Garage Doors, Rolling Doors and Flexible Doors: Determination of 
Structural Performance Under Uniform Static Air Pressure Difference 
1709.5.2.1 


ОНА Decorative Hardwoods Association 
42777 Trade West Dr 
Sterling, VA 20166 
ANSI/HPVA HP-1—2016: American National Standard for Hardwood and Decorative Plywood 
2303.3, 2304.7 
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DOC U.S. Department of Commerce 
National Institute of Standards and Technology 

100 Bureau Drive 

Gaithersburg, MD 20899 


PS 1—19: Structural Plywood 
2303.1.5, 2304.7, Table 2304.8(4), Table 2304.8(5), Table 2306.2(1), Table 2306.2(2) 


PS 2—18: Performance Standard for Wood-based Structural-use Panels 
2303.1.5, 2304.7, Table 2304.8(5), Table 2306.2(1), Table 2306.2(2) 


PS 20—05: American Softwood Lumber Standard 
202, 1810.3.2.4, 2303.1.1 


DOL U.S. Department of Labor 


Occupational Safety and Health Administration 
c/o Superintendent of Documents 
U.S. Government Printing Office 
Washington, DC 20210 
29 CFR Part 1910.1000 (2015): Air Contaminants 
202, 431.3.1 


DOTn U.S. Department of Transportation 
Office of Hazardous Material Safety 
1200 New Jersey Avenue, SE 
East Building, 2nd Floor 
Washington, DC 20590 
49 CFR 173.192—2011: Packaging for Certain Toxic Gases in Hazard Zone A 
Table 415.6.5 
49 CFR Parts 100-185--2015: Hazardous Materials Regulations 
202 
49 CFR Parts 173-178--2015: Specification of Transportation of Explosive and Other Dangerous Articles, UN 0335, UN 0336 
Shipping Containers 
202 
49 CFR Parts 173.137--(2009): Shippers—General Requirements for Shipments and Packaging—Class 8—Assignment of Packing 


Group 
202 


DOTy U.S. Department of Treasury 
c/o Superintendent of Documents 
U.S. Government Printing Office 
Washington, DC 20402-9325 
27 CFR Part 55—2015: Commerce in Explosives, as amended through April 1, 1998 
202 


EN European Committee for Standardization 
Rue de la Science 23 B 
Brussels, Belgium 1040 Belgium 


EN 459-1—15: Building Lime. Definitions, Specifications and Conformity Criteria 
2109.2.4.8.7 
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“ FM FM Approvals 


Headquarters Office 
1151 Boston-Providence Turnpike 
P.O. Box 9102 
Norwood, MA 02062 
4430—2012: Approval Standard for Heat and Smoke Vents 
910.3.1 


4450--(1989): Approval Standard for Class 1 Insulated Steel Deck Roofs—with Supplements through July 1992 
1510.2 


4470—2016: Approval Standard for Single-ply Polymer-modified Bitumen Sheet, Built-up Roof (BUR) and Liquid Applied Roof 
Assemblies for Use in Class 1 and Noncombustible Roof Deck Construction 
1504.8 


4474—2011: American National Standard for Evaluating the Simulated Wind Uplift Resistance of Roof Assemblies Using Static 
Positive and/or Negative Differential Pressures 
1504.4.1, 1504.4.2, 1504.4.3 


4880—2017: American National Standard for Evaluating the Fire Performance Insulated Building Panel Assemblies and Interior 
Finish Materials 
2603.4, 2603.9 


GA Gypsum Association 
962 Wayne Avenue, Suite 620 
Silver Spring, MD 20910 
GA-216—2018: Application and Finishing of Gypsum Panel Products 
Table 2508.1, 2509.2 


GA-600—2018: Fire-resistance and Sound Control Design Manual, 22nd Edition 
Table 721.1(1), Table 721.1(2), Table 721.1(3) 


ICC International Code Council, Inc. 
500 New Jersey Ave NW 6th Floor 
Washington, DC 20001 
ICC 300—17: ICC Standard on Bleachers, Folding and Telescopic Seating and Grandstands 
1030.1.1, 1030.7, 1607.19, 3403.1.1.1, 3404.1.1.1 
ICC 400—17; Standard on Design and Construction of Log Structures 
2302.1 
ICC 500—2020: ICC/NSSA Standard for the Design and Construction of Storm Shelters 
202, 423.1, 1031.2, 1604.5.1, 1604.10 
ICC 600—2020: Standard for Residential Construction in High-wind Regions 
1609.1.1, 1609.1.1.1, 2308.2.4 
ICC 900/SRCC 300—2020: Solar Thermal System Standard 
ӨЛЕН ail 
ICC 901/SRCC 100—2020: Solar Thermal Collector Standard 
3111.2.1 
ICC 1100—18: Standard for Spray-applied Foam Plastic Insulation 
2603.1.1 
ICC A117.1—17: Accessible and Usable Buildings and Facilities 
202, 1009.8.2, 1009.9, 1009.11, 1010.2.13.1, 1012.1, 1012.6.5, 1012.10, 1013.4, 1023.9, 1102.1, 
1106.8.1, 1108.2, 1110.1, 1110.2, 1110.5.1, 1110.5.2, 1112.3, 1112.4, 1112.5, 1112.5.2, 1207.1, 
3403.6.2, 3403.6.7.11. 3403.6.7.12, 3405.2.6, 3405.3.16, 3405.6.6, 3409.3.4, 3410.11.4, 3411.1.4 
SBCCI SSTD 11—97: Test Standard for Determining Wind Resistance of Concrete or Clay Roof Tiles 
1504.3.1.1, 1504.3.1.2, 1504.3.1.3 
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ISO International Organization for Standardization 
Chemin de Blandonnet 8 
CP 401 1214 Vernier 
Geneva, Switzerland 
ISO 668—2013: Series 1 Freight Containers—Classifications, Dimensions and Ratings 
Table 3114.8.5.3 
ISO 1496-1—2013: Series 1 Freight Containers—Specification and Testing - Part 1: General Cargo Containers for General Purposes 
3114.8.5.3, Table 3114.8.5.3 
ISO 6346—1995: Freight Containers—Code, Identification and Marking with Amendment 3 - 2012 
3114.3 
ISO 8115—86: Cotton Bales—Dimensions and Density 
Table 307.1(1), Table 415.11.1.1.1 


ISO 8336—09: Fiber-cement Flat Sheets—Product Specification and Test Methods 
1403.10, 1404.16.1, 1404.16.2, Table 2509.2 


MHI Material Handling Institute 


8720 Red Oak Blvd. Suite 201 
Charlotte, NC 28217 
ANSI/MH16.1—12: Specification for the Design, Testing and Utilization of Industrial Steel Storage Racks 
Table 1705.13.7 


NAAMM National Association of Architectural Metal Manufacturers 
800 Roosevelt Road, Bldg. C, Suite 312 
Glen Ellyn, IL 60137 
FP 1001—18: Guide Specifications for Design of Metal Flag Poles 
1609.1.1 


NCMA National Concrete Masonry Association 


13750 Sunrise Valley 
Herndon, VA 20171 


TEK 5—8B(2005): Detailing Concrete Masonry Fire Walls 
Table 721.1(2) 


NFPA National Fire Protection Association 


1 Batterymarch Park 
Quincy, MA 02169-7471 
02—19: Hydrogen Technologies Code 
406.7.7.1.1, 406.8.6, 406.8.6.1, 406.8.6.8, 429.2, 429.3, 440.1, 445.1 
04—21: Standard for Integrated Fire Protection and Life Safety System Testing 
901.7.1, 901.7.2 
11—16: Standard for Low-, Medium-, and High-expansion Foam 
904.7 
12—18: Standard on Carbon Dioxide Extinguishing Systems 
430.7.5, 904.8, 904.13 
12A—18: Standard on Halon 1301 Fire Extinguishing Systems 
904.9 
13—19: Standard for Installation of Sprinkler Systems 
403.3.3, 435.1, 435.4.1, Table 435.5.1, 435.6.1, 435.11, 435.12.1, 435.12.1.1, 435.13.1.2, 
435.13.1.2.1, 435.13.3, 435.15, 439.4, 439.4.1, 439.12.4.7, 444.4.7.5.1, 444.4.8.4, Table 444.4.6.3(7), 
712.1.3.1, 903.3.1.1, 903.3.2, 903.3.8.2, 903.3.8.5, 904.13, 905.3.4, 907.6.4, 1019.3 


13D—19: Standard for the Installation of Sprinkler Systems іп One- and Two-family Dwellings and Manufactured Homes 
903.3.1.3 


35-22 2022 OREGON STRUCTURAL SPECIALTY CODE 


REFERENCED STANDARDS 


NFPA—continued 
275—17: Standard Method of Fire Tests for the Evaluation of Thermal Barriers 
508.4.4.1, 509.4.1.1, 1406.10.2, 1408.10.2, 2603.4 


276—19: Standard Method of Fire Test for Determining the Heat Release Rate of Roofing Assemblies with Combustible Above-deck 
Roofing Components 
1508.1, 2603.3, 2603.4.1.5 


285—19: Standard Fire Test Method for the Evaluation of Fire Propagation Characteristics of Exterior Wall Assemblies Containing 
Combustible Components 
718.2.6, 1402.5, 1406.10.3, 1408.10.4, 1511.6.2, 2603.5.5 
286—19: Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior Finish to Room Fire Growth 
402.6.4.4, 424.2, 803.1.1, 803.1.1.1, 803.11, 803.12, 803.13, 1406.10.2, 1408.10.3, 2603.7, 2603.9, 
2604.2.4, 2614.4, 3105.3 
288--17: Standard Methods of Fire Tests of Horizontal Fire Door Assemblies Installed in Horizontal Fire Resistance-rated Assemblies 
712.1.13.1 
289—19; Standard Method of Fire Test for Individual Fuel Packages 
402.6.2, 402.6.4.5, 424.2, 806.3 
307—20: Standard for the Construction and Fire Protection of Marine Terminals, Piers, and Wharves 
903.2.11.7 
318—18: Standard for the Protection of Semiconductor Fabrication Facilities 
415.11.14 


400—19: Hazardous Materials Code 
450.3.2, Table 450.3.5(1), Table 450.3.5(2) 
409—16: Standard on Aircraft Hangars 
412.3.6, 412.3.6.1, 412.5.6 
418—16: Standard for Heliports 
412.7.4 
484—19: Standard for Combustible Metals 
Table 426.1, 455.2.3, 455.2.5 
495— 18: Explosive Materials Code 
202, 443.2, 443.3, 443.3.4.2.1, 443.3.4.2.3, 919.1, 919.5 
652—109: Standard on the Fundamentals of Combustible Dust 
Table 426.1, 426.1.12.1, 426.1.12.2, 426.1.13, 455.2.3 | | 


654—20: Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing and Handling of Combustible 
Particulate Solids 
Table 426.1, 455.2.4 || 


655—17: Standard for the Prevention of Sulfur Fires and Explosions 
Table 426.1 


664—20: Standard for the Prevention of Fires and Explosions in Wood Processing and Woodworking Facilities 
Table 426.1, 433.6.2 || 


701—19: Standard Methods of Fire Tests for Flame Propagation of Textiles and Films 
410.2.6, 424.2, 806.3, 806.9, 3102.3, 3102.3.1, 3102.3.2, 3102.6.1.1, 3105.3 | | 


704—17: Standard System for the Identification of the Hazards of Materials for Emergency Response 
202, 414.8, 415.5.2, 415.13.10, 415.13.12.1.1, 442.4.1, 444.4.1.2.2, 456.9, 2802.2 || 


720—15: Standard for the Installation of Carbon Monoxide (CO) Detection and Warning Equipment 
918,5,1;915,5.2 


750—19: Standard оп Water Mist Fire Protection Systems 
202, 430.7.5, 904.11.1.1, 904.13 | | 


780—17: Standard for the Installation of Lightning Protection Systems 
426.5 


853—20: Installation of Stationary Fuel Cell Power Systems 
429.2, 429.3, 429.5.2, 429.9, 429.10 


1124—17: Code for the Manufacture, Transportation and Storage of Fireworks and Pyrotechnic Articles 
202, 415.6.4.1, 443.2, 443.2.1, 443.2.2, 443.2.3 || 
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1126—21: Standard for the Use of Pyrotechnics Before a Proximate Audience 
443.2 


2001—18: Standard on Clean Agent Fire Extinguishing Systems 
430.7.5, 904.10 


2010—20: Standard for Fixed Aerosol Fire-extinguishing Systems 
430.7.5, 904.12 


PCI Precast Prestressed Concrete Institute 
8770 West Bryn Mawr, Suite 1150 
Chicago, IL 60631-3517 
PCI 124—18: Specification for Fire Resistance of Precast Prestressed Concrete 
722-1. 722.2.3.1 


PCI 128—109: Specification for Glass Fiber Reinforced Concrete Panels 
1903.3 


PTI Post-Tensioning Institute 
38800 Country Club Drive 
Farmington Hills, MI 48331 
PTI DC—10.5-19: Standard Requirements for Design and Analysis of Shallow Post-Tensioned Concrete Foundations on Expansive 
and Stable Soils 
1808.6.2 


RMI Rack Manufacturers Institute 
8720 Red Oak Boulevard, Suite 201 
Charlotte, NC 28217 

ANSI MH16.1—12: Specification for the Design, Testing and Utilization of Industrial Steel Storage Racks 


2209.1 
ANSI MH16.3—16: Specification for the Design, Testing and Utilization of Industrial Steel Cantilevered Storage Racks 
2209.2 
SBCA Structural Building Components Association 


6300 Enterprise Lane 
Madison, WI 53719 
ANSI/SBCA FS 100—2012(R2018): Standard Requirements for Wind Pressure Resistance of Foam Plastic Insulating Sheathing Used 
in Exterior Wall Covering Assemblies 
2603.10 


SDI Steel Deck Institute 


2661 Clearview Road #3 
Allison Park, PA 15101 
SDI NC—2017: Standard for Noncomposite Steel Floor Deck 
2210.1.1.1 
SDI RD—2017: Standard for Steel Roof Deck 
2210.1.1.2 


SDI-C—2017: Standard for Composite Steel Floor Deck—Slabs 
2210.1.1.3 


SDI-QA/QC—2017: Standard for Quality Control and Quality Assurance for Installation of Steel Deck 
1705.2.2 
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SJI Steel Joist Institute 
140 Evans Street, Suite 203 
Florence, SC 29501 
Л 100—20: 45th Edition Standard Specifications, Load Tables and Weight Tables for K-Series, LH-Series, DLH-Series and Joist 
Girders 
1604.3.3, 2203.1. 2207.1 


SJI 200—15: 2nd Edition Standard Specifications, Weight Tables and Bridging Tables for CJ-Series Composite Steel Joists 
1604.3.3, 2203.1, 2207.1 


SPRI Single-Ply Roofing Institute 
465 Waverly Oaks Road, Suite 421 
Waltham, MA 02452 
ANSI/SPRI RP-4—2019: Wind Design Standard for Ballasted Single-ply Roofing Systems 
1504.5 


ANSI/SPRI VF-1—2017: External Fire Design Standard for Vegetative Roofs 
1505.10 


ANSI/SPRUFM 4435/ES-1—2017: Test Standard for Edge Systems Used with Low Slope Roofing Systems 
1504.6 


ANSI/SPRI GT-1—2016: Test Standard for Gutter Systems 
1504.6.1 


SRCC Solar Rating & Certification Corporation 
400 High Point Drive, Suite 400 
Cocoa, FL 32926 
ICC 900/SRCC 300—2020: Solar Thermal System Standard 
3111.2.1 


ICC 901/SRCC 100—2020: Solar Thermal Collector Standard 
3111.2.1 


TIA Telecommunications Industry Association 
1320 N. Courthouse Road #200 
Arlington, VA 22201 
ANSI/TIA 222-H—2017: Structural Standard for Antenna Supporting Structures, Antennas and Small Wind Turbine Support 
Structures 
1609.1.1, 3108.1, 3108.2 


TMS The Masonry Society 


105 South Sunset Street, Suite Q 
Longmont, CO 80501-6172 


216—2014: Standard Method for Determining Fire Resistance of Concrete and Masonry Construction Assemblies 
Table 721.1(2), 722.1 
302—2018: Standard Method for Determining the Sound Transmission Ratings for Masonry Walls 
1208.2.1 
402—2016: Building Code Requirements for Masonry Structures 
1404.6, 1404.6.2, 1404.10, 1604.3.4, 1705.4, 1807.1.6.3.2, 1808.9, 2101.2, 2106.1, 2107.1, 2107.2, 
2107.3, 2108.1, 2108.2, 2108.3, 2109.1, 2109.1.1, 2109.2, 2110.1, 2114.1, 2114.4 
403—2017: Direct Design Handbook for Masonry Structures 
2101.2 
404—2016: Standard for the Design of Architectural Cast Stone 
2101.2 
504—2016: Standard for the Fabrication of Architectural Cast Stone 
2103.1 
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602—2016: Specification for Masonry Structures 
1404.6.1, 1705.4, 1705.4.1, 1807.1.6.3, 2103.1, 2103.2.1, 2103.3, 2103.4, 2104.1, 2105.1 
604—2016: Standard for the Installation of Architectural Cast Stone 
2104.1 


TPI Truss Plate Institute 


2670 Crain Highway, Suite 203 
Waldorf, MD 20601 
TPI 1—2014: National Design Standard for Metal-plate-connected Wood Truss Construction 
2303.4.6, 2306.1 


UL UL LLC 


333 Pfingsten Road 
Northbrook, IL 60062 
9—2009: Fire Tests of Window Assemblies—with Revisions through February 2015 
Table 716.1(1), 716.1.1, 716.1.2.2.2, 716.2.1.3, 716.3.1.1, 716.3.1.2, 716.3.2.1.3, 716.3.4, 1013.5 
10А—2009: Tin Clad Fire Doors—with Revisions through July 2018 
716.2.1 


10В--2008: Fire Tests of Door Assemblies—with Revisions through February 2015 
Table 716.1(1), 716.1.1, 716.1.2.2.1, 716.2.1.2, 716.2.2.2, 716.2.2.3.1, 716.2.5.1.1 
10С--2016: Positive Pressure Fire Tests of Door Assemblies 
Table 716.1(1); 716.1.1, 716,1.2.2.1, 716.2, 1.1, 716.2,2,1, 716.2.2.2, 716:2.2.3.1, 716.2.5.1.1, 
1010.2.9.3 
10D—2017: Standard for Fire Tests of Fire Protective Curtain Assemblies 
716.4 f \ 
14B—2008: Sliding Hardware for Standard Horizontally Mounted Tin Clad Fire Doors—with Revisions through July 2017 
716.2.1 
14С—2006: Swinging Hardware for Standard Tin Clad Fire Doors Mounted Singly and in Pairs—with Revisions through July 2017 
716.2.1 
30--1995: Metal Safety Cans—with revisions through June 2014 
414.21, 415.13.10, 444.5,1.3 
55A—2004: Materials for Built-up Roof Coverings 
1507.10.2 


| | 80—2007: Steel Tanks for Oil-burner Fuels and Other Combustible Liquids—with revisions through January 2014 


444.9.1, 2802.1.1.1 


103—2010: Factory-built Chimneys, for Residential Type and Building Heating Appliances—with Revisions through March 2017 
718.2.5.1 


127—2011: Factory-built Fireplaces—with Revisions through July 2016 
718.2,5.1, 2111.12 


142—2006: Steel Aboveground Tanks for Flammable and Combustible Liquids—with revisions through August 2014 
444.9.1, 2802.1.1.1 


181—2013: Standard for Safety Factory-Made Air Ducts and Connectors 
1811.2.5.2, 1812.2.6.2 


199E—2004: Outline of Investigation for Fire Testing of Sprinklers and Water Spray Nozzles for Protection of Deep Fat Fryers 
904.13.4.1 


217—2015: Single and Multiple Station Smoke Alarms—with Revisions through November 2016 
907.2.11 


263—11: Fire Tests of Building Construction and Materials—with Revisions through March 2018 
703.2, 703.2.1.3, 703.2.1.5, 703.2.2, 703.4, 703.4, 704.12, 705.7, 705.8.5, 707.6, 712.1.13.2, 714.41, A 
714.5.1, 715.3, Table 716.1(1), Table 716.1(3), 716.1.2.3, 716.2.5.1.1, 716.2.5.4, 716.3.2.1.1, 717.3.1, | 
717.5.2, 717.5.3, 717.6.1, 717.6.2, Table 721.1(1), 2103.1, 2603.5.1 
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268—2016: Smoke Detectors for Fire Alarm Systems-with revisions through July 2016 
407.9, 907.2.6.2, 907.2.11.7 


294—2018: Access Control System Units—with Revisions through October 2018 
1010.2.11, 1010.2.12, 1010.2.13.1, 1010.2.14 


300—2005(R2010): Fire Testing of Fire Extinguishing Systems for Protection of Commercial Cooking Equipment—with Revisions 
through December 2014 
904.13 


300A—2006: Outline of Investigation for Extinguishing System Units for Residential Range Top Cooking Surfaces 
904.14.1.1 

305—2012: Panic Hardware—with Revisions through March 2017 
1010.2.9.3 

325—2017: Door, Drapery, Gate, Louver and Window Operations and Systems 
406.2.1, 3110.3 

499—2014: Standard for Electrical Heating Appliances—with revisions through February 2017 
444.9.5 

555—2006: Fire Dampers—with Revisions through October 2016 
71731 

555C—2014: Ceiling Dampers—with Revisions through May 2017 
ЗЫ 


5555—2014: Smoke Dampers—with Revisions through October 2016 
717.3.1 


580--2006: Test for Uplift Resistance of Roof Assemblies—with Revisions through October 2018 
1504.4.1, 1504.4.2 

641—2010: Type L Low-temperature Venting Systems—with Revisions through April 2018 
2113.11.1.4 


7108—2011: Recirculating Systems—with Revisions through August 2014 
904.13 


723—2018: Test for Surface Burning Characteristics of Building Materials 
202, 402.6.4.4, 406.7.2, 720.1, 720.4, 803.1.2, 803.5.2, 803.10, 803.11, 803.12, 803.13, 806.6, 1402.5, 
1403.12.1, 1406.9, 1406.10.1, 1408.9, 1408.10.1, 1511.6.2, 1511.6.3, 2303.2, 2603.3, 2603.4.1.13, 
2603.5.4, 2603.5.5, 2603.7, 2604.2.4, 2606.4, 2612.3, 2614.3, 3105.3 


7235—2006: Drop-Out Ceilings Installed Beneath Automatic Sprinklers 
2606.7.4 


790—2004: Standard Test Methods for Fire Tests of Roof Coverings—with Revisions through October 2018 
430.10.5, 1505.1, 1507.16.2, 1507.16.3, 2603.6, 2610.2, 2610.3 


793—2008: Automatically Operated Roof Vents for Smoke and Heat—with Revisions through March 2017 
910.3.1 


864—2014: Control Units and Accessories for Fire Alarm Systems—with Revisions through March 2018 
909.12 


900--2015: Air Filter Units 
416.3.5.1 


924—2016: Safety Emergency Lighting and Power Equipment—with Revisions through May 2018 
1013.5 


1040—1996: Fire Test of Insulated Wall Construction—with Revisions through April 2017 
1406.10.2, 2603.9 


1256—02: Fire Test of Roof Deck Construction—with Revisions through August 2018 
1508.1, 2603.3, 2603.4.1.5 


1275—2014: Flammable Liquid Storage Cabinets—with revisions through February 2018 
414.14.1, 444.4.2.1.1 


1313—2015: Nonmetallic Safety Cans for Petroleum Products 
414.21 


1479—2015: Fire Tests of Penetration Firestops 
202, 714.4.1.2, 714.4.2, 714.5.1.2, 714.5.4 
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1482--2011: Solid-fuel Type Room Heaters—with Revisions through August 2015 
2112.2, 2112.5 


1489—2016: Fire Resistant Pipe Protection Systems Carrying Combustible Liquids 
403.4.8.2 


1703—2002: Flat-plate Photovoltaic Modules and Panels—with Revisions through September 2018 
1507.17.5, 3111.3.1 


1715—97: Fire Test of Interior Finish Material—with Revisions through April 2017 
1406.10.2, 2603.9, 2614.4 


1741—2010: Inverters, Converters, Controllers and Interconnection System Equipment for Use with Distributed Energy Resources— 
with Revisions through February 2018 
311131 


1777—2007: Chimney Liners—with Revisions through April 2014 
2113.11.1, 2113.19 


1784—2015: Air Leakage Tests of Door Assemblies 
405.4.3, 710.5.2.2, 710.5.2.2.1, 716.2.1.4, 716.2.9.1, 716.2.9.3, 3006.3, 3007.6.3, 3008.6.3 


1897—2015: Uplift Tests for Roof Covering Systems 
1504.4.1, 1504.4.3 


1973—2018: Batteries for Use in Stationary, Vehicle Auxiliary Power and Light Electric Rail (LER) Applications and Stationary 
Applications 
Table 430.8 


1975—06: Fire Tests for Foamed Plastics Used for Decorative Purposes 
402.6.2, 402.6.4.5, 424.2 


1994—2015: Luminous Egress Path Marking Systems 
411.6, 1008.2.1, 1025.2.1, 1025.2.3, 1025.2.4, 1025.2.5, 1025.4 


2034—2017: Single- and Multiple-station Carbon Monoxide Alarms—with Revisions through September 2018 f \ 
915.4.2, 915.4.4 


2075—2013: Standard for Gas and Vapor Detectors and Sensors—with Revisions through December 2017 
915.51, 915,53 


2079—2015: Tests for Fire Resistance of Building Joint Systems 
202, 715.3.1, 715.8 


2085—97: Protected Aboveground Tanks for Flammable and Combustible Liquids—with revisions through September 2010 
202, 406.7.3, 444.4.1.5.4, 444.4.1.7.1.3, 444.4.1.7.5.4, 2802.1.1.1 


2152—2016: Outline of Investigation for Special Purpose Nonmetallic Containers and Tanks for Specific Combustible or 
Noncombustible Liquids 
444.9.2 


2200—2012: Stationary Engine Generator Assemblies—with Revisions through October 2015 
2702.1.1 


2202—2009: Electric Vehicle (EV) Charging System Equipment—with Revisions through February 2018 
406.2.7 


2208—2010: Solvent Distillation Units—with revisions through September 2015 
444.5.3.1 


2245—2006: Below-grade Vaults for Flammable Liquid Storage Tanks 
444.4.1.6.1 


2335—2010: Fire Tests of Storage Pallets—with revisions through August 2017 
435.6.1.1 


2360—2000: Test Methods for Determining the Combustibility Characteristics of Plastics Used in Semi-conductor Tool 
Construction— with revisions through October 2017 
415.11.1.13.1.2, 918.2 
2594—2016: Electric Vehicle Supply Equipment co 
406.2.7 | 
2703—2014: Mounting Systems, Mounting Devices, Clamping/Retention Devices and Ground Lugs for Use with Flat-plate 


Photovoltaic Modules and Panels—with Revisions through December 2019 
1505.9 
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7103--19: Outline of Investigation for Building-Integrated Photovoltaic Roof Coverings 
Table 1504.2, 1507.16.6 


9540—2016: Standard for Energy Storage Systems and Equipment 
430.11.1 
9540А—2017: Standard for Safety Test Method for Evaluating Thermal Runaway Fire Propagation т Battery Energy Storage Systems 
430.5, 430.8.3 
61730-1—2017: Photovoltaic (PV) Module Safety Qualification - Part 1: Requirements for Construction 
1507.16.6, 1507.17.5, 3111.3.1 
61730-2—2017: Photovoltaic (PV) Module Safety Qualification - Part 2: Requirements for Testing 
1507.16.6, 1507.17.5, 3111.3.1 


ULC Underwriters Laboratories of Canada 
13775 Commerce Parkway 
Richmond, BC V6V 2V4 
CAN/ULC $ 102.2—2018: Standard Method of Test for Surface Burning Characteristics of Flooring, Floor Coverings and 
Miscellaneous Materials and Assemblies 
720.2, 720.3, 720.4 


WCLIB West Coast Lumber Inspection Bureau 


P.O. Box 23145 
Portland, OR 97223 


AITC 104—03: Typical Construction Details 
2306.1 


AITC 110—01: Standard Appearance Grades for Structural Glued Laminated Timber 
2306.1 

AITC 113—10: Standard for Dimensions of Structural Glued Laminated Timber 
2306.1 

AITC 119—96: Standard Specifications for Structural Glued Laminated Timber of Hardwood Species 
2306.1 


AITC 200—09: Manufacturing Quality Control Systems Manual for Structural Glued Laminated Timber 
2306.1 


WDMA Window and Door Manufacturers Association 


2025 M Street NW, Suite 800 
Washington, DC 20006 
AAMA/WDMA(/CSA 101/LS.2/A440—17: North American Fenestration Standard/Specification for Windows, Doors and Skylights 
1709,5.1, 2405.5 


WRI Wire Reinforcement Institute, Inc. 
942 Main Street, Suite 300 
Hartford, CT 06103 
WRI/CRSI—81: Design of Slab-on-ground Foundations—with 1996 Update 
1808.6.2 
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APPENDIX A 
EMPLOYEE QUALIFICATIONS 


Appendix A is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The regulation of this subject matter is outside the statutory authority of this code. 
Local municipalities may not regulate these matters under the authority of this code. 
A municipality may have authority outside of this code to regulate these matters locally, where not preempted. 


2022 OREGON STRUCTURAL SPECIALTY CODE APPENDIX A-1 


APPENDIX A-2 2022 OREGON STRUCTURAL SPECIALTY CODE 


APPENDIX B 
BOARD OF APPEALS 


Appendix B is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The subject matter in this appendix is preempted by the state building code and may not be adopted by a municipality. | | 


2022 OREGON STRUCTURAL SPECIALTY CODE APPENDIX B-1 


APPENDIX B-2 2022 OREGON STRUCTURAL SPECIALTY CODE 


APPENDIX C 
GROUP U—AGRICULTURAL BUILDINGS 


SECTION C101 
GENERAL 


C101.1 Scope. Agricultural buildings, equine facilities and 
dog training facilities meeting the parameters of ORS 
455.315 (1) and (2) are exempt from this code, including 
submission of plans and permits. The provisions of this 
appendix shall apply exclusively to regulated agricultural 
buildings that are not exempted by ORS 455.315. Such regu- 
lated buildings shall be classified as Group U and shall 
include, but not be limited to, the following uses: 


1. Livestock shelters or buildings, including shade struc- 
tures and milking barns, 


2. Poultry buildings or shelters. 
. Barns. 


. Storage of equipment and machinery used exclusively 
in agriculture. 


5. Horticultural structures, including detached production 
greenhouses and crop protection shelters. 


6. Sheds. 
7. Grain silos. 
8. Stables. 


> > 


SECTION C102 
ALLOWABLE HEIGHT AND AREA 


C102.1 General. Buildings classified as Group U Agricul- 
tural shall not exceed the area or height limits specified in 
Table С102.1. 


C102.2 One-story unlimited area. The area of a one-story 
Group U agricultural building shall not be limited if the 
building is surrounded and adjoined by public ways or yards 
not less than 60 feet (18 288 mm) in width. 


C102.3 Two-story unlimited area. The area of a two-story 
Group U agricultural building shall not be limited if the 
building is surrounded and adjoined by public ways or yards 
not less than 60 feet (18 288 mm) in width and is provided 
with an approved automatic sprinkler system throughout in 
accordance with Section 903.3.1.1. 


SECTION C103 
MIXED OCCUPANCIES 


C103.1 Mixed occupancies. Mixed occupancies shall be 
protected in accordance with Section 508. 


SECTION C104 
EXITS 


C104.1 Exit facilities. Exits shall be provided in accordance 
with Chapters 10 and 11. 


Exceptions: 


1, The maximum travel distance from any point in the 
building to an approved exit shall not exceed 300 
feet (91 440 mm). 


2. One exit is required for each 15,000 square feet 
(1393.5 m?) of area or fraction thereof. 


ORS 455.315 is not a part of this code but is reprinted here for the 
reader's convenience: 
455,315 Exemption of agricultural buildings, agricultural 
grading, equine facilities and dog training facilities. 
(1) The provisions of this chapter do not authorize the 
application of a state structural specialty code to any agricultural 
building, agricultural grading, equine facility or dog training 
facility. 
(2) As used in this section: 
(a)(A) “Agricultural building" means a structure located on a 
farm or forest operation and used for: 
(i) Storage, maintenance or repair of farm or forestry 
machinery and equipment; 
(ii) The raising, harvesting and selling of crops or forest 
products; 
(iii) The feeding, breeding, management and sale of, or the 
produce of, livestock, poultry, fur-bearing animals or 
honeybees; 
(iv) Dairying and the sale of dairy products; or 


TABLE C102.1 
BASIC ALLOWABLE AREA FOR A GROUP U, ONE STORY IN HEIGHT AND MAXIMUM HEIGHT OF SUCH OCCUPANCY 


For SI: 1 square foot = 0.0929 m°. 
a. See Section C102 for unlimited area under certain conditions. 
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ALLOWABLE AREA (square feet)* 


60,000 27,100 18,000 


MAXIMUM HEIGHT IN STORIES 
aes ШЕ а) т a ws 


27,100 


18,000 21,100 12,000 
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(v) Any other agricultural, forestry or horticultural use or 
animal husbandry, or any combination thereof, including 
the preparation and storage of the produce raised on the 
farm for human use and animal use, the preparation and 
storage of forest products and the disposal, by marketing or 
otherwise, of farm produce or forest products. 
(B) “Agricultural building” does not mean: 
(i) A dwelling: 
(ii) A structure used for a purpose other than growing plants 
in which 10 or more persons are present at any one time; 
(iii) A structure regulated by the State Fire Marshal 
pursuant to ORS chapter 476; 
(iv) A structure used by the public; or 
(у) A structure subject to sections 4001 to 4127, title 42, 
United States Code (the National Flood Insurance Act of 
1968) as amended, and regulations promulgated thereunder. 
(b) “Agricultural grading" means grading related to a farming 
practice as defined in ORS 30.930. 
(c) “Dog training facility" means a farm building used for dog 
training classes or testing trials permitted under ORS 215.213 
(1)(z) or 215.283 (1)(x) in which no more than 10 persons аге 
present at any one time. 
(d)(A) “Equine facility" means a building located on a farm and 
used by the farm owner or the public for: 
(i) Stabling or training equines; or 
(ii) Riding lessons and training clinics. 
(B) “Equine facility” does not mean: 
(i) A dwelling; 
(ii) A structure in which more than 10 persons are present at 
any one time; 
(iii) А structure regulated by the State Fire Marshal 
pursuant to ORS chapter 476; or 
(iv) A structure subject to sections 4001 to 4127, title 42, 
United States Code (the National Flood Insurance Act of 
1968) as amended, and regulations promulgated thereunder. 


(3) Notwithstanding the provisions of subsection (1) of this 
section, incorporated cities may regulate agricultural buildings, 
equine facilities and dog training facilities within their boundaries 
pursuant to this chapter. 


(4) An agricultural building may be used for uses in addition to 

the uses listed in subsection (2)(a)(A) of this section if the 

additional uses: 
(a) Are incidental and accessory to the uses listed in subsection 
(2)(a)(A) of this section; (b) Are personal to the farm owner and 
the farm owner’s immediate family or household; and (c) Do not 
pose a greater hazard to persons or property than the uses listed in 
subsection (2)(a)(A) of this section. [Formerly 456.758 and then 
456.917; 1995 с.783 $1; 2003 с.74 §1; 2005 с.288 $3; 2013 с.73 
$3; 2021 с.120 $1; 2021 с.552 $11] 
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APPENDIX D 
FIRE DISTRICTS 


Appendix D is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The regulation of this subject matter is outside the statutory authority of this code. 
Local municipalities may not regulate these matters under the authority of this code. 
A municipality may have authority outside of this code to regulate these matters locally, where not preempted. 
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APPENDIX E 
SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS 


Appendix E is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The subject matter in this appendix is preempted by the state building code and may not be adopted by a municipality. 
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APPENDIX F 
RODENTPROOFING 


Appendix F is not adopted as part of this code but may be adopted through local ordinance by a local municipality. 


SECTION F101 
GENERAL 


F101.1 General. Buildings or structures and the walls 
enclosing habitable or occupiable rooms and spaces in which 
persons live, sleep or work, or in which feed, food or food- 
stuffs are stored, prepared, processed, served or sold, shall be 
constructed in accordance with the provisions of this section. 


F101.2 Foundation wall ventilation openings. Foundation 
wall ventilation openings shall be covered for their height and 
width with perforated sheet metal plates not less than 0.070 
inch (1.8 mm) thick, expanded sheet metal plates not less 
than 0.047 inch (1.2 mm) thick, cast-iron grills or grating, 
extruded aluminum load-bearing vents or with hardware 
cloth of 0.035 inch (0.89 mm) wire or heavier. The openings 
therein shall not exceed '/, inch (6.4 mm). 


F101.3 Foundation and exterior wall sealing. Annular 
spaces around pipes, electric cables, conduits or other open- 
ings in the walls shall be protected against the passage of 
rodents by closing such openings with cement mortar, 
concrete masonry or noncorrosive metal. 


F101.4 Doors. Doors on which metal protection has been 
applied shall be hinged so as to be free swinging. When 
closed, the maximum clearance between any door, door 
jambs and sills shall be not greater than ?/, inch (9.5 mm). 


F101.5 Windows and other openings. Windows and other 
openings for the purpose of light or ventilation located in 
exterior walls within 2 feet (610 mm) above the existing 
ground level immediately below such opening shall be 
covered for their entire height and width, including frame, 
with hardware cloth of not less than 0.035-inch (0.89 mm) 
wire or heavier. 


F101.5.1 Rodent-accessible openings. Windows and 
other openings for the purpose of light and ventilation in 
the exterior walls not covered in this chapter, accessible to 
rodents by way of exposed pipes, wires, conduits and other 
appurtenances, shall be covered with wire cloth of at least 
0.035-inch (0.89 mm) wire. In lieu of wire cloth covering, 
said pipes, wires, conduits and other appurtenances shall 
be blocked from rodent usage by installing solid sheet 
metal guards 0.024 inch (0.61 mm) thick or heavier. 
Guards shall be fitted around pipes, wires, conduits or 
other appurtenances. In addition, they shall be fastened 
securely to and shall extend perpendicularly from the exte- 
rior wall for not less than 12 inches (305 mm) beyond and 
on either side of pipes, wires, conduits or appurtenances. 


F101.6 Pier and wood construction. 


F101.6.1 Sill less than 12 inches above ground. Build- 
ings not provided with a continuous foundation shall be 
provided with protection against rodents at grade by 
providing either an apron in accordance with Section 
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F101.6.1.1 or a floor slab in accordance with Section 
F101.6.1.2. 


F101.6.1.1 Apron. Where an apron is provided, the 
apron shall be not less than 8 inches (203 mm) above, 
nor less than 24 inches (610 mm) below, grade. The 
apron shall not terminate below the lower edge of the 
siding material. The apron shall be constructed of an 
approved nondecayable, water-resistant rodentproof- 
ing material of required strength and shall be installed 
around the entire perimeter of the building. Where 
constructed of masonry or concrete materials, the apron 
shall be not less than 4 inches (102 mm) in thickness. 


F101.6.1.2 Grade floors. Where continuous concrete- 
grade floor slabs are provided, open spaces shall not be 
left between the slab and walls, and openings in the 
slab shall be protected. 


F101.6.2 Sill at or above 12 inches above ground. Build- 
ings not provided with a continuous foundation and that 
have sills 12 inches (305 mm) or more above ground level 
shall be provided with protection against rodents at grade 
in accordance with any of the following: 


1. Section F101.6.1.1 or F101.6.1.2. 


2. By installing solid sheet metal collars not less than 
0.024 inch (0.6 mm) thick at the top of each pier or 
pile and around each pipe, cable, conduit, wire or 
other item that provides a continuous pathway from 
the ground to the floor. 


3. By encasing the pipes, cables, conduits or wires in 
an enclosure constructed in accordance with Section 
F101.6.1.1. 
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APPENDIX G 
FLOOD-RESISTANT CONSTRUCTION 


Appendix G is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The regulation of this subject matter is outside the statutory authority of this code. 
Local municipalities may not regulate these matters under the authority of this code. 
A municipality may have authority outside of this code to regulate these matters locally, where not preempted. 
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APPENDIX H 
SIGNS 


Appendix H is not adopted as part of this code but may be adopted through local ordinance by a local municipality. 


SECTION H101 
GENERAL 


H101.1 General. A sign shall not be erected in a manner that 
would confuse or obstruct the view of or interfere with exit 
signs required by Chapter 10 or with official traffic signs, 
signals or devices. Signs and sign support structures, together 
with their supports, braces, guys and anchors, shall be kept in 
repair and in proper state of preservation. The display 
surfaces of signs shall be kept neatly painted or posted at all 
times. 


H101.2 Signs exempt from permits. The following signs are 
exempt from the requirements to obtain a permit before 
erection: 
1. Painted nonilluminated signs. 
2. Temporary signs announcing the sale or rent of prop- 
erty. 
3. Signs erected by transportation authorities. 
4. Projecting signs not exceeding 2.5 square feet (0.23 m?). 
5. The changing of moveable parts of an approved sign 
that is designed for such changes, or the repainting or 


repositioning of display matter shall not be deemed an 
alteration. 


SECTION H102 
DEFINITIONS 


H102.1 General. The following words and terms shall, for 
the purposes of this appendix, have the meanings shown 
herein. Refer to Chapter 2 of this code for general definitions. 
COMBINATION SIGN. A sign incorporating any combina- 
tion of the features of pole, projecting and roof signs. 
DISPLAY SIGN. The area made available by the sign struc- 
ture for the purpose of displaying the advertising message. 
ELECTRIC SIGN, A sign containing electrical wiring, but 
not including signs illuminated by an exterior light source. 
GROUND SIGN. A billboard or similar type of sign that is 
supported by one or more uprights, poles or braces in or upon 
the ground other than a combination sign or pole sign, as 
defined by this code. 

POLE SIGN. A sign wholly supported by a sign structure in 
the ground. 

PORTABLE DISPLAY SURFACE. A display surface 
temporarily fixed to a standardized advertising structure that 
is regularly moved from structure to structure at periodic 
intervals. 
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PROJECTING SIGN. A sign other than a wall sign that 
projects from and is supported by a wall of a building or 
structure. 


ROOF SIGN. A sign erected on or above a roof or parapet of 
a building or structure. 


SIGN. Any letter, figure, character, mark, plane, point, 
marquee sign, design, poster, pictorial, picture, stroke, stripe, 
line, trademark, reading matter or illuminated service, which 
shall be constructed, placed, attached, painted, erected, 
fastened or manufactured in any manner whatsoever, so that 
the same shall be used for the attraction of the public to any 
place, subject, person, firm, corporation, public performance, 
article, machine or merchandise, whatsoever, which is 
displayed in any manner outdoors. Every sign shall be classi- 
fied and conform to the requirements of that classification as 
set forth in this chapter. 


SIGN STRUCTURE. Any structure that supports or is capa- 
ble of supporting a sign as defined in this code. A sign 
structure is permitted to be a single pole and is not required to 
be an integral part of the building. 


WALL SIGN. Any sign attached to or erected against the 
wall of a building or structure, with the exposed face of the 
sign in a plane parallel to the plane of said wall. 


SECTION H103 
LOCATION 


H103.1 Location restrictions. Signs shall not be erected, 
constructed or maintained so as to obstruct any fire escape or 
any window or door or opening used as a means of egress or 
so as to prevent free passage from one part of a roof to any 
other part thereof. A sign shall not be attached in any form, 
shape or manner to a fire escape, nor be placed in such 
manner as to interfere with any opening required for 
ventilation. 


SECTION H104 
IDENTIFICATION 


H104.1 Identification. Every outdoor advertising display 
sign hereafter erected, constructed or maintained, for which a 
permit is required, shall be plainly marked with the name of 
the person, firm or corporation erecting and maintaining such 
sign and shall have affixed on the front thereof the permit 
number issued for said sign or other method of identification 
approved by the building official. 
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SECTION H105 
DESIGN AND CONSTRUCTION 


H105.1 General requirements. Signs shall be designed and 
constructed to comply with the provisions of this code for use 
of materials, /oads and stresses. 


H105.2 Permits, drawings and specifications. Where a 
permit is required, as provided in Chapter 1, construction 
documents shall be required. These documents shall show the 
dimensions, material and required details of construction, 
including /oads, stresses and anchors. 


H105.3 Wind load. Signs shall be designed and constructed 
to withstand wind pressure as provided for in Chapter 16. 


H105.4 Seismic load. Signs designed to withstand wind pres- 
sures shall be considered capable of withstanding earthquake 
loads, except as provided for in Chapter 16. 


H105.5 Working stresses. In outdoor advertising display 
signs, the allowable working stresses shall conform to the 
requirements of Chapter 16. The working stresses of wire 
rope and its fastenings shall not exceed 25 percent of the ulti- 
mate strength of the rope or fasteners. 


Exceptions: 


1. The allowable working stresses for steel and wood 
shall be in accordance with the provisions of Chap- 
ters 22 and 23. 


2. The working strength of chains, cables, guys or steel 
rods shall not exceed one-fifth of the ultimate 
strength of such chains, cables, guys or steel. 


H105.6 Attachment. Signs attached to masonry, concrete or 
steel shall be safely and securely fastened by means of metal 
anchors, bolts or approved expansion screws of sufficient size 
and anchorage to safely support the /oads applied. 


SECTION H106 
ELECTRICAL 


H106.1 Illumination. A sign shall not be illuminated by 
other than electrical means, and electrical devices and wiring 
shall be installed in accordance with the requirements of the 
Electrical Code. Any open spark or flame shall not be used 
for display purposes unless specifically approved. 


H106.1.1 Internally illuminated signs. Except as 
provided for in Section 2611, where internally illuminated 
signs have facings of wood or of approved plastic comply- 
ing with the requirements of Section 2606.4, the area of 
such facing section shall be not more than 120 square feet 
(11.16 m?) and the wiring for electric lighting shall be 
entirely enclosed in the sign cabinet with a clearance of 
not less than 2 inches (51 mm) from the facing material. 
The dimensional limitation of 120 square feet (11.16 m?) 
shall not apply to sign facing sections made from flame- 
resistant-coated fabric (ordinarily known as “flexible sign 
face plastic”) that weighs less than 20 ounces per square 
yard (678 g/m’) and that, when tested in accordance with 
NFPA 701, meets the fire propagation performance 
requirements of both Test 1 and Test 2 or that, when tested 
in accordance with an approved test method, exhibits an 
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average burn time of 2 seconds or less and a burning 
extent of 5.9 inches (150 mm) or less for 10 specimens. 


H106.2 Electrical service. Signs that require electrical 
service shall comply with the Electrical Code. 


SECTION H107 
COMBUSTIBLE MATERIALS 


H107.1 Use of combustibles. Wood, plastics complying with 
the requirements of Section H107.1.1 or plastic veneer panels 
as provided for in Chapter 26, or other materials of combusti- 
ble characteristics similar to wood, used for moldings, 
cappings, nailing blocks, letters and latticing, shall comply 
with Section H109.1 and shall not be used for other ornamen- 
tal features of signs, unless approved. 


H107.1.1 Plastic materials. Notwithstanding any other 
provisions of this code, plastics that burn at a rate not 
faster than 2.5 inches per minute (64 mm/s) when tested in 
accordance with ASTM D635 shall be approved for use as 
the display surface material and for the letters, decorations 
and facings on signs and outdoor display structures. 


Н107.1.2 Electric sign faces. Individual plastic facings of 
electric signs shall not exceed 200 square feet (18.6 m°) in 
area. 


H107.1.3 Area limitation. If the area of a display surface 
exceeds 200 square feet (18.6 m?), the area occupied or 
covered by plastics complying with the requirements of 
Section H107.1.1 shall be limited to 200 square feet (18.6 
т?) plus 50 percent of the difference between 200 square 
feet (18.6 m^) and the area of display surface. The area of 
plastic on a display surface shall not in any case exceed 
1,100 square feet (102 m?). 


H107.1.4 Plastic appurtenances. Letters and decorations 
mounted on a plastic facing or display surface can be made 
of plastics complying with the requirements of Section 
H107.1.1. 


SECTION H108 
ANIMATED DEVICES 


H108.1 Fail-safe device. Signs that contain moving sections 
or ornaments shall have fail-safe provisions to prevent the 
section or ornament from releasing and falling or shifting its 
center of gravity more than 15 inches (381 mm). The fail-safe 
device shall be in addition to the mechanism and the mecha- 
nism's housing that operate the movable section or ornament. 
The fail-safe device shall be capable of supporting the full 
dead weight of the section or ornament when the moving 
mechanism releases. 


SECTION H109 
GROUND SIGNS 


H109.1 Height restrictions. The structural frame of ground 
signs shall not be erected of combustible materials to a height 
of more than 35 feet (10 668 mm) above the ground. Ground 
signs constructed entirely of noncombustible material shall 
not be erected to a height of greater than 100 feet (30 480 
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mm) above the ground. Greater heights are permitted where 
approved and located so as not to create a hazard or danger to 
the public. 


H109.2 Required clearance. The bottom coping of every 
ground sign shall be not less than 3 feet (914 mm) above the 
ground or street level, which space can be filled with platform 
decorative trim or light wooden construction. 


H109.3 Wood anchors and supports. Where wood anchors 
or supports are embedded in the soil, the wood shall be pres- 
sure treated with an approved preservative. 


SECTION H110 
ROOF SIGNS 


H110.1 General. Roof signs shall be constructed entirely of 
metal or other approved noncombustible material except as 
provided for in Sections H106.1.1 and H107.1. Provisions 
shall be made for electric grounding of metallic parts. Where 
combustible materials are permitted in letters or other orna- 
mental features, wiring and tubing shall be kept free and 
insulated therefrom. Roof signs shall be so constructed as to 
leave a clear space of not less than 6 feet (1829 mm) between 
the roof level and the lowest part of the sign and shall have 
not less than 5 feet (1524 mm) clearance between the vertical 
supports thereof. Roof sign structures shall not project 
beyond an exterior wall. 


Exception: Signs on flat roofs with every part of the roof 
accessible. 


H110.2 Bearing plates. The bearing plates of roof signs shall 
distribute the load directly to or on masonry walls, steel roof 
girders, columns or beams. The building shall be designed to 
avoid overstress of these members. 


H110.3 Height of solid signs. A roof sign having a solid 
surface shall not exceed, at any point, a height of 24 feet 
(7315 mm) measured from the roof surface. 


H110.4 Height of open signs. Open roof signs in which the 
uniform open area is not less than 40 percent of total gross 
area shall not exceed a height of 75 feet (22 860 mm) on 
buildings of Type 1 or Type 2 construction. On buildings of 
other construction types, the height shall not exceed 40 feet 
(12 192 mm). Such signs shall be thoroughly secured to the 
building on which they are installed, erected or constructed 
by iron, metal anchors, bolts, supports, chains, stranded 
cables, steel rods or braces and they shall be maintained in 
good condition. 


H110.5 Height of closed signs. A closed roof sign shall not 
be erected to a height greater than 50 feet (15 240 mm) above 
the roof of buildings of Type 1 or 2 construction or more than 
35 feet (10 668 mm) above the roof of buildings of Type 3, 4 
or 5 construction. 


SECTION H111 
WALL SIGNS 


H111.1 Materials. Wall signs that have an area exceeding 40 
square feet (3.72 m?) shall be constructed of metal or other 
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approved noncombustible material, except for nailing rails 
and as provided for in Sections H106.1.1 and H107.1. 


H111.2 Exterior wall mounting details. Wall signs attached 
to exterior walls of solid masonry, concrete or stone shall be 
safely and securely attached by means of metal anchors, bolts 
or expansion screws of not less than ?/, inch (9.5 mm) diame- 
ter and shall be embedded not less than 5 inches (127 mm). 
Wood blocks shall not be used for anchorage, except in the 
case of wall signs attached to buildings with walls of wood. A 
wall sign shall not be supported by anchorages secured to an 
unbraced parapet wall. 


H111.3 Extension. Wall signs shall not extend above the top 
of the wall or beyond the ends of the wall to which the signs 
are attached unless such signs conform to the requirements 
for roof signs, projecting signs or ground signs. 


SECTION H112 
PROJECTING SIGNS 


H112.1 General. Projecting signs shall be constructed 
entirely of metal or other noncombustible material and 
securely attached to a building or structure by metal supports 
such as bolts, anchors, supports, chains, guys or steel rods. 
Staples or nails shall not be used to secure any projecting sign 
to any building or structure, The dead load of projecting signs 
not parallel to the building or structure and the /oad due to 
wind pressure shall be supported with chains, guys or steel 
rods having net cross-sectional dimension of not less than */, 
inch (9.5 mm) diameter. Such supports shall be erected or 
maintained at an angle of not less than 45 percent (0.78 rad) 
with the horizontal to resist the dead /oad and at angle of 45 
percent (0.78 rad) or more with the face of the sign to resist 
the specified wind pressure. If such projecting sign exceeds 
30 square feet (2.8 т?) in one facial area, there shall be 
provided not fewer than two such supports on each side not 
more than 8 feet (2438 mm) apart to resist the wind pressure. 


H112.2 Attachment of supports. Supports shall be secured 
to a bolt or expansion screw that will develop the strength of 
the supporting chains, guys or steel rods, with a minimum */,- 
inch (15.9 mm) bolt or lag screw, by an expansion shield. 
Turnbuckles shall be placed in chains, guys or steel rods 
supporting projecting signs. 


H112.3 Wall mounting details. Chains, cables, guys or steel 
rods used to support the live or dead load of projecting signs 
are permitted to be fastened to solid masonry walls with 
expansion bolts or by machine screws in iron supports, but 
such supports shall not be attached to an unbraced parapet 
wall. Where the supports must be fastened to walls made of 
wood, the supporting anchor bolts must go through the wall 
and be plated or fastened on the inside in a secure manner. 


H112.4 Height limitation. A projecting sign shall not be 
erected on the wall of any building so as to project above the 
roof or cornice wall or, on buildings without a cornice wall, 
above the roof level except that a sign erected at a right angle 
to the building, the horizontal width of which sign is perpen- 
dicular to such a wall and does not exceed 18 inches (457 
mm), is permitted to be erected to a height not exceeding 2 
feet (610 mm) above the roof or cornice wall or above the 
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roof level where there is no cornice wall. A sign attached to a 
corner of a building and parallel to the vertical line of such 
corner shall be deemed to be erected at a right angle to the 
building wall. 


H112.5 Additional loads. Projecting sign structures that will 
be used to support an individual on a ladder or other servicing 
device, whether or not specifically designed for the servicing 
device, shall be capable of supporting the anticipated addi- 
tional /oad, but not less than а 100-pound (445 М) 
concentrated horizontal load and a 300-pound (1334 N) 
concentrated vertical /oad applied at the point of assumed or 
most eccentric loading. The building component to which the 
projecting sign is attached shall be designed to support the 
additional /oads. 


SECTION H113 
MARQUEE SIGNS 


H113.1 Materials. Marquee signs shall be constructed 
entirely of metal or other approved noncombustible material 
except as provided for in Sections H106.1.1 and H107.1. 


H113.2 Attachment. Marquee signs shall be attached to 
approved marquees that are constructed in accordance with 
Section 3106. 


H113.3 Dimensions. Marquee signs, whether on the front or 
side, shall not project beyond the perimeter of the marquee. 


H113.4 Height limitation. Marquee signs shall not extend 
more than 6 feet (1829 mm) above, or 1 foot (305 mm) below 
such marquee. Signs shall not have a vertical dimension 
greater than 8 feet (2438 mm). 


SECTION H114 
PORTABLE SIGNS 


H114.1 General. Portable signs shall conform to require- 
ments for ground, roof, projecting, flat and temporary signs 
where such signs are used in a similar capacity. The require- 
ments of this section shall not be construed to require 
portable signs to have connections to surfaces, tie-downs or 
foundations where provisions are made by temporary means 
or configuration of the structure to provide stability for the 
expected duration of the installation. 


SECTION H115 
THICKNESS OF SIGNS 


H115.1 General. Tables H115.1(1) and H115.1(2) provide 
requirements for the size, thicknesses and types of glass 
panels and projection signs, respectively. 
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TABLE H115.1(1) 
SIZE, THICKNESS AND TYPE OF GLASS PANELS IN SIGNS 


MAXIMUM SIZE OF MINIMUM 
EXPOSED PANEL THICKNESS 
Any dimension | Area (square | ОҒ GLASS 
(inches) inches) РЕ 
ЫЛЫ ЕСЖ БЫН Рака LL 


ТҮРЕ OF GLASS 


Pain, plane or wired 
3,600 Plain, plate or wired 
= 3,60 Wired gs 


For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm’. 


TABLE H115.1(2) 
THICKNESS OF PROJECTION SIGN 


PROJECTION (feet) MAXIMUM THICKNESS (feet) 


For SI: 1 foot = 304.8 mm. 


SECTION H116 
REFERENCED STANDARDS 


H116.1 General. See Table H116.1 for standards that are 
referenced in various sections of this appendix. Standards are 
listed by the standard identification with the effective date, 
standard title, and the section or sections of this appendix that 
reference the standard. 


TABLE H116.1 
REFERENCED STANDARDS 


STANDARD SECTIONS HEREIN 
Test Method for Rate of 
Burning and/or Extent 
and Time of Burning of 
Plastics in a Horizontal 
Position 


National 
NFPA 70—20 тоа] Code Н106.1, Н106.2 
Methods of Fire Test for 
NFPA 701—19 Flame Propagation of H106.1.1 
Textiles and Films 


ASTM D635—14 H107.1.1 
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PATIO COVERS 


SECTION 1101 
GENERAL 


1101.1 General. Patio covers shall be permitted to be 
detached from or attached to dwelling units. Patio covers 
shall be used only for recreational, outdoor living purposes 
and not as carports, garages, storage rooms or habitable 
rooms. 


SECTION 1102 
DEFINITION 


1102.1 General. The following term shall, for the purposes of 
this appendix, have the meaning shown herein. Refer to 
Chapter 2 of this code for general definitions. 


PATIO COVER. A structure with open or glazed walls that 
is used for recreational, outdoor living purposes associated 
with a dwelling unit. 


SECTION 1103 
EXTERIOR WALLS AND OPENINGS 


1103.1 Enclosure walls. Enclosure walls shall be permitted 
to be of any configuration, provided that the open or glazed 
area of the longer wall and one additional wall is equal to not 
less than 65 percent of the area below not less than 6 feet 8 
inches (2032 mm) of each wall, measured from the floor. 
Openings shall be permitted to be enclosed with insect 
screening, translucent or transparent plastic conforming to the 
provisions of Sections 2606 through 2610, glass conforming 
to the provisions of Chapter 24 or any combination of the 
foregoing. 


1103.2 Light, ventilation and emergency egress. Exterior 
openings of the dwelling unit required for light and ventila- 
tion shall be permitted to open into a patio structure. 
However, the patio structure shall be unenclosed if such 
openings are serving as emergency egress or rescue openings 
from sleeping rooms. Where such exterior openings serve as 
an exit from the dwelling unit, the patio structure, unless 
unenclosed, shall be provided with exits conforming to the 
provisions of Chapter 10. 


SECTION 1104 
HEIGHT 


1104.1 Height. Patio covers shall be limited to one-story 
structures not more than 12 feet (3657 mm) in height. 
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SECTION 1105 
STRUCTURAL PROVISIONS 


1105.1 Design loads. Patio covers shall be designed and 
constructed to sustain, within the stress limits of this code, all 
dead loads plus a minimum vertical live load of 10 pounds 
per square foot (0.48 kN/m?) except that snow /oads shall be 
used where such snow /oads exceed this minimum. Such 
patio covers shall be designed to resist the minimum wind 
and seismic loads set forth in this code. 


1105.2 Footings. In areas with a frost depth of zero, a patio 
cover shall be permitted to be supported on a concrete slab on 
grade without footings, provided that the slab conforms to the 
provisions of Chapter 19 of this code and is not less than 3'/, 
inches (89 mm) thick, and the columns do not support /oads 
in excess of 750 pounds (3.36 kN) per column. 
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о APPENDIX J 
GRADING 


Appendix J is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The regulation of this subject matter is outside the statutory authority of this code. 
Local municipalities may not regulate these matters under the authority of this code. 
A municipality may have authority outside of this code to regulate these matters locally, where not preempted. 


© 
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APPENDIX K 
ADMINISTRATIVE PROVISIONS 


Appendix K is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The subject matter in this appendix is preempted by the state building code and may not be adopted by a municipality. | | 
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APPENDIX L 
EARTHQUAKE RECORDING INSTRUMENTATION 


Appendix L is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The subject matter in this appendix is preempted by the state building code and may not be adopted by a municipality. 
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APPENDIX M 
TSUNAMI-GENERATED FLOOD HAZARDS 


Appendix M is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The subject matter in this appendix is preempted by the state building code and may not be adopted by a municipality. 
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APPENDIX N 
REPLICABLE BUILDINGS 


Appendix N is not adopted by the State of Oregon, Building Codes Division, as part of this code. 
The subject matter in this appendix is preempted by the state building code and may not be adopted by a municipality. | | 
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APPENDIX O 
PERFORMANCE-BASED APPLICATION 


SECTION 0101 
GENERAL 


0101.1 Introduction. The following provisions are 
excerpted from the JCC Performance Code for Buildings and 
Facilities and may be used in conjunction with the Alternate 
Methods provisions in Chapter 1, or for a review of submit- 
tals requiring a rational analysis or performance-based 
design, where requested by the permit applicant in accor- 
dance with Chapter 1. 


0101.2 Reserved. 


0101.3 Construction document preparation. Construction 
documents required by this appendix and Chapter 1 shall be 
prepared in adequate detail and submitted for review and 
approval in accordance with Section 107. 


O101.3.1 Review. Construction documents submitted in 
accordance with this appendix and Chapter 1 shall be 
reviewed for code compliance with the appropriate code 
provisions in accordance with Section 107. 


0101.4 Construction. Construction shall comply with the 
approved construction documents submitted in accordance 
with this appendix and Chapter 1, and shall be verified and 
approved to demonstrate compliance with this code. 


0101.5 Documentation. The registered design professional 
shall prepare appropriate documentation for the project, clearly 
detailing the approach and rationale for the design submittal 
and the construction of the building, facility or process. 


O101.5.1 Reports. The design report shall document the 
steps taken in the design analysis, clearly identifying the 
criteria, parameters, inputs, assumptions, sensitivities and 
limitations involved in the analysis. The design report shall 
clearly identify bounding conditions, assumptions and 
sensitivities that clarify the expected uses and limitations of 
the performance analysis. This report shall verify that the 
design approach is in compliance with the applicable codes 
and acceptable methods and shall be submitted for concur- 
rence by the building official prior to the construction 
documents being completed. The report shall document the 
design features to be incorporated based on the analysis. 


The design report shall address the following: 
1. Project scope. 

Goals and objectives. 

Performance criteria. 

Hazard scenarios. 

Design fire loads and hazards. 

Final design. 

Evaluation. 


SIM dcos 
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8. Bounding conditions and critical design assumptions. 
9. Critical design features. 

10. System design. 

11. Supporting documents and references. 

12. Preliminary site and floor plans. 


O101.5.2 Design submittal. Applicable construction 
documents shall be submitted to the building official for 
review. The documents shall be submitted in accordance 
with Chapter 1 and the municipality’s procedures and in 
sufficient detail to obtain appropriate permits. 


0101.6 Review. Construction documents submitted in accor- 
dance with this code shall be reviewed for code compliance 
with the appropriate code provisions in accordance with 
Chapter 1. 


O101.6.1 Peer review. The owner or the owner's autho- 
rized agent shall be responsible for retaining and 
furnishing the services of a registered design professional 
or recognized expert, who will perform as a peer reviewer, 
where required and approved by the building official. 


O101.7 Permits. Prior to the start of construction, appropri- 
ate permits shall be obtained in accordance with the state 
building code and the municipality 's procedures. 


0101.8 Verification of compliance. Upon completion of the 
project, documentation shall be submitted that verifies perfor- 
mance and prescriptive code provisions have been met. 
Where required by the building official, the registered design 
professional shall submit a report that verifies bounding 
conditions are met. 
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Mixed occupancy ........ 508.2.3, 508.3.2, 508.4.2 Smok tected 100534 1005.3.2. 1006.3 
Моон... 1. >. ры 506, 510 Jd pia аты СТ: а а" 
Occupied Тоог. „а Аст 503.1.4 1009.6.4, 1019.3, 1027, 1030.6.2 
Open mall бшїйїпд..................... 402.4.1 Travel distance ............... 1017.2, 1006.3, 
Open parking garage . . .406.5.4, 406.5.4.1, 406.5.5, 1030.7, 1006.2. 1 
510.2. 510.3. 510.4 Mixed'occupahcles: . :. расе emet 508.3, 508.4 
510.7, 510.8, 510.9 Accessory ../29 а сусыны А o ме 508.2 
Private garages and carports............. 406.3.1 Education .......................... 303.1.3 
SUSCISNDIOMISIOHS: os acne e I o ne meii 510 ІУЕЙКӘНСЕЛДЕ 2а Туа БОЙ 508.5 
Unlimited area ................ 503.1.1, 503.1.3, Mall бшійіп9в........................... 402 
p 506.1.1, 506.2, 507 Other occupancies ..... 303.1.1, 303.1.2, 303.1.3 
uw AREA FOR ASSISTED RESCUE, EXTERIOR Parking below/above OE > EO no 510.7, 510.9 
(see EXTERIOR AREA FOR ASSISTED RESCUE) Religious facilities Tt sida IRURE SEIT 303.1.4 
AREA OF REFUGE (see also ACCESSIBLE ie ое Е. е гаа ор 510.2 
МЕАМУОРЕСКЕЗБ).. 2... осе а een 202 Motion picture theaters.............. 409, 507.12 
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Occupancy exceptions. ` . .303.1.1, 303.1.2, 303.1.3, ЕҒігеаіѕісі.......................... 0102.28 Т? 
303.1.4, 305.1.1, 305.2.1 eve toad... 2h. 1607.1, 1607.14.2.1, 1607.14.3 
ВЫ ГЕ $, co cee Ded oes 2902 Манао. S EN 3105.3 
Riskicategory. ..... ааа Table 1604.5 Motor vehicle service stations (canopies) .. . 406.7.2 
Seating, fixed (see SEATING, FIXED) Hernndpnanb РЕА ОЕА RES D102.2.8 
Seating, open-air assembly seating....... 1030.6.3 DUTIES. АҚЫ re ства Мей 2606.10 
Seating, smoke-protected .............. 1030.6.2 
Sprinkler protection ....... 410, 504.3, 506.2, 507.4 B 
507.6, 507.7, 507.12, 903.2.1 
Stages and platforms............... 410, 905.3.4 BALCONIES 
Standpipes............. 905.3.2, 905.3.4, 905.5.1 м, 1109.2.4 
Unlimited агеа............. БОРА M Ai epe, У =... AC Ny UAI I SENE ee 
507.7. 507.12 Construction, ежепог.................. 705.2.3.1 
ASSISTED LIVING i ise ge ROT ERN TERT TTA 10725, 1108,7 
(see GROUP 1-1 and GROUP В-4)......... 308.2, Ла И... oo EE ee 1015.2 
310.5, 420 т lod Fk ck GN entem Table 1607.1 
ATMOSPHERIC ICELOADS................ 1614 Means of едгезз................... 1021, 1030.5 
о ох 202, 404 Open mall building................ 402.4.3, 402.5 
Alarms and detection............. 404.4, 907.2.15 Ргоесіоп..................... 705.2, 705.2.3.1 
ooo ЕТТЕГІ 404.6, 707.3.6 Public right-of-way encroachments ....... 3202.3.2, 
Volo СООК ЕСТИ: 404.8 3202.3.3 
Means of egress . . 404.9, 404.10, 404.11, 1006.3.2, т Les у... р. я» ани 1017:2.1 
1017.3, 1019.3, 1023.2, 1028.2 BARBECUES PY а «зе асы ел, Жа M 266 (Rie mL AL La ad 2801 
ВЮК controls... ous 2573: 404.5,909  BARRIERS 
SPORON protection’... i... enn 404.3 Fire (see FIRE BARRIER) oO 
Standby power... i: ..cc...... SEE 404.7 Ресеяпап робюсіоп..,.................. 3306 
Travel distance . . . 404.9, 1006.2.1, 1006.3, 1017.2 Smoke (see SMOKE BARRIER) 
GENRE. ee 404.2 os ЕТО 202, 406.4.2, 1607.10 
MENU ere Pon peace mer iac m or PER 202 BASEMENT (see UNDERGOUND BUILDINGS). . 202 
o o Cet лыу А 910... АЗИ 1209.2 Aircraft һапдагв....................... 412.32 
Combustible storage ..................... 413.2 Area тодїйсайоп...................... 506.1.3 
| оо АЕ 718.4 Emergency escape ...................... 1031 
ИОТ 720.3.1 MEME 1006.3.4 
КЕРЕ... Хх 1607.1 Flood іоа08..................... 1612.1, 1612.4 
Unusable space fire protection ........... 711.2.6 Height modifications їог................... 510.5 
COCOS TENERENT 1202.2 Prohibited.................. 415.6, 415.7, 415.8, 
AUDITORIUM 415.11.6.2, 418.1, 421.2 
(see ASSEMBLY OCCUPANCY)..... 303, 305.1.1 RGCENIBIOONNG 17 tS. ean оо te RS Appendix F 
Века, да, аач куз 1109.2 Sprinkler protection .................. 903.2.11.1 
ЕОУРГӘЗПОИОрЮВВ.............;........ 1030.4 Waterproofing and dampproofing............ 1805 
ШӘНОРВИСӘНЕв,...................... 1030.5 BASEMENT WALLS 
Motion picture projection гоотз.............. 409 Soloads 0 o MR. Та ШК» 1610.1 
Stages and рјаногт5...................... 410 Waterproofing and dampproofing............ 1805 
AUTOMOBILE PARKING GARAGE BATH AND BATHING ROOMS 
(see GARAGE, AUTOMOBILE PARKING) (see TOILETS AND TOILET ROOMS). . Chapter 29, 
от. Т ORE iss 5 ы. wee os ТК 202, 3105 101.4.3, 105.2, 3114 
Design and construction ................. 3105.2 BAY AND ORIEL WINDOWS.............. 705.2.4, 
ПИО, EU Cil. ал wey 3201.4 1406.2, 1408.2 (7 
Encroachment, Public right-of-way encroachments ....... 3202.3.2, 
public right-of-way ....3202.2.3, 3202.3.1, 3202.4 320233 
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BLEACHERS......... 202, 303.6, 1030.1.1, 1030.17 
ACCOSSIBIBV. c vereor acum nte В 1104.3.2, 1109.2 
О EAS 1030.1.1, 1030.17 
4 o МА АН МИРИНА КО УЛ Table 1607.1, 1607.19 
касна ова э sh oscars s,s nih exo MSAN D OME 1004.6 
Separation’ 2... .. ЕУ. 903.2.1.5.1, 1030.1.1.1 


BLOCK (see CONCRETE BLOCK AND GLASS UNIT 
MASONRY) 


BOARD OF APPEALS ...... 104.8, 113, Appendix B 
Alternate тетрегз.................... B101.3.2 
Application for арреа!................... B101.1 
BOSIO'OCBOISIO es а B101.7 
Limitations on ашпощу................... 113.2 
Membership оѓ боага ................... В101.3 
NOICE OLME c ъа ue ТЕ В101.5 
оре ес и d Rester AV 113.3, B101.3.1 

BOILER ROOM 
шақтысы SaaS А ОН eter ПИ Жы. 1006.2.2.2 

сы. и УМ ТЕС 2204.2 
ЈАТО ПОРТО У Е uo ocu uem. 1901.3, 1905, 2204.3 

BONDING, MASONRY......... 1805.2.2, 2103.2.2, 

2113:3.1, 251077 

BRAGED WALE EINE. eue vy 756 202 
Тасе o ek v osse A st a e 2308.6 
Seismic requirements. ....... 2308.6.6.2, 2308.6.8, 

2308.6.10.2 
о Галсћогаде. о PU 2308.6.7.3 
SBBCIDO: eos cu cs ОЕ TRMCOME ЖЕ 2308.6.1 
SUPPONI a Ыманы н Св... ТОР) 2308.6.8 

ВКАСЕОЛЛАЕГРАМЕН................27..: 202 
Alternative bracing......... 2308.6.5.1, 2308.6.5.2 
COMECON S ie oss s nae ss соо орз ee 2308.6.7 
епа Е ан: НИВИТЕ НАЕ 2308.6.4 
ШӘРЕНЕП» АС и NR 2308.6.2 
о, 2525 он 2308.6.3 

BRICK (see MASONRY) 

BUILDING 
Area (see AREA, BUILDING).......... 202, 502.1, 

503, 505, 506, 507, 508, 510 

SIDE А 22.2 2552-50 ы ММ 3303 
ЕИО а. e EET MT Uh ЧАЙЫ, 101.4.7 
ОВОР хинчек ва 706.1 
Height (see HEIGHT, BUILDING). ...... 502.1, 503, 
504, 505, 508, 510 

Occupancy classification .............. Chapter 3 
Party маво Ath ar ah ai ft it 706.1.1 
Карта е: а 2800 Appendix № 

BUILDING DEPARTMENT................... 103 

BUILDING OFFICIAL : :. 21. а о Se 37 202 
Duties and powers ........2..2.. де 103, 104 
GQualificatibhis: Gee 222.27. ВИ АН Appendix A 
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lust ое o e t 104.7 
ТӘЗМІЛЕМӘЙЕ 22052 сене ee NEM А101.4 
BUIDT-UP'ROOFS. о DES 202, 1507.10 
BUSINESS OCCUPANCY 
(GROUP B) 5C. ткм 303.1.1, 303.1.2, 304 
Alarms and detection ................... 907.2.2 
Ambulatory care facilities ............... 304, 422 
ОВ CER S ка Us 503, 505, 506, 507, 508 
UU HV т TNT EID CINA 503, 504, 505, 508, 510 
Higher education laboratories. ........ 428, 2702.2 
Incigentaliüsg8 ors c uen ono Rabe 509 
Interior finishes............... Table 803.13, 804 
PAUSE 6. е ее Table 1607.1 
Means of egress 
МОВ РАУ A OT ERAT 1018.3 
Stairway, exit access. о. ыла on ЕД 1019 
Travel distance ........ 1006.3, 1017.2, 1006.2.1 
Mixed occupancies........... 508.2, 508.3, 508.4 
ACCESSONY 235-222. ЊЕНУ PT AST 303.1.2, 508.2 
Ambulatory care facilities ................. 422 
ТИ M MEN ТС E ЫЫ 303.1.2 
Educational:.< ^. МА arch ages 303.1, 304.1 
LNSO UNIS: a ana ғады CER 508.5 
Маат м << ae aay oleae жы YS 402 
Parking below/above........ 510.7, 510.8, 510.9 
Special mixed: ai... dev sh н УРЕ 510.2 
Occupancy exceptions........... 303.1.1, 303.1.2 
РЕНА IIl es «osse o emn Y PR 2902 
ВЕКОВ sever ri rares Table 1604.5 
БПЛ DIOIBCHOR oL е 903.2.2 
Unlimited агеа.............. 507.4, 507.5, 507.13 
с 
CABLES, STEEL STRUCTURAL............. 2208 


CALCULATED FIRE RESISTANCE 
(see FIRE RESISTANCE, CALCULATED) 


CRNDBIES 1^0. 7. НЫ 202, 706.5.2, 3105 
Design and construction................. 3105.2 
Drainade МЕ ht E 3201.4 
Encroachment, public right-of-way........ 3202.3.1 
iilius EPIO RC MERI Ee D102.2.8 
У Lom ES Table 1607.1, 1607.14.2.1 
МИЛАШКА. I uns Arp BAL Е 3105.3 
Motor vehicle related............. 406.2.2, 406.7.2 
Permanent lever oves S 3105, D102.2.8 
АНЕ co PPM Sese emer NES S 2606.10 

CARBON MONOXIDE ALARMS AND 
DETEGION. тл ел. c Зе патлу 202, 915 

CARE FACILITIES (see HEALTH CARE) 

CARE PROVIDER STATIONS ............. 407.2.2 

GARBSUITBS г... а leet: 202, 407.4.4 
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Ce А ае ЕН 105.2 
FIBGRCOVOTDnO Esse ehe hens 804.2, 804.3 
Textilecelling finish... ......... Lr ЊЕ 803.6 
Textile wall соуегіп05..................... 803.5 

CATWALKS (see TECHNICAL PRODUCTION AREAS) 
ОИС: cate ce. are Й aE a 410.2.2 
Тео own. eae, Se 3. с Table 1607.1 
Means of egress ................ 410.5, 1011.16 
ЭРППМӘШР ОӨОНОПЕ s. es oe ce aa cote wae 410.6 

CEILING 
и ОЬ ОИ 808 
HUE ETT Ie oss 406.2.2, 409.2, 909.20.4.3, 


1003.2, 1011.3, 1012.5.2, 
1204.2.2, 1208.2 


Маје И je Cam EN DET C ETE ER E 803 
Penetration of fire-resistant 
assemblies. .......... 713.4, 716.1.2.3, 716.3.4 
Suspended acoustical.......... 808.1.1, 2506.2.1 
CELLULOSE NITRATE FILM ...... 409.1, 903.2.5.3 
CERAMIC TILE 
е ОР сова oig ко NE 2103.2.3 
CERTIFICATE OF OCCUPANCY ........ 106.2, 111 
CHANGE OF OCCUPANCY ........ 101.4.7, 111.1, 
116.5, 202, 3113.1.1, D103.2 
CHILD CARE (see DAY CARE)........ 305.2, 308.5 
у О ева 202 
ОТРИ alr eagles ct rs nz rA EE 718.2.5 
т РРР as ка с њу еще eS 1503.5 
200 0T chee РАЯ 21112412213 
Protection from adjacent construction....... 3307.1 
CHURCHES 
(see RELIGIOUS WORSHIP, PLACES OF) 
СВОЕ Sees ДАР. У. 1507.3 
Е Silat ot ea ne oe ору атда 3 1504.3 
CLINIC 
Hospital 
[see INSTITUTIONAL (GROUP |-2)]....... 308.2 
Outpatient 
(see AMBULATORY CARE FACILITIES) ... .202, 
304.1, 422 
poy TES Love) SS) err ER 426.1.6 
CODES sis pA nies Chapter 35, 101.2, 101.4, 
102.2, 102.4, 102.6 
COLD-FORMED STEEL................ 202, 2210 
Light-frame construction .................. 2211 
Special inspection............ 1705.2.2, 1705.2.4, 


1705.12.2, 1705.13.3 
COMBUSTIBLE DUSTS. . . 202, 307 4, 414.5.1, 426.1 
COMBUSTIBLE LIQUIDS . . 202, 307.1, 307.4, 307.5, 


414.2.5, 414.5.3, 415.92, 
415.10.1, 418.6 
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COMBUSTIBLE MATERIAL 
Concealed spaces................. 413.2, 718.5 
Exterior side of exterior ма!................ 1405 
High-pile stock or rack storage....... 413.1, 910.2.2 
ooi and Тура... E 603, 805 
COMBUSTIBLE PROJECTIONS... . 7052, 705.2.3.1 
COMBUSTIBLE STORAGE........... 413, 910.2.2 


COMMON PATH OF EGRESS TRAVEL .... 1006.2.1 
COMPARTMENTATION 


Ambulatory care facilities............ 422.2, 422.3 
оо ОИ Еее и 407.5, 407.6 
оО ССРИ ОНЕРИ рись, 408.6 
РАВОГА ЮГ ол Сэ os Е: 428.3 
Underground buildings............. 405.4, 405.5.2 
COMPRESSED GAS .............. 307.2, 415.11.8 
CONCEALED SPACES ................ 413.2, 718 
СОМБЕЕТЕ о.о ср Chapter 19 

Ue gen Aer Pr n 1901.2, 1903.1, 1905 

AU UCVUCD Кк шз Слз. зз зә ЖЫЛ 1901.3 

Calculated fire гевізігпсе.................. 722.2 

GonstructionigocuMentsS: ................. 1901.5 

ВЕНУ ес с ААВ 1904 

АОВ к ee 7. 1809 

Foundation walls ............... 1807.1.5, 1808.8 

Matengim eese ouis fears aes 1705.3.2, 1903 

Aut се и «ова танке A 1906 

Reinforced gypsum concrete............... 2514 

RedentereoBind: co vids nre tnr kms Appendix F 

Вор... ое... o MEAE 1504.3, 1507.3 

ВЕ gx е... юш Фа 1908 

СЕВАН cies . stuns ола EE 1907 

Special inspections ......... 1705.3, Table 1705.3 

GULCELCUM NET „элиг нуз» меча V 1903 

SUAS OSE Hoe ese cce Sn 1705.3.2 

Wood SUDDO. < oam e eaaa t 1 ОКНА 2304.13 
CONCRETE MASONRY 

Calculated fire resistance.................. 722.3 

COSPICUO de ame I. role eer ee Mase 2104 

TSS oe и ЕСТІСЕ. 2101.2, 2108, 2109 

ЛЕТНЕ МЕГАН 2103.1 

Sinace bonding. nu oves 2103.2.2, 2109.2 

SUDOGO SUDDOIL e Жер E one е А 2304.13 
CONGREIEROOGFTILE: . Rem 1507.3 

WindTesistance .....5 :...:: 0 1504.3, 1609.5.3 
CONDOMINIUM (see APARTMENT HOUSES) 
CONDUIT, 

PENETRATION PROTECTION. ..... 713.3; 10235 
CONFLICTS INCODE.............. 102, 104.10.1 
CONGREGATE 

LIVING FACILITIES....... 202, 310.2, 310.3, 310.4 
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à CONSTRUCTION Fire-resistance rating ................... 414.2.4 
“ (see SAFEGUARDS DURING CON-STRUCTION) Maximum allowed quantities.............. 414.2.2 
CONSTRUCTION DOCUMENTS ..... 107, 202, 1603 Numero nape ovis x oki ob o SSNS 4142.3 
Alarms and detection................... 907.1.1 CONVENTIONAL LIGHT-FRAME 
Бар CENE еда ERES 107.2.5 CONSTRUCTION. ............ 202, 2302.1, 2308 
Concrete сопвігисіоп................... 1901.5 Additional seismic requirements............. 2308 
Design load-bearing capacity............. 1803.6 Braced ма пева « £5 Enero Lass 2308.6 
А oso) с ova nb e Ms 107.2.4 Connections and fasteners.............. 2308.1.2 
КӨЕ ДЄП. а а assis летно 107.2.2 Designof elements... ja... PE • 2308.8 
Fire-resistant joint зузјетл5.................. 715 ООО ke seal dus e 2308.4.2 
ЕСРИ Вены 107.2.6.1, 1603.1.7 Foundation plates ог sills ................ 2308.3 
giaordivelload . m. ы. sce. nee ge eee MES 1603.1.1 е СЫН mb e 2308.4.1 
ововећтсај „2х... 2: rr Ена 1603.1.6 НО d 22220, ih IR nce ETRAS ORE 2308.2 
Means. OLOQreSs) 0... om NUS 107.2.3 Roof and ceiling framing................. 2308.7 
Banetrators cet. кузел cr ere re EIU 714 RVI es o Bus ee ex enc waht о d 2308.5 
parit aBDICSHOIT i so cot ur tee ERST 105.1 CONVEYING SYSTEMS .................... 3004 
ROCIO Лык sis. Wh uri re EV Y на ғыт 107.2.8 CORNICES 
Betentlon 222, cus Tog 107.5 РОО ое TQ T VI LET 202 
BAG VIB ene сл, ын ruri E ar 107.3 (а ПЕТОРО О ese. Г.Д ew BR RAS 718.2.6 
EROGO OSSOmblies а, „лке НО: 1503 ро. ЕЕ Table 1607.1 
Коомимелова goes eme сал 1603.1.2 DAGBONIY sh eae sues и ар RES 2104.1.2 
Roof fain load баба 5. а neal 1603.1.9 СТОЈАН aaa SELLO 705.2, 705.2.3.1 
КОО Snow баб. ау T ub NIBSca 1603.1.3 Public right-of-way 
Selamie-. ыы 1603.1.5, 1705.14.2, 1705.14.3 encroachments............. 3202.3.2, 3202.3.3 
ЖЬ eo ЕУ cde... ee a 107.26 | CORRIDOR (see CORRIDOR PROTECTION, EXIT 
Ww Е ба оно нее 1603.1.8 ACCESS, FIRE PARTITIONS and SERVICE COR- 
Temporary әіпісштев,.................. 3103.2 ч сы oneri c HP з Td 
COTTON а ANUS зи 1603.1.4 E а р и Пинк ша ee 
CONSTRUCTION JOINTS GOnmInulty «ees fs сга НОЯ 1020.6 
EXE I Еа Согу 1908 Covered and open mall buildings . . .402.8.1, 402.8.6 
Ба а до cS o CIEL E 1020.4 
CONSTRUCTION TYPES........... Chapter 6, 202 a 1003 5 
Aircraft-related occupancies............. 412.2.1, уа раа АН | 
Encreachment: «45874: РМ ГИР И 1020.3 
Тарје 412.3.6, 412.5.2 G 
"cl. [OD Ho АА И А T eee 415.11.2 
ROPER ALON re MN Ar Ro DE ops 602 
Combustible material in GIG C VELIE UI bessere 420.7, 420.8 
Type | and Type |! construction......... 603, 805 GroUpT-2. : 2: da 407.2, 407.3, 407.4.1, 407.4.3 
Covered and open mall buildings.......... 402.4.1 Headroom BEN ae ТЕА 1003.2, 1003.3 
РЕ... ое Ез” чн idl ey ae ышы ni de dm 
Fire resistance ........... Table BOT Tabie T065. UNE. reet талмен 
майа M ТУ са ор ЭВ 403.2 Walls... ... D 708.1, 1020.1 
LO Te E халы ы Table 601, 602.2, 603 Width/capacity......... 1003.3.3, 1003.6, 1005.3.2, 
а Fa m Cane’ Table 601, 602.2, 603 1005.7, 1020.3, 1020.4 
eile Зе Table 601, 602.3 CORRIDOR PROTECTION, EXIT ACCESS 
нае. Table 601, 602.4 Construction, fire protection ............... 708.1, 
МҒТС oy ДАО, Т). eee Table 601, 602.5 Table 1020.2, 1020.7 
Underground Биігіп0в................... 405.2 DOORS ЕЕ Алғы POS E ЫҚ dens 716.2.2.1 
CONTRACTOR’S RESPONSIBILITIES....... 901.5, Elevator hoistway opening.............. 3006.2.1 
1704.4 Glazing “ЕТІС Vie Re grt PRODR NEN ТІК 716.2.5:3 
ЧӨ сомткогАКЕА................. HAZ TORE атаана М jal Sa > 
хо cr inn Ter Interior finish................ Table 803.13, 804.4 
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Opening pratection. . .. : a... а 716 
МООА e. asco РАНО 1020.6, 1020.6.1 
CORROSIVES . . .202, 307.2, 307.6, Table 414.2.5(1), 
414.3, 415.10.3, 

Table 415.11.1.1.1 

COURTS (see YARDS OR COURTS)......... 1205 
COVERED AND OPEN MALL BUILDINGS. ..... 402 
Alarms and detection . . . . . 402.7.4, 907.2.21, 2702.2 
Anchor buildings ............ 402.4.1.2, 402.4.2.2, 


402.4.2.3, 402.5, 
402.8.2.3, 402.8.4.1 


СОНИН Уре: oin rl 402.4 
Ele department. 5s го: dae 402.3, 402.7.5 
О MATO CETERIS Dee 402.6.1 
Шала ODER EO OE л. pr eU 402.6.2 
ВВ ОГВОГев8 T ГЕ, 402.8 
О Lr. esa ke ба бе Ее. 402.8.2 
Open mailleonstruction 2... о. а 402.4.3 
зу sos Shc cc ec ae tae ГАЛ 402.2 
Parking structures ........... 402.4.1.3, 402.4.2.3 
РеПи Ле : 22. deri rs 402.1.1 
РУ Вы 402.6.3, 424 
ото е азу»... А, мел rc 402.4.2 
атары АТТЫ 402.6.4 
SIMONE COMMON со. «а. ъ=. к<. = ығы» s 402.7.2 
ЭРППКІӘС ТОВ... ........ ee a А 402.5 
SED VI РОМӨГ ат BR 402.7.3 
Standpipe system .............. 402.7.1, 905.3.3 
Travel distance ........ 402.8.5, 1006.2.1, 1006.3, 

1017.2, 2902.3.2, 2902.3.3, 2902.5 

COVERED WALKWAY 


(see PEDESTRIAN WALKWAY)..... 3104, 3306.7 
CRAWL SPACE 


Bio S SINCE TERRENT а а а 1209.1 
ECC UB NOCT EC TERCIO 1805.1.2 
Unusable space fire protection ........... 711.2.6 
МЕРЕКЕ а Уб. ду... + газе 1202.4 
Oaa E 202, 2308.5.6, 


2308.6.6, 2308.6.8.3 
CROSS-LAMINATED TIMBER ..... 602.4, 602.4.4.2, 


2303.1.4 
рога. BEST A ШЕ. AL ДЕ 2304.11.3.1 
КОР ep а 2304.11.4.1 

CRYOGENIC ........... 202, Table 307.1(1), 307.4, 


307.5, Table 414.5.1, Table 415.11.1.1.1 


D 
DAMPPROOFING AND WATERPROOFING ... 1805 
с rage mer ri 1805.2, 1805.3 
Subsoil drainage system ................. 1805.4 
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DBAYCARE узы. 305.2, 308.5, 310.41 Т? 
Абебе у, ue o ree urs S 1103.2.12 
ve e ci ЛУ Л COO ЛАС АРЫ 308.5 
М СЕ aA а ERE T ток 308.5, 310.4.1 
Ин < 308.5, Table 1004.5, 1006.2.2.5 

БЕЛО БМО. ruin 415.11.3.3, 1020.5, 1021.1 

DEABDLOAB: и an ~ 202, 1606 
Foundation design load .................. 1808.3 

DECK 
Anchorade оа т ан у ата s 1604.8.3 
а Сар LESS eee РР. Table 1607.1 

DEPPECTIONS. а и 1604.3.1 
Framing supporting дјав5................. 2403.3 
Preconstruction load tests.............. 1709.3.1 
VWobQ'dIaphirediis.« «2 rou Sr лде ҮТҮ: 2305 
Wood shearwalls. i... per S 2305 

PCC THOU Tee TN ЯЕ: 3303 

DESION'STIRENGTH +...» Т. ton 202 
Conformance to standards................ 1706.1 
МӘМІШЕЕНЕІБ;: 5:25: ре: Unionis 1706.2 


DESIGNATED SEISMIC SYSTEM..... 202, 1704.3.2, 
1704.4, 1704.5 


Seismic сөліПсайюоп..,................ 1705.14.3 
SPECialINSPECHON, ... ee meh се и 1705.13.4 
DRAINS T eiae sevens ТАА meres 202 
JN: [ACLS КЫ certes quitar rn ER RAE 24 1604.4 
ОНО ое Дам гаа сав vut 2508.6 
Special inspection ........... 1705:5.1, 1705.12, 
1705.13.2 
Vile а a ee eee КЕМІСЕ 2305, 2306.2 
БЕКА ees Е are ИИ or RERUM 1010 
IU VENGIOSUTOS д. воза лы 404.6 
а а, б a Ae аи тыз 1007 
ВЕ УВВ ол 1010.2.13 
Dwelling unit separations......... 406.3.2, 412.4.1 
coco 55 os cir ans ists che еды e t 1010.2.8 
EIMOMGNCY евсаре 5.2. oou 42S и 1031.2 
Fabrication (HPM) areas.............. 415.11.1.2 
Fire 
(see OPENING PROTECTIVES)... 716.2, 1023.4 
[о НЫ 715.7, 716.2.5, 716,3, 1404.13 


Hardware (see LOCKS AND LATCHES). . .1005.7.1, 
1010.2, 1010.2.9 


пажатаоое storage. 22222222... 415.11.6.7 
FIOUZOn ОВО > о us eo зид + arate еш 1010.3.3 
ІБӘССИВЕПСӨЕ e. аса месе та йүн 1010.2.14 
1-2 occupancies ,............. 407.3.1, 1010.2.14 
1-3 occupancies ... 408.3, 408.4, 408.8.4, 1010.2.15 
RRC ДЕЙ ҚОЙСА с 1010.1.4, 1010.1.5 
Locks for toilet facilities .................. 2902.4 
Орегавоп 5. ssa es 1010.1.3, 1010.2, 1010.2.9 
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Panic and fire exit hardware..... 1010.2.9, 1010.4.1 


Power-operated ...................... 1010.3.2 
ВОО ЗА у» usu re а ЇЙ 1010.3.1 
ЗӨ И о ose sa eee vo 402.8.8, 1010.2.10, 1010.3.4 
зепзортејевве за «s eee ree тј 1010.2.12 
ве SWINGING ~ « «n dom cree ceed КЕ 1010.1.2 
Smoke. is lusu es BNET USC 710.5 
они Хак os OM ERI 1010.2.7 
Stairways, high-rise .................... 403.5.3 
Structural testing, ежепог................ 1709.5 
Thresholds... 5.5% vens 1003.5, 1010.1.4, 1010.1.6 
Vestibule: Ки 54 у» прот 1010.1.7 
МОЕ уу Me 1010.1: 17 1010-7.1.1 
DORMITORIES......... 202, 310.3, 310.4, 420.11.1 
Accessibility ...:.... 20.028" 1108.6.2.3, 1108.6.3 
OORITI Ones ett. nee ears 420.11, 904.14 
Fire alarms and smoke alarms............. 420.5 
ИЕ се ви ГҮЛ УУ 420.2, 420.3 
Sprinkler Protection. ранен 420.4 
DRAFTSTOPPING т... ok. whine a вуна 202 
о УК See Ч 718.4 
Floor-ceiling аззетЬ!ез.................. 718.3 
DRINKING FOUNTAINS..... 1110.5, 2902.5, 2902.6 
Accessibility ....1110.5.1, 1110.5.2, 1110.6, 1112.3 
DRY CLEANING PLANTS ................ 415.9.3 
DRYINGRODMSL. S voe meg oe hes edb epee s 417 
DUNMENRITERNSS. Lore deir teen metet: 713.14 
DWELLING UNITS .............. 202, 310.3, 310.4 
Accessibility ............... 1103.2.3, 1103.2.12, 
1105.1.8, 1106.3, 1108 
Alarms and detection............. 420.5, 907.2.8, 
907.2.9, 907.2.12 
ТН МТС о 6 ад ы; 1208.3, 1208.4 
Efficiency dwelling unit.............. 202, 1208.4 
Ро Ni um. РНС Жыл Bt 15 310 
Live/work units (see LIVE/WORK UNITS) 
Plumbing fixtures required .......... Table 2902.1 
СОРПА о лан 101.2 
Бабата ое НИН СКЫ ЕС 420.2, 420.3 
И transmission v0.4. 55... ey o? оа оа: 1206 
Sprinkler protection............... 420.4, 903.2.8 
E 
EARTHQUAKE LOADS (see SEISMIC)........ 1613 
EARTHQUAKE 
RECORDING EQUIPMENT........... Appendix L 


EAVES (see COMBUSTIBLE PROJECTIONS AND 
CORNICES) 


EDUCATIONAL OCCUPANCY (GROUP Е). ..... 305 
Accessibility .......... 1109.2, 1110.5.1, 1110.5.2 
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Alarms and detection ................... 907.2.3 
PROD TM: ТЫ. ЖЖ ЕЕ ТУЛ S 503, 505, 506, 507, 508 
о ВН ИМ пи са таа E 503, 504, 505, 508 
incidental usas «7.707. MEA NE та В 509 
Interior finishes............... Table 803.13, 804 
а со i eS ee ВН У Oral Table 1607.1 
обе а О з но ЛЕЯ 1010.2.8 
Means of egress 
Е о РЛІ ТІ. 1018.2, 1018.5 
и о dre S scm um а СЕ 1020.2, 1020.3 
Panic hardware...) ее ЈУ ate О 1010.2.9 
Stairway, ехії ассез$.................... 1019 
Travel distance ...... 1017.2, 1006.3.3, 1006.2.1 
Mixed оссирапс!ев................ 508.3, 508.4 
РОО adeo sedie s prs rd fe 303.1.3, 508.2 
Assembly... лу TT eS 303.1.3 
DAY. саге: ое. ТЕ, 305.2, 308.4, 310.4.1 
Education for students 
above the 12th grade......... 304, 307.1, 427 
Gyms (see GYMNASIUMS) ............ 303.1.3 
Libraries (see LIBRARIES).............. 303.4 
Religious ГәсіШев..................... 305.2 
Stages and platforms .................... 410 
Plumbingifixtures ;... uie ви M У OR 2902 
Risk ostedory с.о. SEMEN Table 1604.5 
Sprinkler РОМОЙ. с, loe ee 0 903.2.3 
LINEA аков и QE Lush па ee poms 507.11 


EGRESS (see MEANS OF EGRESS). .... Chapter 10 
ELECTRIC VEHICLE 


CHARGING STATION.............. 202, 406.2.7 
ELECTRICAL E «oes Chapter 27, 105.2, 112, 
Table 509.1, Appendix K 

ELEVATOR tn... ooo qmod desk Chapter 30 
AGGSSSIBII S s erre Tus 1009.2.1, 1009.4, 
1009.8, 1110.8, 3001.4 

Car size А.т, v 403.6.1, 3001.4, 3002.4 
СОЛЕСИП. г... ет TE 713.14, 1607.11.1 
Conveying вузіетв....................... 3004 
Emergency communication............... 3001.2 
Emergency operations ........... 3002.3, 3002.5, 
3003, 3007.1, 3008.1.4 

Fire service ассевв................ 403.6.1, 3007 
ASS, ДОК алыл, +. Пана 2409, 3002.8 
КОВА эз олу ылы „Жл + уз 403.2.2, 403.4.8, 403.6 
Hoistway enclosures......... 403.2.2, 713, 1023.4, 
1024.3, 3002, 3007.5, 3008.5 

THOSE AY MEINE bs corpo sre ВАЛИ 3007.5.2 
Hoistway pressurization ................. 909.21 
Hoistway rated corridor opening.......... 3006.2.1 
БЕРЕ е conto rd te И ОМЕН 3003.3 
да Е 1009.4, 1009.8, 3006, 3007.6, 3008.6 
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Machine TOOms ........0.. . =. Table 1607.1, 3005 
Means of egress ......... 403.6, 1003.7, 1009.2.1, 
1009.4, 3008 
Number of elevator cars іп hoistway........ 3002.2 
Occupant evacuation elevators...... 403.6.2, 3008 
Personnel and material hoists............. 3004.4 
AAT ег. 1011.12.2 
ShafEenslosule. н... а. о: + а 712, 3006 
И 914, 1009.10, 3002.3, 
3007.6.5, 3008.6.5 
Stairway to elevator equipment......... 1011.12.1 
SANG Е T VEEL 3001.3 
Standby power............ 2702.2, 3007.8, 3008.8 
System monitoring............... 3007.7, 3008.7 
О, с: + «cen LT д 405.4.3 
EMERGENCY COMMUNICATIONS 
Accessible means of egress .............. 1009.8 
Alarms (see FIRE ALARMS) 
ШЕВОЮ. 1: т. Б ICH A Oe 3001.2 
Elevators, occupant evacuation.......... 3008.6.6 
Fire command center........ 403.4.6, 911, 3007.7, 
3008.6.6, 3008.7 
Fadiocoverage-. «ccs S НЕКИ 403.4.5, 916 
EMERGENCY ESCAPE AND 
RESCUE OPENINGS ...............: 202, 1031 
Вань. MO Table 1006.3.4(1), 
Table 1006.3.4(2), 1031.2 
Window wells, 2245 хи 1031.5, 1031.6 
EMERGENCY LIGHTING........... 1008.3, 1204.5 
EMERGENCY POWER .................... 2702 
EXIDSISnS УОК... .....1. 1013.6.3, 2702.2 
Hazardous 212522222... 415.11.11, 2702.2 
Higher education laboratory........ 428.3.6, 2702.2 
е ОРИ 403.4.8, 2702.2 
Means of egress illumination....... 1008.3, 2702.2 
Semiconductor fabrication....... 415.11.11, 2702.2 
Underground buildings............. 405.8, 2702.2 
EMERGENCY RESPONDERS 
Additional exit stairway ................. 403.5.2 
ElevalorS OU E c.c ees ene 403.6, 1009.2.1, 3002.4, 
3003, 3007, 3008 
Fire command center........ 403.4.6, 911, 3007.7, 
3008.6.6, 3008.7 
DIEA TECUM ИЫ... оаа а 402.7.5 
ас COVBrage о... oo oO нә 403.4.5, 918 
КОС арена ЕИ NER и с а. clean т 1011.12 
Sattel ВО В а... п... s ode ER 914 
EMPIRICAL DESIGN OF MASONRY 
Addbeconsimictionnn suc С о айл М, 2109 
DijsstackTRasonty .. «ee eem em ee 2114 
Special твресцопе. "vu. ud aler в.а. 1705.4 
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EMPLOYEE 
Accessibility for work areas ........... 907.5.2.3.1, 
1103.2.2, 1104.3.1 
Deputies to building official ................ 103.3 
КОШ? ыс; асуын Ты ӨТЕСЕ 104.8 
ОВ О с а а ле бра. ОВ А101 
Termination of employment.............. A101.4 
dole aoililigS. -- МИРО REM У 2902.3 
ENCROACHMENTS INTO THE 
PUBLIC RIGHT-OF-WAY ............ Chapter 32 
END-JOINTED LUMBER............... 2303.1.1.2 
Relocated structures ............ 101.4.7, D103.3 
Кодемогооћпа 25. iier een Appendix F 


ENERGY EFFICIENCY. . Chapter 13, 101.4.6, 110.3.9 


ENGINEER (see definition for REGISTERED 
DESIGN PROFESSIONAL) 

EQUIPMENT РІ.АТҒОВМ.................. 505.3 
Area limitation ......... 505.2.1, 505.2.1.1, 505.3.1 
Automatic sprinkler system .............. 505.3.2 

EQUIVALENT OPENING FACTOR..... Figure 705.7 

БОСАНАНОКЗ а. 252. 7002, 3004 
Floor opening protection ................ 712.1.3 
Means. oL egress... i... а. зае а 1003.7 

ESSENTIAL FACILITIES 
(see RISK CATEGORY) ........ 202, Table 1604.5 

EXCAVATION, GRADING AND FILL .... 1804, 3304 

EXISTING BUILDING.......... 101.4.7, 102.6, 202, 

705.3, 912.2.2, 915.1 
Қана ОЧЕРЕТ В D103.1 
с тэ б ж ШЫЛЧА, ЖЫЛ аа D103.1 
Change of occupancy .................. D103.2 
Flood-resistant.............. 104.2.1, Appendix G 
1E) ОРЕ Пей 101.4.7 
Relocated structures ................... D103.3 
ааа. а ae 101.4.7, 116.5 
‚Ге А с 0. а иу ИА Appendix F 


EXIT (see MEANS OF EGRESS). . .1022, 1023, 1024, 
1025, 1026, 1027 


он е Gee E не he ho aha 404.10, 1023.2 
пола MOOI е. а serge ee 1006.2.1.1 
НЕ as s a ее rhe RET Ыш 1007 
СН T. Aa ene. v snm 713.2, 1019, 1023.2 
А Е т 1007 
реа... баа 1006.2.2.7, 1006.3.4.1 
Electrical тоотб коле ies сасуд а. a 1006.2.2.5 
О LE Uv os ај ate ies wae es 107.3.2: 1023.2 
Fire resistance.............. 707.3, 1019, 1023.2 
Ештабенковто 775 4. S аЛ 1006.2.2.1 
со. о 415.11.6.6 
ROR С “Екен ЋЕ 403.5, 403.6, 1025 
ВОО Lo анны 707.3.5, 1026 
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ПСПО ТООН". 2,222 ое 1006.2.2.1 
lriteribrnishie Е сера Table 803.13, 804 
аа] >... 22.22.2; 403.5.5, 411.6.1, 1008.2.1, 
1013.5, 1025 
ЛЕШӘШІСІНДЕ» Sat Scone ла а а Ын 402.8 
Number, minimum .......... 402.8.3, 403.5, 1006 
Occupantload ......... 402.8.2, 1004.2, 1006.3.2 
РАБО АУ . 22-22. 22222... 707.3.4, 1024 
КИШИ ЛУШ ОАА Р e Nr EUR 1027 
а ae Su. eats ER 1023 
Refrigerated room.......... 1006.2.2.3, 1006.2.2.4 
Refuge area..... 407.5.3, 408.6.2, 420.6.1, 422.3.2 
SIBIWays, exterior... ро 1027 
SENAY S мелоса о. iss ok E тасыды» 1023 
SIBIIBSE ео 1004.2.3, 1006.3, 1017.3.1 
Travel distance . .. . 404.9, 407.5.2, 410.5.3.2, 412.6 
Underground buildings . и.о. 405.7 
EXIT ACCESS 
(see MEANS OF EGRESS)..... 1016, 1017, 1018, 
1019, 1020, 1021 
Aircraft related .......... 412.2.2, 412.4.2, 412.7.3 
ЛЕН Mee ЕТЕ СЕТ КСР ЕР aot 5 1018 
Ambulatory care ТасіШев................. 422.3 
CAPUP DIST TTG EET х 404.9, 404.10, 404.11, 
1006.3.2, 1017.3.2, 1019.3 
ches CN PES де {ист 1017.2.1, 1021 
СОТО ДАТИ RTT EET TE 2 TOES 1006.2.1 
(etel [o], а ооо COD ROT UM а e 1020 
0018 2 а 1005.7, 1006.2, 1007, 1010, 1022.2 
(КӘНІ ESL. 2 ыт», Л АНА ИЕ 415.11.3.3 
GIOUD EZ cci SE centu в 407.4, 407.5.4 
ХОРОШЕ ЕЗ зї... э» эз» Жый: 408.2, 408.3, 408.6.3 
ПОМЕНА т.р Дай» ы эслей 403.5 
Higher education laboratories............. 428.3.5 
Intervening.Space: sus sm. entes о а 1016.2 
Malls) оао cat. ates ote raped 402.8 
Motor-vehicle-related occupancies......... 406.5.7 
Path of egress travel, common........... 1006.2.1 
Playstrictüres г: о. КА PR de 424.4 
Катра п am ORE EN In ee паха 1019 
Seatinmat tables: -n ата. mS 1030.13.1 
Эа сан ns ade sic 1006.2, 1006.3.3 
Stages, Platforms and 
Technical Production Areas ............. 410.5 
Stairways, exitaccess .................... 1019 
Underground рићаћтаз................... 405.7 
EXIT DISCHARGE 


(see MEANS OF EGRESS)..... 1023.3, 1023.12.1, 
1024.4, 1028, 1029 
ЕРЕСТА SAE ne le ТУ РДЕ. 404.11 
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о оо gt ae Rie eee 1029 
Exit passageway. iun Г. ree wanes 1024.4 
Honzonisl'exit К Aun wets ten gio ag Rd 1028.2 
Дел сми, м ese 4 ео а жазу, эү 1028.2 
ducts ikke ТТ С РН 3106.4 
КОС WA са N лу. aha Rue И 1028.5 
ПЕН Бе ER С ЗЫ Ж, Өс 1023.3 
МУ Пс лее: etes ftre e Кел. аа 1028.2 
EXIESIGNS ан оо 1013 
ПРА О. 1013.4 
Floor leval'exitslghs;,.... уз 2, „Сз ыд 1013.2 
GITOUB Та, «Ss. сае o ео RETO Расе 1013.2 
filüminetion: sess 9x5: 3823 1013.3, 1013.5, 1013.6 
Рени те јео sco nes ILI OUS ЖС 22 1013.1 
Special amusement buildings.............. 411.6 
EXPLOSIVES ..... 202, Table 414.5.1, Table 415.6.5 
Detached building................ 415.6.5, 415.8 
Explasionicontrol:, ... а medo m giae ons 414.5.1 


EXPOSURE CATEGORY (see WIND LOAD). . 1609.4 
EXTERIOR AREAS FOR ASSISTED RESCUE 


Reduiremenls...-... о. one e etes Rd 1009.7 

Signage...» fede ess 1009.9, 1009.10, 1009.11 

Where required a 2 03. ао ol. ЛОМЕ 1009.2 
EXTERIOR INSULATION AND 

FINISH SYSTEMS (ЕЈЕ5).................. 1407 

Special inspection. ..;.. а та телу 1705.17 
EXTERIOR WALL 


(see WALLS, EXTERIOR).... Chapter 14, 107.2.4, 
202, Table 601, 602, 705 


F 
FACTORY OCCUPANCY (GROUP Е) .......... 306 
Alam,andidetection гид: ан o aN 907.2.4 
РАВЗА ИРУ 503, 503.1.1, 505, 506, 507, 508 
Equipment platlorms. 7:5... оер: Ба. 505.3 
Groups 
Low-hazard оссирапсу................. 306.3 
Moderate-hazard оссирапсу............. 306.2 
ГИНЕ о Би ру 503, 504, 505, 508 
incidental uses»... 3.29%) э аи“ exul gou он 509 
ЕПОС Пее... i ra ооо Table 803.13, 804 
ЕМЕІбай со А ЛИСТИ Table 1607.1 
Means of Egress 
ASEE SEDE cs oe pp OR аа. 1018.5 
Dead'end:eorridor. . as ust erra oe a 1020.5 
Stairway, exit access. ................... 1019 
Travel distance ......... 1006.2, 1006.3, 1017.2, 
1017.2.2, 1006.2.1 
Mixed occupancies........... 508.2, 508.3, 508.4 
И <) [А $c. а а qs osa e 2902 
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SS РА ee Table 1604.5 
Sprinkler protection .......:.. ss вида 903.2.4 
Unlimited агеа............... 507.3, 507.4, 507.5 
FARM BUILDINGS....... Table 1604.3, Appendix C 
РЕ ова а ваљање У инв 109 
он р A S. 109.6 
а ИРИКТИ и T 109.5 
Work commencing before issuance.......... 109.4 
20 5o NS a ae у a E 105.2, 312.1 
ee 202, 2303.1.6 
нью Table 2306.3(2) 
(EUS) LSS) Sa cr re 1804, 3304 
FINGER-JOINTED LUMBER 


(see END-JOINTED LUMBER) 
FIRE ALARM AND SMOKE DETECTION SYSTEMS 


ABIOSODSIOIBOB. oO РРА 907.2.17 
Aircraft hangars, residential. ..... 412.4.3, 907.2.22 
Airport traffic control towers. .... 412.2.3.1, 907.2.23 
Ambulatory care facilities......... 422.5, 907.2.2.1 
И RAT ee, ЛОИ SW 907.2.1 
АЛОЕ e EL ESL, ree 404.4, 907.2.15 
PUPA GAA 7. сах. АНИ RD 907.5.2.1 
Daten то НТ, Gi ee 2... 907.2.23 
Construction documents ................ 907.1.1 
Covered and open mall building ....402.7, 907.2.21 
КОШСАНОЙП rites ЕЛ LIENS 907.2.3 
Emergency alarm system .................. 908 
Баб у: тат. бра 907.2.4 
ола о А У гага: т 907.2.5 
GIU DRESSES. I. lues 907.2.6, 907.5.2.3.2 
ОДРИ EU eu FR sa rH ES 907.2.7 
TOMBS S. Sd eie 420.5, 907.2.8, 907.2.9, 


907.2.11, 907.2.12, 
907.5.2.3.2, 907.5.2.3.3 


ОЕ г.у. а... 403.4.1, 403.4.2, 907.2.14 
ео И А ОЕ Ч а а 508.5.7 
ја а E Кыз. .;.; ТИЯНАҒЫ 907.2.18 
Occupancy гециігетепів.................. 907.2 
Ее о Т латы 424.3 
Special amusement buildings ........ 411.2, 411.4, 
907.2.13 
Underground buildings. . . .405.6, 907.2.19, 907.2.20 
МЕ АН RR 907.5.2.3 
FIRE ALARM BOX, MANUAL............. 907.4.2 
ВЕНЕВ трна неман vss ys ERE ds 202, 901.7 
Ambulatory care facilities. ........ 903.2.2, 907.2.2 
ПВН ах, vee IIR SITUE 903.2.1 
БСО ay 210.22.226 kaon О А АМ 903.2.3 
Enclosed parking garages.............. 903.2.10 
AGUA MRED ЧУ ЖОККО СУТ КГ: 903.2.4 
а oom Fo... ens аыр 903.2.6 
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MOIGOBUIB- КИН карый magos 903.2.7 
БАЗИЕВА ао ace Rea ар 903.2.8 
SICH lg и See a 903.2.9, 903.2.10 
БІНЕ ВЕ а: 202, 707 
MUA АР so. с У ae 107.5. 7135 
Exterior walls ........... Table 705.5, 707.4, 713.6 
Fire-resistance rating of walls ......... 603.1, 703, 
707.3, 713.4 
ЕЕ PALS: fei te ers, occ Lune Е ы, 716.3.4 
Шала ОТ 509.4.1 
ККАЛ Б aot. И ae emis 110.3.8 
diente мей аты a 707.8, 713.9, 715, 2508.5 
МАТО rr ъз ъз. уз ЕСТЕ 703.5 
MCAS IES ae ИИ РИНИТ E 707.2, 713.3 
Opening protection.......... 707:6; 707,19, (19.7, 
713.10,714.4, 716,717.5.2 
BOENGHUGHONS St, косе: о АШ TOOT, 1128 
О Во, ан оо 713,1 
Special provisions 
PircteftibaBBars . 2. pieces 412.3.4, 412.4.1 
т Го AM EP RC 404.3, 404.6 
Covered and open mall buildings. ....... 402.4.2 
EIE ВОО у n лане 403.3.4, 913.2.1 
ВОО аре finishes. . а... лень. 416.2 
ИШЕ о sos Qo 415.9.1.2, 426.1.2 
ОЮН eng Fo. os а. see а eae 415.10 
Е S os, ce АИ 41511 1 20747911775, 
415.11.6.1, 415.11.7.4 
Флот АСЫ. 408.5, 408.7 
пагатасилаюлав............:...., 414.2.1 
Higher education laboratories............. 428.3 
High-rise..... 403.2.1.2, 403.2.2, 403.3, 403.4.8.1 
Organiocoating .....'...... 418.4, 418.5, 418.6 
Stages and platforms.......... 410.5.1, 410.5.2 
FIRE COMMAND CENTER ...... 403.4.6, 412.2.3.2, 


911, 3007.7, 3008.6.6, 3008.7 
FIRE DAMPERS..... 202, 717.2, 717.3, 717.4, 717.5 
FIRE DEPARTMENT 
(see EMERGENCY RESPONDERS) 


FIRE DETECTION SYSTEM (see FIRE ALARM AND 
SMOKE DETECTION SYSTEMS) 


МЕРДИЕТКІСТ.............. е Appendix D 
FIRE DOOR 
(see OPENING PROTECTIVES)....... 716, 1023.4 
RGAE а 225-2721; 412.7.3 
FIRE EXTINGUISHERS, PORTABLE ..... 906, 3309 
FIRE EXTINGUISHING SYSTEMS...... 416.5, 417.4, 
903, 904 
FIRE PARHIION... о Ad AN Bas 202, 708 
ВСЕ д ӘЖЕ, Ur 708.4 
D Lio. Кезі; 5025. ЗН 3006.3 
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Exterior walls < -adrener aai ав Table 705.5, 708.5 
Fireblocks and draftstops................ 708.4.2 
Fire-resistance rating ........... 603.1, 703, 708.3 
СИОТ aet P rm 716.3.4 
IIS DIE ОАР ал Уа 110.3.8 
Joint treatment gypsum ................. 2508.5 
Ше ТЕПТЕ ТГ оК 708.8,715 
МЕТІН А Tots E scs з а о A 703.5 
JH eH RD ENDE TT T RESTE ue 708.2 
Opening protection. .. .. . 708.5, 714.4, 716, 717.5.4 
Penetrations.............. 708.7, 708.9, 714, 717 
Special provisions 
Covered and open mall buildings...... 402.4.2.1 
Group 1-1, К-1, R-2, В-3, К-4............ 420.2 
ОЕ s Ы. ыза өте ЖЫ ete A 408.7 
Supporting construction ................. 708.4.1 
FIREPREVENMON: 2.22.2220, UTR SP: 101.4.5 
FIRE PROTECTION 
Explosion control ....414.5.1, 415.6, 421.6, 426.1.4 
Fire extinguishers, portable ................. 906 
Саз рата ес ры ERI eR ЛЫ. 716.1.2.3 
Smoke and heat гетома!................... 910 
SMOKE control SySIBITS o a аа a 909 
Sprinkler systems, automatic................ 903 


FIRE PROTECTION SYSTEMS ... Chapter 9, 107.2.2 
FIRE PROTECTIVE 


CURTAIN ASSEMBLY............... 202, 716.4 
FIRE PUMPS............ 403.3.2, 902.1, 913, 914.2 
FIRE RESISTANCE 

Е а ДУК PE RO gS 722 

Conditions of restraint................. 703.2.1.3 

Ducts and air transfer openings .............. 717 

Exterior walls .......... 705.5, Table 705.5, 708.5 

КИРИШИ... ve TREE Ле pe CHR D102.2.5 

Е ы. soe ан 403.2 

О о ее nts 

Multiple use fire assemblies............... 702.1 

сезу x cay oe ЕНА АЙЛЫ. Ж Ж. 721 

и, Chapter 6, 703, 705.5, 707.3.10 

РОО ВЕ c TURO ER eto eee tot 1505 

Structural тетреге; ..: A ОВ ОНО 704 

те а 703 

Thermal and sound insulating materials...... 720.1 
FIRE RESISTANCE, CALCULATED ........... 722 

Clay brick and tile masonry ............... 722.4 

Concrete assemblies .................... 722.2 

CONCE masoniy .* sos нуска a OR элн 722.3 

Steel assemblies ....................... (22.5 

Wood assemblies „а а на оо 722.6 
FIRE SEPARATION DISTANCE. ... 202, Table 705.5 

Extenor walls. 2... cus 1405.1.1.1.1, 1405.1.1.1.2 


2022 OREGON STRUCTURAL SPECIALTY CODE 


INDEX 


Ground-mounted photovoltaic systems ....3111.3.5 
FIRE SERVICE 
ACCESS ELEVATORS ............ 403.6.1, 3007 
ЕВЕ WARES чи али ВУ Ан ИМ па 202, 706 
Е ИН о О. aes 412.3.6.2 
Combustible framing: «us «з... ze se “ы: 706.7 
ЖОНИ th PM ы N 706.5, 706.6 
СЕОУ: а coeur roe Table 705.5, 706.5.1 
Fire-resistance rating ................ 703, 706.4 
о sys as а bie о Л 716.3.4 
INSDECUON 222222252 aaah ск ДЫ 110.3.8 
AT SP к, А cade 706.10, 715 
Ж улус АИМА ои 706.3 
Opening protection.......... 706.8, 706.11, 714.4, 
GAG 7175.4 
РОВНО о bb es cett 706.9, 714.4 
Special provisions 
Covered and open mall buildings ...... 402.4.2.2 
ROUEN Oty RD et! recae Ton жоЛу нса 415.11.1.6 
а гета рибу г... Аат 706.2 
FIRE WINDOWS (see OPENING PROTECTIVES) 
FIREBLOGRING" ла Le erts раза 718.2 
СОИ 718.2:5.1, 2113.20 
ВЕР СО, Л ада пса 2111.13 
Wood construction ...... 718.2.1, 718.2.7, 1405.1.3 
ООО ИМЕ, на на е са 718.2.4 
FIREPLACES, FACTORY-BUILT......... 2111.14.1 
FIREPLACES, MASONRY ................... 202 
Clearance to combustibles.............. 2111.12 
о oes МЕ АЫ КЕ КУЧЕН КОВ 214152 
GenerelibrovisioDS- ч. quss ое fag 2111 
Hearth extension............... 2111.10, 2111:11 
а ИА editus ти e МГУ o. ЯЕ: ОТО 
FIRE-RESISTANT CONSTRUCTION......... 701.1 
FIRE-RETARDANT-TREATED WOOD. . . 202, 2303.2 
А ЧЕ S ridin tor ves mr s С 3105.2 
ВО osse of oc mper PURO ERES 705.2.3.1 
САЛОР code дш, ells cus ва Som ate єй ae 3105.3 
GONCERIER: расе, 2. ue a a Panny оды 718.5 
Рав уе лур эде» ғау нату з 2304.10.6 
Fire wall vertical continuity ................ 706.6 
Баг опеке OE ауе абаа 603.1 
ЕЕЗ ас # сююв ір о S 410.3 
Projections". орде то ая 105.2.3 
Roof construction . . . Table 601, 705.11, 706.6, 1505 
Shakes and зћпајев.................... 1505.6 
Туре апа lliconstruction: о сала ее 603.1 
Туре И сопетасноћ ад. to ree ie О a 602.3 
Уре БОЙ8ИШОНОЛ. e. ни 602.4 
MORE Crm ies ғыс сан SRM TS 1404.5 
ЕВЕУТОККУ............- 202, 307.2, 307.3, 307.5 
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FLAMESPREAD......... 202, 803.1.2, Table 803.13 

FLAMMABLE FINISHES............... 307.1, 416 

FLAMMABLE LIQUIDS....... 307.4, 307.5, 406.8.2, 

412, 414, 415 

FLAMMABLE SOLIDS................. 307.5, 415 
FLASHING 

КОО Су зә»... 1503.2, 1507.2.8, 1507.3.9, 


1507.5.7, 1507.7.7, 1507.8.8, 
1507.9.9, 1512.5 


МАО Певај чини errans] 1404.4, 1404.12.7 
FLOOD HAZARD AREAS ............ 202, 1612.3, 
3114, Appendix G 

CoastalA zone ........... 202, 1402.7, 1603.1.7, 


1612.2, 1612.4 

Coastal high hazard area... . 202, 1402.7, 1603.1.7, 
1612.2, 1612.4 

Flood insurance rate map ....202, 1603.1.7, 1612.3 
FLOOD-RESISTANT CONSTRUCTION . . Appendix С 


не 1108.7.5 
Administration ............ 107.2.6.1, 6101, 6106 
Elevation certification................... 110.3.3 
ЕКЕНИН aa RE E dc 101.4.7 
Рјоодејеџацоп ................. 107.2.6.1, 1612 
Flood loads ....... 1603.1, 1603.1.7, 1612, 3001.2 
FIQOGIFGSISTANCE ................ 1402.6, 1402.7 
(Оса апа. 22... -<. 1804.5, 1805.1.2.1 
ТОЛЕ о Пао АВИ Ри и ы с Аы G106.3 
Е оо р ар а 802.4 
Manufactured һотев..................... G109 
а: ес ара 104.10.1 
Лейк сек mS 1s ius ivre а 3114 
Recreation мећсјев....................... G110 
ЗАВЕТНОЙ a. ino дела оа а э G108 
слет Font ЖЕСТ тобаа 107.2.6 
т Щул. Er Cer Гоу G107 


FLOOR CONSTRUCTION 
(see FLOOR CONSTRUCTION, WOOD) 


Draftstopping 
Finishes 

Fire resistance 
Loads (see FLOOR LOADS) 
Materials 


804, 805, 1003.4, 1209.1 
Table 601, 711 


714.5, 717.2, 717.6 


FLOOR CONSTRUCTION, WOOD 
Beams and girders 
Bridging/blocking 
Diaphragms 
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Fastening schedule.................. 2304.10.2 Гу 
Framing: «veu 2304.4, 2304.11.1.2, 2304.11.3, 
Table 2304.11, 2308.4 
RSIS OG, Lore tC eds meet TRE 2308.4.2 
SANG J5 б. е. эму al REY EO ДЕТ 2304.8 
PEOR LEVEL... o,o aein r 1003.5, 1010.1.4 
FLOOR LOADS 
Construction documents ..............»... 107.2 
NUES УЖЕ OE e ates Е 1603.1.1, 1607 
BAC ety COS NOM С ата DECUS 106.1 


FLOOR OPENING PROTECTION 

(see VERTICAL OPENING PROTECTION) 
FLOOR/CEILING 

(see FLOOR CONSTRUCTION) 


FOAM PLASTICS 

НИ a. o HERPES 720.1, 2603.4.1.6 
Cladding attachment . . . .2603.11, 2603.12, 2603.13 
Gold'stolage. ............ 2603.3, 2603.4.1.2, 2603.5 
Concealed. Gaia... сыз сотты е 603 
Covered mall and 

open mall buildings........... 402.6.2, 402.6.4.5 
етем Space. А т ie da avt dr Srt NP 2603.4.1.6 
DEPO ИР е 2603.4.1.7, 2603.4.1.9 
Exterior wall covering........... Chapter 14, 806.5 
Exterior walls of 

multistory buildings............ 1403.13, 2603.5 
Interiondinish:.......<. ....-.. аа a 2603.9, 2604 
Label/identification:: 2............. жин» 2603.2 
Metal composite materials (MCM)......... 1406.12 
MISDUImS S МАЛ зі; у 2603.7, 2604.1.1 
Во ОО oui e y Ern o К и 2603.4.1.5 
Siding backer боагд................. 2603.4.1.10 
Stages and platform scenery............. 410.2.6 
Surface burning characteristics ............ 2603.3 
Termites, protection Пот................. 2603.8 
Thermal barrier requirements............ 2603.5.2 


Type | and |! construction д, 
Walk-in coolers 2603.4.1.3 
2603.10 


FOLDING AND TELESCOPIC SEATING 
(see BLEACHERS) 


FOOD COURT 
Occupant load 
Separation 


FOUNDATION (see FOUNDATION, DEEP and FOUN- 
DATION, SHALLOW) Chapter 16 


Basement 1610, 1805.1.1, 1806.3, 1807 
Concrete 1808.8, 1809.8, 1810.3.2.1 
Dampproofing 

Encroachment, public right-of-way 
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ЕПОС ое к: 3304.1 
Geotechnical investigation 

(see SOILS AND FOUNDATIONS)......... 1803 
ІШӘВӘСШЕНТ ло ove ony sah CR О БЫ 110.3.1 
Load-bearing value............. 1806, 1808, 1810 
MASONIN cites To so pede Же cete Вас 1808.9 
Pedestrian protection................... 3306.9 


Pier (see FOUNDATION, SHALLOW) 
Pile (see FOUNDATION, DEEP) 


Platesor sille v. 35. за ar ROSAS 2308.3.1 
Protection from adjacent construction ...... 3303.5, 
3307.1 

Rondentbrooftfig- ео Аррепах Е 
Special inspections............. 1705.3, 1705.4.2, 
1705.7, 1705.8, 1705.9 

ЛЕБІ oss eus 1809.11, 1810.3.2.2, 1810.3.5.3 
ТВЕА торе 1809.12, 1810.3.2.4 
WYATEIDIOGFING ярых кы» ce ME 1805.3 
FOUNDATION, DEEP.................. 202, 1810 
Не Зла у» антене а аута ert SERM 202 
Бан она д ЖУЗ а Же. S 1810.1.2 
Geotechnical investigation .............. 1803.5.5 
(rade DORMIS c.i. бе urine vs a TES эф: 1810.3.12 
Helical pile ..... 202, 1810.3.1.5, Table 1810.3.2.6, 


1810.3.3.1.9, 1810.3.5.3, 
1810.4.11, 1810.4.12 


Micropile . . . . 202, Table 1808.8.1, Table 1810.3.2.6, 
1810.3.5.2.3, 1810.3.10, 1810.4.10 


Pese лика бальные Table 1808.8.1, 1810 
FOUNDATION, SHALLOW.............. 202, 1809 
Pier and curtain ма!................... 1809.10 
ео о trot [y Ноа е о ee 1808.6.2 
STD TOO NIIT з...) chem o aft alate 1808.8, 1809 
FOYERS 
Assembly occupancy ........... 1030.4, 1030.9.5 
COMMONS рр... To ts d ots 1020.7 
Covered and open mall building............ 402.1 
ЕКАМЕІМӘРЕСТІОМ.................... 110.3.4 
FRATERNITIES па ош аи due e И TM 310.4 
FROST PROTECTION... ар: а 1809.5 
FURNACE ROOMS................... 1006.2.2.1 
G 
GALLERIES (see TECHNICAL PRODUCTION AREAS) 
GAMING ........ 202, 303.3, Table 1004.5, 1110.16, 


Table 2902.1, Е105.3 
GARAGE, AUTOMOBILE PARKING 


(see PARKING GARAGES) 
GARAGE. ВЕРАК......_......... эн. 406.8 
И CT т OK CERE NTELTU TES 406.2.4 
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Gas detection system............... 406.8.2, 916 
Sprinkler protection............ 406.8.3, 903.2.9.1 
ATMO Mtr. Pers ӨПТ е 406.8.1 
GARAGES, TRUCK AND BUS 
ПАС o. oer ethene у. Сге dy run а тате 1607.8 
Sprinkler protection... с. ис. 903.2.10.1 
GARAGES AND CARPORTS, PRIVATE 
Pasa uimitations:. aw wel uvae xev T 406.3.1 
О о О Pcs hts жк т 406.3.1 
Barking зштасев «соли: eee Y ИР 406.2.4 
АОИ Т e os уты oS 406.2.5, 406.3.2 
ОВА ме. 101.4.1, 105.2, 112 
ЖСЕРӘБІБІНУ; оо... БУНУ oes 1110.14 
Gas detection system.......... 406.8.2, 415.11.8, 
421.5, 916 
Hydrogen GULCH TOOM: «x. аи m vn 421.6 
Motor fuel-dispensing .................... 406.7 
GATESC EE SiO Lo vere? ROME 1010.4 
МӘЛІМЕТІ A. ем пи вв И a R 406.2.1, 3110 
GIFRSHUOPS . 22... I ee ee 407.2.4 
GIRDERS 
Bireresistance. . . ла dan. CRAT FUR Table 601 
оо I RO o oro ier Chapter 6 
Wood construction ......... 2304.12.1.1, 2308.4.1 
GLASS (see GLAZING) 
GLASS BLOCK (see GLASS UNIT MASONRY) 
GLASS UNIT MASONRY ............... 202, 2110 
Atriumvenciosare: n m А, Oe. 404.6 
Fireresistance 2. cries я 2. 2110.1.1 
Hazardous locations: „о. з: сара, 2406.1.3 
GLAZING 
Athletic faciles. са: А ОМИЛ 2408 
Atrium. enclosute. s iioii ГИ 404.6 
GOS АТТА ЕГЕ 705.8, 709.5, 710.5, 716.2.5.3, 


1404.13, 1709.1 
Elevator hoistway and саг... 2409.2, 2409.3, 2409.4 


КАДОН. ot Ties uet s Es 1162 2.91 (16.2: 5 
Fire windOWS. i c aada и ни: 703:3. 716:2.1 
GIBUD ЕВ: Leaning А, ва НА 408.7 
GUBIdS ТТТ ets hese 1015.2.1, 2406.4.4, 2407 
MISMO: 22... a0 xt 1s s some 1011.11, 2407 
|епипсаноћљ оку а а eerte 2403.1, 2406.3 
Impact loads... :. eraron 2406.1, 2408.2.1, 2408.3 
linachresistanths).< ао: m Tad 1609.2 
З ERES tol СОТ ae IM 2403.5 
Label/identification ....... 716.1.2:2.1; 716.172.2.2, 
716.2.9.1, 716.2.9.5, 716.3.5.2 

ROSS р нъ ано Ре 2404 
Louvered WindOWS: =; 25.06.18 So: РОИ" 2403.5 
Орепіпо protection кууге шг. секта 716.1.2.3 
INDEX-15 


INDEX 


БАРЫС 222,224 кірерре 2402 Bonum load... iis > 10045 Т? 
CO Be. а са ss + „а 716.1.2.1, 2406 КИРИ оса ФУ на ПУН Chapter 25 
NUM 22.) T ERTETYR TU T. 408.7 Ва ИАА VIC ME Chapter 25, 202 
В. vto eU. AR лот ЖБОЙ 2405 Gelling diaphragms. = -e siss c ER 2508.6 
Оо дея S 2404.2, 2405 Concrete, reinforced дурзит............... 2514 
Персии е S 2403.2 КООВУТЦОНОН з. one C a РЕ 2508 
SWIMMING ВОО, Ул; ee А. ја 2406.4.5 Eramtstobpping ;5 os cus ка а ПОР рЫ 718.3.1 
Uf MEE бана а 1709.5, 2406.1.1, 2408.2.1 Exterior SOME N Lie. о си: Table 2506.2 
ЧЕТ ЫР 1404.12 Бавеви тон 9v des ли“ Table 2306.3(3), 2508.1 
SUN Gay hie неч Ра 90) 2404.1 Fire resistance............ 719, 722.2.1.4, 722.6.2 
URANO СТ wile ПЕН sis os wa ule a ай 2409.1 Fire-resistant joint treatment .............. 2508.5 
ОКО НИК сада аи о уља Appendix J OOED. e Р У ITE ee Е 2503 
GRAINELEVATORS ...........,.. КБ: 426.1.5 А а. Via наз Dos. 2507, 2510 
GRANDSTANDS (see BLEACHERS) .. 202, 1030.1.1 Lathing and furring for cement plaster... . 719, 2510 
GREENHOUSES ....... 303.4, 309.1, 312.1.1, 3112 Lathing and plastering .................... 2507 
AODBSSIDIID E usus ene утуу OT 3112.2 МАТОВЕ ИКЕ. л ШШЕ НЫН Жы ere t 2506 
ZU EIC а ге TET 503, 506, Table 506.2, 508 Panelprodudts. ................ Chapter 25, 202 
о Т Е ВИР СИНЕ ПРИ И уу T 202 KOROTAN oes. eee e rem ОВО 2502 
зис ор Л. ЖИЛ КИД УУС? Table 1604.3 Plaster, exposed аддгедае................ 2513 
Glazing, glass and lighting........... 2405, 3112.4 РАБО BXISIIOI. оон А 2512 
19 зз М». vine va aes 1607.14.2.1 Р нт: 2511 
Membrane structure................ 3102, 3112.6 Shear wall construction . . 2211.1.1, Table 2306.3(3), 
DOLUS Vr ОИН" 2606.11, 3112.5 2308.6.3, 2505 
МИЛОЧОВа: 7 Дар ......... У s 1609.2 Cheating tha асылы... Table 2308.5.11 e 
GRIDIRON (see TECHNICAL PRODUCTION AREAS) Showers and water closets ................ 2509 
GRINDING ROOMS ..................... 426.1.2 О А 2510 
GROSS LEASABLE AREA SCA 5. eer Pe Се 2507.2 
(see COVERED and OPEN MALL BUILDINGS) Vous E ol Т СУ. ТЖ ins + Ро 2507.2 
GROUP HOME [see RESIDENTIAL (GROUP R-4)] Vertical and horizontal assemblies........... 2504 
OME КЕЕ: 11441,1, 714.5.1 Waibéard..-:......... cae eas Table 2506.2 
GUARDS. ..... DES 1015 Water-resistant backing board . . . ... 2506.2, 2509.2 
Assembly seating.............. 1030.1.1, 1030.17 
EGUIDMENEDIANONN . . о... os. 592? 505.3.3 
EE за sere cial 1015.2 H 
E GAGE ee ss 1015.2.1, 2406.4.4, 2407 ТЕО Oe 1014 
Hell not. Жалы. а они СВ 1015.3 Alternating tread Чемсез................ 1011.14 
ИРЕ ИТ os hey ees Taaa A 1607.9 неа К 1030.16 
Mechanical едиіртепї. .................. 1015.6 Construction.............. 1014.4, 1014.5, 1014.6 
POI ОВ ...,.......:.. rem E 1015.4 i00 ДОН. os ann у vices see 1014.6 
Parking garage ....................... 406.4.1 ZO ll ........›%..... A d ee ОА 2407 
PROTA И eere rrt nr e ЕА 1012.9 go 077 CRSTRISTQUECERE ИТИ АИА 1014.3 
Кезіделігі............................ 1015.3 S707 ТИ M 04: е” 1015.3 
О Е О.г ереси 1015.7 no be oe г Е 1014.2 
Эсгвеп POTCNES.. ... eee nena 1015.5 SS ИЛИ ата 7 1607.9 
МИ 1015.2 Location. . :...:.,. 1014.1, 1014.7, 1014.8, 1014.9 
мерио DAMIEN ДЖУ... г... cx RN 406.4.2, 1607.10 о ern, vec, d o Res 1012.8 
Windows ............................. 1015.8 et gel ee UTER 1011.11 
ӨМТТЕН8.............................. 15024 HARDBOARD............. 202, 1403.3.2, 2303.1.7 Cy 
410 452 ОАО 303.4 HARDWARE (se DOORS and LOCKS AND 
CURIE ee o's Л. ne oe rules 303.1.3 LATCHING) 
о... ме Table 1607.1 
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HARDWOOD 
POORNA у... it a Ee Oe 2304.10 
ау и. Тул opu аш ЭЗ) 2303.3 
WENGE а у А Й 1403.3.2 
HAZARDOUS MATERIALS .......... 307, 414, 415 
Compliance with International Fire Code ..... 307.2 
ропиоларев ви A. э. ае 2 Ca ИО 414.2 
Explosion control ......... 414.5.1, Table 414.5.1, 
415.11.6.5, 426.1.4 
Mercantile occupancies .................. 309.2 
Кер а, чи... UT GF RRM 414.1.3 
Sprinkler protection............. Table 414.2.5(1), 


Table 414.2.5(2), 415.4, 

4156.11.12, 903.2.5 

Ventilation... 44. 414.3, 415.9.1.7, 415.11.1.6, 
415.11.1.8.1, 415.11.3.2, 

415.11.6.8, 415.11.7.4, 415.11.8, 

415.11.11, 1202.6 


WathenbIatectloh. auod erem iren 414.6.1 
HAZARDOUS OCCUPANCY (GROUP H), 

(see HAZARDOUS MATERIALS). .......... 307, 

414, 415 

Alarms and detection ...... 415.3, 415.5, 415.11.2, 


415.11.4, 415.11.6.9, 415.11.8, 
901.6.3, 907.2.5, 908.1, 908.2 


(Ires qst ENTE TE 503, 505, 506, 507, 508 
DISDEISIngd Атым У csse 414.5, 414.6, 415.6 
Gas detection зузјетв.................. 415.11.7 
Group provisions 
H-1 (detonation) ......... 307.3, 415.6.2, 415.7, 
415.6.4.1, 415.7.1 
H-2 (deflagration) .......... 307.4, 415.8, 415.9 
H-3 (physical hazard) ...... 415.10, 307.5, 415.8 
H-4 (health hazard).............. 307.6, 415.10 
H-5 (semiconductor)............. 307.7, 415.11 
ТӨШ, E TEE KT Sub Gx 415.7, 415.8.1, 415.9.1.1, 
426.1.1, 503, 504, 505, 506 
Incidéntal sas? таа а 509 
Interior finishes................ 416.2.1, 416.3.1, 
Table 803.13, 804 
EWS OAIT os E в ады» Table 1607.1 
Location on property............. 414.6.1.2, 415.6 
Hei ean o TC PEE isu anes СЕ 306.3, 311.3 
Means of egress 
Вр орк нн eee oe 415.11.2 
One means of egress........ Table 1006.3.4(1), 
Table 1006.3.4(2) 
Panic hardware......... 1006.2.2.3, 1006.2.2.4, 
1006.2.2.5, 1010.2.9 
Stairway, exit access .....,......-...... 1019 
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Travel distance ...1006.3, 1006.2.1, Table 1017.2 


Mixed оссирапсез................. 508.3, 508.4 

ACOBSSOIV. өр СОМА ПВН 508.2 
Moderate hazard: 7%...........əӛ.... 306.2, 311.2 
Multiple hazards ................... 306.2, 311.2 
Occupancy exceptions ................... 307.1 
Plütpbing nxteres- ра Chapter 29 
RISK Category aie! АМУ ds ол Table 1604.5 
Separation from other occupancies ....... 415.6.1, 


508.1, 508.2.4, 
508.3.3, 508.4 


Smoke and heat removal................. 910.2 
Special provisions based on materials 

Combustible liquids....... Table 307.1(1), 307.4, 

307.5, 414.2.5, 414.5.3, 415.9.2 

Corrosives....... 307.6, Table 414.2.5(1), 414.3, 

415.10.3, Table 415.11.1.1.1 

Explosives... . 202, 307.3, 307.3.1, Table 415.6.5 

Flammable liquids........ 307.4, 307.5, 415.9.1, 

Flammable solids .......... 307.5.415.11:1: 1:4 

Health-hazard materials ... 202, Table 414.2.5(1), 


` 415.6, Table 415.11.1.1.1, 
415.11.6.1, 415.11.7.2 


Table 414.2.5(1), 415.8.3, 
415.9.3, Table 415.11.1.1.1, 418 


Oxidizers, liquid and solid...... Table 414.2.5(1), 


Table 414.5.1, 415.8.4, 
Table 415.11.1.1.1 


Pyrophoric materials ...... Table 307.1(1), 307.4, 
Table 414.5.1, 415.7.1, 

415.8.4, Table 415.11.1.1.1 

SensitiZ6/8. uere nous Table 415.11.1.1.1 
Solids, highly toxic and toxic............. 307.6, 
Table 414.2.5(1), 415.10.4, 

Table 415.11.1.1.1, 908.3 

Unstable materials. ...... 307.3, Table 414.2.5(1), 
415.5.4, Table 415.11.1.1.1, 

Table 414.5.1 

Water-reactive materials......... Table 414.5.1, 
415.8.3, 415.8.4, 

415.8.5, 415.11, 

Table 415.11.1.1.1 


Special provisions—General 


Detached buildings ......... 202, 415.6.2, 415.8 

Dry cleaning (see DRY CLEANING PLANTS) 

Equipment ріаЌогтѕ ................... 505.3 

Fire district 

Fire separation distance ................ 415.6 

Grainelevators: с о. ee 426.1, 426.1.5 
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Grinding TOOITssLo 5 AGS... aam d 426.1.2 
Higher education laboratories ............. 426 
Sprinkle protection. . ... 415.4, 415.11.6.4, 415.11.9, 
415.11.10.1, 415.11.11, 

705.8.1, 903.2.5 

Standby, emergency power............... 2702.2 
Storage ........ 413, 414.1, 414.2.5, 414.5, 414.6, 
415.6, Table 415.6.5, 415.7.1, 

415.9.1, 426.1 

Unlimited area.............. 507.8, 507.9, 507.10 
HEADROOM........ 406.2.2, 505.2, 1003.2, 1003.3, 


1010.1.1, 1010.1.1.1, 
1011.3, 1012.5.2, 1208.2 


HEALTH CARE 
(see INSTITUTIONAL 1-1 and INSTITUTIONAL 1-2) 
Ambulatory care faciliies............... 202, 422 
RSIS ОВО T vues chase erret maman 304.1 
arp. RT rm 308.3 
HEALTH-HAZARD MATERIALS............ 307.2, 
Table 414.2.5(1), 415.2, 
415.11.1.1.1 
EE ЕУ ULES jee СА, A i e e nmi PU у ита 910 
HEATING (see MECHANICAL) ............ 101.4.2 
АЕ Броне иже AIT 412.3.4 
ООН OOS, или 2220 913.3 
но sls ак rx. 2111 
MASON БОЕ уе. ret 2112 
БАГС ВО 1. 5225,2 цер ins 406.2.9 
ар 406.2.9 
HEIGHT, BUILDING........ 503, 504, 505, 508, 510 
МТЛ А ТЕТІ CNN CT 503 
Mixed construction {урез................... 510 
Jis Түке. Т, ел БАЊЕ a ce. es whe а 504 
КОБЛЕВО i e ash ate cs os а ом 504.3, 1511 
HELIPORT 
КИНО Пиве AER adco ат, 202 
А St ot eee Lex. e re vs 1607.6 


HIGHER EDUCATION LABORATORIES ... 202, 428 
HIGH-PILED COMBUSTIBLE 


STORAGE О senses 413, 907.2.16, 910.2.2 
HIGH-PRESSURE DECORATIVE 
EXTERIOR-GRADE 
COMPACT LAMINATES.................. 1408 
HIGH-RISE BUILDINGS..................... 403 
Alarms and detection... . 403.4.1, 403.4.2, 907.2.14 
РО О by Gs ч... уу. туы bes eee 403.1 
ВОО ЫЛ it 3 qo. EO ote. gsqpod 3 403.2 
Белае seii: 403.6, 1009.2.1, 3007, 3008 
Emergency power............... 403.4.8, 2702.2 
Emergency systems ..................... 403.4 
Fire command station .................. 403.4.6 
INDEX-18 


Fire department communication. . . . 403.4.4, 403.4.5 


Fire service elevators.............. 403.6.1, 3007 
Occupant evacuation elevators ...... 403.6.2, 3008 
ОВ ЗО ата ава и оный 403.4.7 
Smokeproof enclosure........... 403.5.4, 1023.12 
Sprayed fire-resistant materials (SFRM) .... 403.2.3 
Sprinkler protection ............ 403.3, 903.2.11.3 
DEWAR C OE Ret Sue дла, 403.5, 1023, 1025 
Standby powerjEs i. eere tns 403.4.8, 2702.2 
Вера! integrity а а. и ~ ab ания 403.2.2, 1616 


Super high-rise (over 420 feet) ....403.2.1, 403.2.2, 
403.2.3, 403.3.1, 403.5.2 


Voice alamir ^ S eS. serlo 403.4.4, 907.2.14 
ое He e t EU г 907.6.3, 907.6.4 
HISTORIC BUILDINGS .................. 101.4.7 
Eload NOVISIONS a. Fo Dou а. G106.3 
HORIZONTAL ASSEMBLY .................. 711 
RGU ЕР, Eus 509.4.1, 711.2.2, 711.2.3, 
71227, 71912 
Fire-resistance rating......... 603.1, 703, 704.4.2, 
707.3.10, 711.2.4 
EAA TONN КИЕРИ аб DUM NE 716.3.4 
ео ОНР Е NERO CERTO 420.3 
ОЦЕ у Т 420.3 
ЕВА О б 509.4 
ЕАИС Е 720, 807, 808 
е ЧИСТЕ ЕТЕТ. 715, 2508.4 
Nonfire-resistance rating .................. 711.3 
Opening protection. . . .712.1.13.1, 714.5, 716, 717.6 
ЭЛЕШЕПСІВЕЙЕВ peu s vices orbe NER ш. ды 7182 
Special provisions 
PX pier tem И ро 404.3, 404.6 
Covered and open mall buildings... .... 402.4.2.3, 
402.8.7 
RIDES Gaius se зг» а а м» E 913.2.1 
riammablefiniShes. осел eme 416.2 
UD UIDERI a A 415.9.1.1, 415.9.1.2 
Е менее, 415.11.1.2, 415.11.6.1 
RSP ol DOE A ЕТ ees 407.5 
Groups H-3 and Н-4................. 415.10.2 
Groups 1-1, К-1, R-2, В-3 апа R-4......... 420.3 
Hazardous materials. ..... sr ncs 414.2 
НИИ ri 403.2.1, 403. 
Organic.coating |... eda. 418.4, 418.5, 418.6 
Stages and platforms............ 410.3, 410.4.1 
ВОВЕ ХИ wc en ww cen: 1026 
Accessible means of egress ..... 1009.2, 1009.2.1, 
1009.3, 1009.4, 1009.6, 1009.6.2 
OGG ЖОЕ: Sen. aA оч a 1026.3 
С Para iss 5л И ee ERN 1028.2 
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Fire Tesisfance „= xoc ene o aie oem 1026.2 
Institutional |-2 occupancy .......... 407.4, 1026.1 
Institutional І-3 occupancy .......... 408.2, 1026.1 


Refuge area (see REFUGE AREAS) 
HORIZONTAL FIRE SEPARATION 
(see HORIZONTAL ASSEMBLIES) 
HOSE CONNECTIONS (see STANDPIPE REQUIRED) 


HOSPITALS AND 
PSYCHIATRIC HOSPITALS 
(see INSTITUTIONAL, GROUP I-2)..... 308.3, 407 


PEM ROOM: а 415.11.5 
HURRICANE SHELTER (see STORM SHELTER) 
HURRICANE SHUTTERS................. 1609.2 
HYDROGEN FUEL GAS ROOMS .. 421, Table 509.1 
HYPERBARIC FACILITIES................... 425 
| 
ICE-SENSITIVE STRUCTURE ................ 202 
Atmospheric ice loads .................. 1614.1 
IDENTIFICATION, REQUIREMENTS FOR 
СМО а о а а oss узу coe T iom 703.4 
EIFG DATHUOTS ot... cis en га Magee ЮН ERES 703.4 
IRS Wallies tores и i OCC те 703.4 
Igel р па RNC AS 2403.1, 2406.3 
InspectiónrcBrüificale. «occ 202 
Labeling: Э Ге. MA ЛЛ ДАЛАЙЫ 1703.5 
Preservative-treated wood............ 2303.1.9.1 
ӘШПӘКӨФӘШІӨЕ; — i. ov. с. нала 703.4 
SMOKE partition: 22,22... 22724900 7772 703.4 
Spo DEC Ed ысыра zoe Қ Же 2202.1 
IMPACT LOAD ...... 202, 1603.1.1, 1607.11, 2406.1 
INCIDENTAL USES 
ATOB oss sonas + RR. МИРЕ ИЯ 509.3 
Occupancy classification ................. 509.2 
Separation and protection ................ 509.4 
INCINERATOR ROOMS ....... Table 509.1, 713.13, 
1006.2.2.1 
INDUSTRIAL 
[see FACTORY OCCUPANCY (see GROUP F)]) 
INSPECTIONS: у. s cic ааа 110, 1704, 1705 
Alternative methods and materials........ 1705.1.1 
Approval required... топор 110.6 
Concrete construction........... 110.34; 110:3:2, 
110.3.11, 1705.3 
Concrete: slabs... key eae, а 110.3.2 
EIBS. S s aes LINER 11073277; 170517 
Елетауетселсу, 2.22 ТТЫ 110.3.9 
БАРПЕНӨГЕ а. ct Ldn MED RC TO D 1704.2.5 
ҺИ анал E ИАА). 109 
ОЕ Sept DUST es pte DN 110212 
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Fire-extinguishing systems................ 904.4 
Fire-resistant materials......... 110.3.11, 1705.15, 

1705.16 
Fire-resistant penetrations ....... 110.3.8, 1705.18 
ООС ПА ато 22.2. ves «tat 41033 10 3121 


Footing or foundation ....110.3.1, 110.3.11, 1705.3, 
1705.4, 1705.7, 1705.8, 1705.9 


Brame. 5 3c Tue wes 00.5589 ee Ce 110.3.4 
Lath gypsum board and 

gypsum panel products........... 110.3.6, 2503 
МАШИ ойе ОТТА ИТЕ” 104.8 
MARO Вике isn he уушта + 110.3.11, 1705.4 
теат 22 ға eae S TIO TOU MR 110.2 
ОНО о ВРОДЕНИ n DESEE 110.3 
ОКО НОУ о. о тте аа eee 104.6 
ОВ С о ћи аспен ИЫ io du 1705.13 
SMOKE CONTON y ous ms os Yos 909.18.8, 1705.19 
ОП, ЖЫ T 110.3.11, 1705.6 
Special (see SPECIAL INSPECTIONS 

ANDES No) ioe и Ни an 110.3.11, 1704, 1705 
Sprayed fire-resistant materials .......... 1705.15 
Sprinkle Dra CUON ИЕ ел АА: 903.5 
СЕЕ qvo Са, ЖИЙ 110.3.4, 110.3.11, 1705.2 
ШІ DERI С О ҚС ae 110.4 
ооо ое. co Sener setae 110.3.11, 1705.2, 2204.1 
лға а ы Мы mc TD 110.3.11, 1705.12 
UNDOC МА с as те? 110:3:11, 1705.5 


INSTITUTIONAL 1-1 [see INSTITUTIONAL OCCU- 
PANCY (see GROUP 1) and RESIDENTIAL (see 
GROUP R-4)] 


Accessibility ............. 1106.2, 1108.2, 1108.3, 
1108.4, 1108.5.1 

Alarm and detection .... 420.5, 907.2.6.1, 907.2.10, 
907.2.11.2, 907.5.2.3.2 


Combustible decorations ................. 806.1 
GORI ЛД canis cea ew On aie! Ao a 420.8, 420.9 
Means of egress 
А ОА МЕДА 1018.5 
в: 1020.2 
Stairway, exit ассез$.................... 1019 
Travel distance ................ 1006.3, 1017.2 
Occupancy conditions............ 308.2.1, 308.2.2 
Occupancy exceptions........... 308.2.3, 308.2.4 
с сој НЕ ТЕСІК 420.2, 420.3, 420.6 
Spaces open tocorridors............ 420.7, 420.8 
Sprinkler protection........ 420.5, 903.2.6, 903.3.2 
INSTITUTIONAL 1-2 [see INSTITUTIONAL OCCU- 
PANCY (see GROUP l)].............. 308.3, 407 


Accessibility ... 1106.4, 1106.5, 1106.9.2, 1108.5.2, 
1108.5.3, 1108.5.4 
Alamis and deteclion«. 22s lil Eel 407.8, 407.9 
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ӨРЕ SUNOS) olco Fe Seed S ор DU 407.4.4 
Combustible decorations.................. 806.1 
(OC HC PS ato ee Жен Ши НИ ЛЕ ПН ETT 407.2.6, 407.2.7 
Electrical systems ............... 407.11, 2702.2 
Hyparoarieiacillies ........ о со. а 5-2... 425 
Мвапе олебкеѕв:. 97: ... тм ооо. 407.4 

о ОВАА 1018.5 

Corridors ... 407.2, 407.3, 407.4, 1020.3, 407.4.3 


Doors .. . .407.3.1, 407.2.6, 1010.2.14, 1010.2.12, 
407.4.4.3, 407.4.4.4, 407.6 


Hardware....... 1010.2.10, 1010.2.14, 407.4.1.1 
а Gun sn Dae ee 1008.2, 1008.3 
Stainwaywexitaccess .........::. len 1019.4 
Stairways, exterior ехі................. 1027.2 
о ПЪТНО Во 407.4.2 
Гоја ова SVSIBIISS-. 2... ES 427 
Occupancy CORdildn ... 1.2.2 „а 308.3.1 
Occupancy ехсерйопв,............:.:.. 308.3.2 
SITOEEIBDSITIGIS E delere reo ter m дын) 407.5 
Smoke compartment ....... 407.2.1, 407.2.3, 407.5 
ОВ ВЕ 8 сн... orm num ами 407.3 
Sprinkler protection ........ 407.7, 903.2.6, 903.3.2 
о ори M eo n 407.10 
INSTITUTIONAL 1-3 [see INSTITUTIONAL 
OCCUPANCY (see GROUP I)]......... 308.4, 408 
Accessibility . ........ 1103.2.13, 1106.4, 1108.5.5, 
1109.4.2, Е104.2.2, Е106.4.8 
Alarm апа detection............ 408.10, 907.2.6.3 
Combustible decorations.................. 806.1 
Means of egress ............. 408.2, 408.3, 408.4 
Qeoubancwicondition: =. „а.а 308.4 
ЗОО COPING кт. 2.32.2. суйсе інді 408.7 
СЕ On robes eme ere is 408.5, 408.6 
ОНЕ C A 408.6 
Smoke compartment........ 408.4.1, 408.6, 408.9 
Sprinkler protection .............. 408.11, 903.2.6 
Standby/emergency ромег............... 2702.2 
INSTITUTIONAL 1-4 [see INSTITUTIONAL 
OCCU-PANCY (GROUP |)]................ 308.5 
о РОНЕ ES 1103.2.12 
Alarms апа:аеіесіоп... . ....... ш... 907.2.6 
ооо: лас ТТІ 308.5.1 
Means of egress ..... Table 1006.2.1, Table 1017.2 
ТАЕНЕ AEST о 1020.2 
ШЕКЕ зс. >>... 1010.2.8, 1010.2.13.1 
Sprinkler protection ,................... 903.2.6 
INSTITUTIONAL OCCUPANCY (GROUP I) ..... 308 
о ee aces Sit. so E 508.2 
АНИ ОВЕНА CE. 308.5 
IU MG еа 503, 505, 506, 507, 508 
САТО Gs dace es 303.1.3, 308.5, 310.4 


Group specific provisions 
Group 1-1 (see INSTITUTIONAL I-1) ....... 308.2 
Group l-2 (see INSTITUTIONAL 1-2) . . .407, 308.3 
Group l-3 (see INSTITUTIONAL I-3) . . .408, 308.4 
Group 1-4 (see INSTITUTIONAL 1-4) . 308.1, 308.5 


Беја xo. ем 503, 504, 505, 508 
Са т Үлек олы 509 
Interior Япівһев................ Table 803.13, 804 
МИЫ ТТС 15 Table 1607.1 
Means of egress 

ООДО ае кана дам ҰЛ гіс 1020.3 

Stairway, exitaccess ................... 1019 

Travel distance... . 407, 1006.3, 1017.2, 1006.2.1 
Mixed оссирапсіев................. 508.3, 508.4 


Occupancy exceptions. . . .303.1.1, 303.1.2, 308.2.3, 
308.2.4, 308.3.2, 308.5.1, 308.5.4, 310.4.1 


ГООО ОВИ: о о eed а пи и 2902 
Risk category ©... 4... Bala а ДЕ а Table 1604.5 
Standby, emergency power............... 2702.2 
INSULATION 
СОСЕН О: и, 4 озо BN 720.2 
Е от т.а, е ТЕ ЛІК USO 720.1 
о У Ea с TS t or TEENS 720.3 
РО аа. 720.1, Table 1508.2, 
2303.1.6.2, 2303.1.6.3 
Foam plastic (see FOAM PLASTICS) ........ 720.1 
ШО ШИ са... E а КУ 720.4, 720.6 
Pipe iINSGIStION:. о. з а Е 720.1, 720.7 
Reflective plastic core .................... 2614 
Gin ЕЕ: ы ы ЕС 720.5, 1508 
Sound frat Get ex АК Е. 2s 720, 807, 1206 
Tuoi ЛЕ CERNERET. i 720, 807, 1508 
INTERIOR ENVIRONMENT 
Bigbling: о. су. б.э... ORR Ри 1204 
Redentbroofing... ss... ди. Ok NS M Appendix F 
Soundtansmission....... изя лот AAR 1206 
SPACSMIMENSIONS 5... и. аа, 1208 
Temperature control. 2... а о AI 1203 
Ventilation ........ 409.3, 414.3, 415.9.1.7, 1202.5 
КЕШЕНЕ. ооо 1205.2, 1205.3 
INTERIOR FINISHES.................. Chapter 8 
Acoustical ceiling systems.............. 807, 808 
ABDICATION 945. 0.1... Ms 803.13, 804.4 
АН ТТТ e e 404.8 
Children’s play вігисішев................... 424 
Covered and open mall buildings............ 402.6 
Decorative materials ............. 419, 802.3, 806 
Л сарна VEI 804, 805 
Foam plastic insulation............ 2603.3, 2603.4 
РОВ РОС inm. oie 806.5, 2604.2 
HE е e mr 807 
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Light-transmitting р!а$#с$.................. 2606 
SNS ЛЫ RR 97 402.6.4, 2611 
Р плићи АТАМА Е ТТ 806.7, 806.8 
Wall-and ceiling Ппізһев.................... 803 
УУВЕОСАЧО Та . у. ER oe от sorte 1210 
INTERMODAL SHIPPING CONTAINER .. . 202, 3115 
INTERPRETATION, CODE................. 104.1 
J 
JAILS [see INSTITUTIONAL 
(see GROUP 1-3)]................... 308.5, 408 
JOINT 
GVbsUTbOBId-. з... eo ресу але 2508.5 
bumbensheathing. г... „от а 2308.7.11 
VVBterproofing. а а зми» ент ГА 1805.3.3 
JOINTS, FIRE-RESISTANT SYSTEMS ......... 715 
Special inspection. ..... ki ies гь. 1705.18 
K 
аа a ЫМДЫ se 402.6.2 
Мо dee em 303.3, 306.2 
Paolo. - - C4 oi Ds UR M RT 1110.4 
BU RTI DR и RET E CERTO DD X а 1209 
MBSDS;/ORBOIBSS- Jun вю 1016.2 
КОБРА ВЯ: su. uter ор Table 1004.5 
CODICEM АТТ OU UP Am an EUM Table 2902.1 
L 
LABORATORIES 
Classiticatiortof С... аи. ге dunes 304.1, 307.1.1 
Hazardous таепа!$................... 414, 415 
Higher education laboratories.......... 304.4, 428 
НАСЛОВ СИ о e ЧУА к}. Зы Table 509.1 
LADDERS 
Incinerator and furnace rooms......... 1006.2.2.1 
Construction. .......... 1011.15, 1011.16, 1014.2, 
1014.6, 1015.3, 1015.4 
Emergency escape window wells......... 1031.5.2 
SPO lea E ГУА 408.3.5, 1011.15, 1011.16 
FIBlibOItoe e Y 0i ume ин 412.7.3 
Refrigeration machinery room ......... 1006.2.2.3 
SOUS BOIS. ака 408.3.5, 1011.15 
SEDE IS ГТС САҚ ыы? 410.5.3.4 
LAMINATED TIMBER, 


STRUCTURAL GLUED ... 602.4, 2303.1, 2303.1.3, 


2304.12.2.4, 2306.1, 
2308.4.3, 2308.7.9 


LANDINGS 
ро о E а анаа Еа 1010.1.5 
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РВИ и мл» eee E AS A, rhe ТОСТ 1012.6 
се: ААА i Sarak НОРТОН СТРИИ 1011.6 
АТН, METAL OR WIRE ............ Table 2507.2 
DLAUNDRIES ^ csi. 304.1, 306.2, Table 509.1 
LAUNDRY CHUTE S OST eee 713:18, 903:2:11.2 
LEGAL 
Federal and state authority................ 102.2 
НАЯ от е Е 104.8 
Notice/of violation а 114.2, 116.3 
Registered design professional. . .... 107.1, 107.3.4 
ipla ae t P EMO RC е 104.6 
Unsafe buildings or systems................. 116 
Violation Benallles seco em Re 114.4 
LIBRARIES 
Classification, other than school. . ... 303.1.3, 303.4 
Classification, school ............. 303: 1.3; 305.1 
ака Table 1607.1 
CER REIRE D, о ее qos mans 1204 
НА О аа OR > 1204.3 
Emergency (see EMERGENCY LIGHTING) 
Moans T ICE ER oe ttre D 1008.2 
aput elefeind pre ORT 1204.2 
Ree ea Stas: Ee ouo о ышы сене 3: 3 1204.4 
Acte AC eot ОИ T 1205 
LIGHT-FRAME CONSTRUCTION 
ООО ВОТ. Cust. cx о 2211 
Gonvyentional мо“)... oU d. e te Rt vs 2308 
сл ао oldie c зат 202 
LIGHTS, PLASTIC CEILING DIFFUSERS .... 2606.7 
ENEN CHOTE с. 4. б н 713.13, 903.2.11.2 
LINTEL 
ое: Oe 2109.2.4.9 
Bre resistance. duo Ocal core ote Si sate ne s 704.11 
Masonry, wood support................. 2304.13 
LIQUEFIED PETROLEUM GAS ...... Table 414.5.1, 
415.9.2 
Коса тет. ооо ks ren rro ES 202, 1607 
Construction documents. ......... 107.2, 1603.1.1 
CELTS) ША. 5 а ган EM |e Mary vA. 106.1 
ЕМЕЛМОККСОМІТЗ.............. 202, 310.3, 508.5 
ACOSSSIDIUC. ети ос 1108.6.2.1 
CLIE HIS ла ne tee vue sui Е NOCT 508.1 
LOAD AND RESISTANCE 
FACTOR DESIGN (LRFD)............... 1602.1 
БӘСӘТЕНШӘНЕ o oss rs тера ose ans 202, 1604.2 
Limit 8tata... «wh. «а вињета ја 202, 1604.2 
Load combinations... <. о. тома 1605 
LOB factor с ==... „ош {ИАДА ae DUE 202 
Resistance factor =. .« nx vue мем а ROME 202 
умова ЕК Е зук»; ОЗШЕ 2302.1, 2307 
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LOAD COMBINATIONS.................... 1605 
Allowable stress design............. 1605, 1605.2 
Alternative allowable 

stress load combinations............... 1605.2 
Load and resistance factor design........... 1605 
SIBROIIHSSIBOS e e o rn Iit IN CE 1605 

COLON nes RTT IDEE T RT DEPT 106, 202 
о Зе || C 1614 
О О ль ааа 1605 
а о 202, 1606 
lsaciored ОВО | oer дельи 202, 1604.2 
PIGS | ры es ae 1603.1.7, 1612 
MI MT ee M Mte 202, 1607.11 
SING Ss, ОД M 508.5.8, 1603.1.1, 1607 
В yt es цан. а es 202 
РРА т ЛЫ EM EUCH ИМЕРЕ С 202, 1604.2 
е О ЧИИ УА 1603.1.9, 1611 
о a eee ee 1603.1.5, 1613 
Ch Е NM T 1603.1.3, 1608 
STE LCT a] е уронил рт ОС 1610 
ДИВА ЖКТ а ЖЗ ДЫ ААЛИ 1615 
о sape eta ОҚАСЫ ка 1603.1.4, 1609 

LOBBIES 
D SEMP осепрапбу....... 2. cee ae 1030.4 
ОЕ Ve mU. 2... 405.4.3, 1009.2.1, 1009.4, 

3006, 3007.6, 3008.6 
аа, reos qae NES 1028.2 
Underground buildings. ................. 405.4.3 

LOCKS ANDLATCHES........... 1010.2, 1010.2.9 
Delayed egress locks................. 1010.2.13 
Electromagnetically locked ............ 1010.2.11 
КИН е.а 407.4.1.1, 1010.2.14 
ма ој ај БУКА qc 408.4, 1010.2.15 
ЕИО И а а а Т 403.5.3 
SODSOLTEIBHBO. ; ues à oro epa t анаар 1010.2.12 
Е В ее 2902.3.5 

LODGING HOUSES............ 202, 310.4, 310.4.2 

LUMBER 
General provisions.................. Chapter 23 
ОО у... ern aban о 2303 

M 

MAINTENANCE 
Means of'edgress fc... 17 1002.1, 3310.2 
КОРЕШ Se a 101.4.4 


MALL (see COVERED MALL AND OPEN MALL 
BUILDINGS) 


MANUAL FIRE ALARM BOX.............. 907.4.2 
MANUFACTURED HOMES 

В ООВ ВЕ и... cate gre ОНЫХ G109 
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Crib Ад Ее EE 3106.5 
Braitage GVAIE! Lucia cas epee eae ee 3201.4 
ИО аи ан + Table 1607.1, 1607.13 
Prohibited location: «sese oot 3106.4 
ROOLCONSINUCHOIMN à тот CaM heist ЛА TUO 3106.3 

MASONRY 
AdheredWeneer «v cse vs tad rx 1404.10 
һа ОТ ТЕТЕ НТ RU ERROR ES 2109 
ЖЕСПОГЕДӘн И e. o са oa eae Pa 20% 1604.8.2 
Anchored мепеег ....................... 1404.6 
Architectural cast біспе.................. 2103.1 
Calculated fire resistance. ................. 722.4 
СОВУ nn ech eee ls oe SG ТУ ТӨМ 2113 
Gonstruetian. са sss о а а ИМ NS 2104 
БАРОВ «eee Re ee 1805.2.2 
Design, methods........ 2101.2, 2107, 2108, 2109 
Fire resistance, calculated........ 722.3.2, 722.3.4 
ligi t t о Mine i Miche Ал. 2111 
Eloopanchorade. з э. МУ: kaa ея m 1604.8.2 
Eoundattonwalls-. а. о. Зови 1807.1.5 
EOUNOGHONS, adobe - . i. «a9 or eee 2109.2.4.5 
COGUNT СЕНЕР СЫЗ БР О TS 2110 
Т т. о ost te xe E REIS 202 
WE bue e C TET EE Г deer o Ae 2112 
Inspeaton/sDecidl ОР ee ин 1705.4 
Jomwremioremsnbk o . а о у ока RS 2103.4 
АВЕ ТТТ ат Uu 2103 
Ch GSC В НУ: 714 
Сатане ccu. zu ovy 8 2105 
ixdeioi- rito cero ]] rro REN аи mnt Appendix F 
роотапсвотадйе,...2........ 25-ы, 1604.8.1 
ВВС PROVISIONS): + a er a e e ana и 2106 
TOE EO а a ERE 1604.3.4 
Subbodted DY WOOd oi siida a sors жду дй 2304.13 
SurfBceDondil. о coe havin EA 2103.2.2 
Veneer...... 1404.6, 1404.10, 2101.2.1, 2308.6.10 
VWWallGOMbOShte © зы sre сы e In. matis 202 
POESIE HTC асс л> Сс БЕ Т, 202 
уме айооагаде ss о а о не ТЕ зл.» 1604.8.2 
УМЕО АТОС НОО esr а тла deer + NERE ES 1805.3.2 
ПН. ЖИЛ V РГА a 202 

MASS NOTIFICATION SYSTEMS............. 917 

MATERIALS 
АИ АМРИНИ е е 104.10 
Е ae оон CV Chapter 20 
"Отта Re на C EOS CRAS Сеп Chapter 19 
славе ami апа; ca. acs irte ate Ge Chapter 24 
ЖАЛП Улу ИРЛАН Т. Chapter 25 
HES SVE A M ae КЕТҮ, С... Chapter 21 
НСО Е; бул уз» сое хоча 703.4 
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О О ЕТЕ TEE Chapter 22 
Testing (see TESTING). Е 1707 
WOES кы wins и Novus tev а Chapter 23 
MEANS OF APPEALS ............ 113, Appendix B 
MEANS OF EGRESS ............. Chapter 10, 202 
POC RESID? meus ОИ Р 1009, 2702.2 
Aircraft related ........ 412.2.2, 412.2.5.1, 412.4 2, 
412.6.1, 412.7.3 
Alternating tread device ....... 412.7.3, 1006.2.2.1, 
1006.2.2.3, 1011.14 
Ambulatory care facilities ......... 422.3.1, 422.3.3 
о, stes ТА з. 1009.1, 1030 
БЫН АҒА ЫЫ ЫЫ Сы! 404.9, 404.11, 707.3.6 
Спас: је а дар ли та Р қа 1005.3 
Сее: етан ала А: с 1003.2 
Child care facilities (see DAY CARE) 
(oisi uc OD ее аз > онде e es e 1007 
Construction drawings .................. 107.2.3 
ООО о gin tens tect cine АЕ 1005.6 
Covered and open mall buildings........... 402.8 
Day care facilities....... 308.5, 310.4.1, 1006.2.2.5 
DHSEPIDUUDD 52-ы Кіру, жа EUIS S 1005.5 
DOORS! sanno 1005.7, 1006.2, 1010, 1022.2, 2702.2 
During. CONSTUCHION: s.n sere pes by згч 3303.3, 3310 
Elevation change ...................... 1003.5 
Elevators. .... 403.5.2, 403.6.2, 1003.7, 1009, 3008 
Emergency escape and rescue ............. 1031 
Encroachment: д лл ЛИ 1005.7 
ЕСШРІТЕНЕРӘШОПШТ s ume cm ree ett b 505.3 
шесі ны «oat. о et sa t 1003.7 
Evacuation райе... „г. Des анал 1002.2 
Existing" DUNGINGS sus dt S ROSAS 3310 
БВВ СКТ) е аб er RM 1022, 1027 
Exit access (see EXIT ACCESS)....... 1016, 1021 
Exit discharge (see EXIT DISCHARGE). ...... 1028 
EXICGHOIDSUTeS... и оа Ter 1023.2 
Ехрраввадемају зем 1024 
кане ИЕ Жөнү АЗАУ ее 1013, 2702.2 
FIIETBBOdDSS. м ғасыр а 412.7.3 
Fire safety ріапв....................... 1002.2 
Ploorsurfaóe. -. МАЊИ ИВА ieee. Г, 804, 1003.4 
Баб. ль Lol Е 1010.4 
Group L2" Кори. 407.2, 407.3, 407.4, 1019.4 
сусар еттен SS oM 408.2, 408.3, 408.4, 
408.6, 408.8, 1019.4 
RACERS SN OE etu eris ONSE PETERE EE 1015 
па а ecc Cer err PEL 1014 
Hazardous materials.......... 414.6.1.2, 415.11.2, 
415.11.6.6 
laii EON T ances Annee oes 1003.2, 1003.3 


2022 OREGON STRUCTURAL SPECIALTY CODE 


INDEX 


kieliports нена оре У. "nrc 4127.3 
гиоћећагако Group H 1... 29.5. 28 SEN 415.11.2 
nllo isti И О e ez 403.5, 403.6 
ЕТ а ои pro S ts 1008, 2702.2 
Interno finis: 2252 sue tee toS 803.13, 804 
Ladders (see LADDERS) 
а SE eR i А, МА? Table 1607.1 
ПОЗЕ озна УН ИИ Че 508.5.3 
Mezzanines..... 505.2.2, 505.2.3, 1004.2.2, 1009.1 
MOVIng Walk us Tits ее 1003.7 
Number қуыстан LT Қа ЛЫҚ, 1001.2, 1006 
OULA OA I ле или ама И SIDA 1004 
РВИ ПО ler ДА. қ OE А аи А 406.5.7 
Protrüdihg:obIBOls. . 21s Sn Ts 1003.3, 1005.7 
PS ME s utu atu Е: 1012, 1019, 1027 
СОСКУ eo 101.3, 108.2, 1001.1 
СВАПО хеяе Se des 1009.1, 1030 
Special amusement ..................... 411.6 
н О ея ade PD 410.2.3, 410.5 
ОСАГЕ M nec this. 403.5, 404.6, 1005.3.1, 
1011, 1019, 1023, 1027 
Temporary strüctures оса, urs 3103.4 
Travel distance 
(see TRAVEL DISTANCE) ....... 1006.2.1, 1017 
ПАКЛУ ПОЉЕ МИ м E Lec ИИ 1010.5 
Underground buildings ............ 405.5.1, 405.7 
VIOUS. os ss 1005.1, 1005.2, 1005.4, 1011.2, 


1012.5.1, 1020.3, 1030.6, 1030.8 


MECHANICAL (see AIR CONDITIONING, HEATING, 


REFRIGERATION AND VENTILATION)... .101.4.2 
ACCESSUM ATUM. URDU. ame IE 1011.12, 1208.3 
Air transfer openings............. 705.10, 706.11, 
707.10, 708.9, 709.8, 712.1.6, 
713,10, 7 1471.1, 717 

Chimneys (see CHIMNEYS) 


аланы ТТК еи s се t т Chapter 28 
ЕО Metro De comen Oe 3303.6 
Dues Ит 704.8, 705.10, 706.11, 707.10, 708.9, 


709.8, 710.8, 712.1.6, 712.1.10.3, 
713.10, 714.1.1, 717 


Encroachment, public right-of-way........ 3202.3.2 
EQuiNMentOn roofs: о, от 1910, 1911.2 
EGUIDINGHE PIGUONMS. -- su лун. а 505.3 
ео C IA САН ba eden A INS 2411 
Incidental use гоот................. Table 509.1 
Motion picture projection room............. 409.3 
РОТЕ eg ЈА и ics foi ои 105,1; 105:2 
ROOD ACCESS! алла ste num heo ob 1011.12 
Seismic inspection and testing . . 1704.3.2, 1705.13.7 
Smoke.control system: . рысы олы c area 909 
к же Chapter 28, 202 
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MECHANICALLY LAMINATED DECKING . . 2304.9.3 


MEDICAL GAS SYSTEMS. ........ erre m 427 
MEMBRANE ROOF COVERINGS......... 15074, 
1507.12, 1507.13 
MEMBRANE STRUCTURES.......... 2702.2, 3102 
MERCANTILE OCCUPANCY (GROUP М)...... 309 
COBO tc. ove i ars ita aie oa таа 1110.13 
Alam and detection............ . „али. 907.2.7 
PEGG et Air vene с.с 503, 505, 506, 507, 508 
Covered and open mall buildings ............ 402 
Hazardous material display and storage .... 414.2.5 
e d Gel EDITI QE 503, 504, 505, 508 
А БЕО ЧИЕ" 509 
Interior finishes ............... Table 803.13, 804 
ШЕ БЕП ec PP Table 1607.1 
Means of egress 
АЕ OTT етан НП м: 1018.3, 1018.4 
Stairway, ехі ассез$................... 1019 
МОР ОА СО... ин 402.8, 1006.3, 
1017.2, 1006.2.1 
Mixed оссивапсіев ........:...- о, 508.3, 508.4 
о, реже te 508.2 
В Е 2, ..;5. ко ее Gm дазылы 508.5 
АОН, розасы ұма бат» 402 
Parking below/above .. 510.2, 510.7, 510.8, 510.9 
SpobDiBIIXSd: .... л. оона ыл 510.2 
Occupancy exceptions.................. 307.1.1 
PODOS oa у... ну.» ваний 2902 
РПК ORICON o rs ар абаза 903.2.7 
StaBdDIDOS. nis à ess.) joo ERAT 905.3.3 
Unlimited агеа.............. 507.4, 507.5, 507.13 
METAL 
оТ ИЕР 2 Chapter 20 
Roof coverings.......... 1504.4.2, 1507.4, 1507.5 
ІЗДЕР OR EN oye За ала ARE Me Min cad Chapter 22 
МАЛАШ OR TERT TTE ORE ION. x 1403.5 
METAL COMPOSITE MATERIALS ........... 1406 
ака ry Rd reci SR 505 
Accessibility........... 1104.4, 1109.2.4, 1109.2.9 
Area limitations ........ 505.2.1, 505.2.1.1, 505.3.1 
КОШО LN 2525» 505.2.2, 505.2.3, 1009.1 
EgulpmensplaHorms ......... ә... она 505.3 
ШИША АЕ TET T 505.3.3, 1015.1 
CUN ЕЕ Ree ee ПС 505.2 
ӘСӘБЕИНОНОТ 2.52.51. ара meen te 1004.2.2 
Stairways........ 712.1.11, 1011.14, 1019, 1023.2 
а. к 1010.1, 2406.1 
MIXED OCCUPANCY 
(see OCCUPANCY SEPARATION) 
MODIBICATIDONS iris en od 104.4, 104.10 
MOISTURE PROTECTION....... 1210, 1402.2, 1503 
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oput Eie E ЕКТІ Dos. 202 
Ora ШЕ ovo У.У... Алта көз 2103.2.3 
ВОВ ОЛ ess. tee Ri RR EE 1805.2.2 
Fire геѕіѕќапсе ................... 714.4.1, 715.5 
Glass unit masonry ................... 2110.1.1 
о Е ТИР ИЕ 2103.2 
Rodentproofingu, а. ае. онан Appendix f 
аял чека гле с а ае ева 310.2, 310.3 
MOTION PICTURE PROJECTION ROOMS ..... 409 
ISON GIRO Nias Ra. ua Лиз. cot ate А S 409.2 
На, е уга ны 409.3.2, 409.3.3 
ШӘЛЕП СОЛГО eM MET od a eae eee hee 409.4 
ОО О ueris UTOR кле блг 409.3 
BUND ЖЕ те Е 409.3.1 
ЖТИ S. КЕСЕК и пина ene toi MM 409.3 
MOTOR FUEL-DISPENSING SYSTEM........ 406.7 
MOTOR VEHICLE FACILITIES....... 304, 311, 406 
MOVING, BUILDINGS ............ 101.4.7, D103.3 
MOVING WALKS: 7... пе И 3004.2 
МӘЗИБОРЕНТӨЗе:.,, 22-ы, Pie қанайтын 1003.7 
М 
NAIBINGE тр: 202, 2303.6, 2304, 2304.10 


NONCOMBUSTIBLE BUILDING MATERIAL .. .703.4 
NURSES STATIONS 

(see CARE PROVIDER STATIONS) 
NURSING HOMES 

[see INSTITUTIONAL (GROUP 1-2)]. .. .. 308.3, 407 


OCCUPANCY 
ПО celu emen prr DRE 507.1.1, 508.2 
Certificates (see CERTIFICATE OF OCCUPANCY) 
Change (see CHANGE OF OCCUPANCY) 


"sionis MERI OR EREFTER C ECET UT Table 1607.1 
Height in mixed occupancy buildings......... 504.2 
Roofs 
ӘӘ | C mL Decet sU а MR Chapter 4 
OCCUPANCY CLASSIFICATION ........ Chapter 3 
Covered and open mall buildings............. 402 
Detailed requirements ................ Chapter 4 
EXoaptlonss ean Orbe 303.1.1, 303.1.4, 305.1.1, 


305.2.1, 305.2.3, 307.1.1, 308.2.3, 
308.2.4, 308.3.2, 308.5.1, 
308.5.4, 310.4.1, 311.1.1 


БЕЛЕП OCTO аи 415.11 
қамта РМКК deme 508, 510 
Ве) ое eo pe а 302.1, 503.1.4 
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OCCUPANCY SEPARATION 
DAVIS LUN АСТ DO NE TOUT 508.2 
АСРАП relata. ть Шон г ИЕ 412.4.1 
Nonseparated use method................ 508.3 
Separated use теїһод................... 508.4 
Special POVIES 1... v om depu ех 510 
Unlimited area buildings... . 507.1.1, 507.4.1, 507.8 
OCCUPANT EVACUATION 
ELEVATORS о cA 403.5.2, 403.6.2, 3008 
OCCUPANT LOAD 
АРИ ТУТ ТаЫе 1004.5, 1004.8 
аа. Пе, 1004.5 
Certificate оҒоссирапсу.................... 111 
Covered and open та! building........... 402.8.2 
Ка Ме бо а амо У IUE RSS 1004.2 
(oles Тигу е СЕ LE ЕТ» а MOS 1004.5.1 
МОО TURCBODL. s enne erem e ens 1004.3 
Multiple occupancies ................... 1004.4 
ао es у. Сы УММ Re ГУ: 1004.7 
SSaung НО | A Re tere vov ERR e 1004.6 
LO LS а ИЕ а im c apa NE 1004.9 
OCGUPIED ROOFS] soli ЯС П ЕУ, 503.1.4 
OFFICE BUILDINGS (see GROUP B OCCUPANCIES) 
IGSSUIGAUON re, x steele, EE oe tee NES 304 
 ИМӨЧОВй6. x55 а Table 1607.1, 1607.5 


OPEN MALL BUILDINGS (see COVERED AND OPEN 
MALL BUILDINGS) 
OPENING PROTECTION, 
EXTERIOR WALLS а ХО... оя 705.8 
OPENING PROTECTION, FLOORS 
(see VERTICAL OPENING PROTECTION) 


OPENING PROTECTIVES ...... 705.8, 706.8, 707.6, 
708.6, 709.5, 712.1.13.1, 713.7, 716 
Automatic-closing devices ............... 909.5.3 


Fire door and 
shutter assemblies .. 705.8.2, 712.1.13.1, 716.2.1 


РОО... 7, Galt eg a EIE 716.3.4 
Glass unit masonry 
(see GLASS UNIT MASONRY) ........ 2110.1.1 
аро р РАА те жэне м УЫ OC eon od 716.1.2 
ORGANIC COATINGS ...................... 418 
ORGANIC PEROXIDES .............. 307.4, 307.5 


OXIDIZERS, LIQUID AND SOLID. . 307.3, 307.4, 307.5 


Р 
PLAY. STRUCTURES „оу а ПО 424 
Accassibility, ......—- 6c. v. аи, 1111 
Covered and open mall building. .......... 402.6.3 


PANIC HARDWARE... . 202, 1006.2.2.3, 1006.2.2.5, 
1010.2.8, 1010.2.9, 1010.4.1 
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PARAPET, EXTERIOR WALL ....705.11, 2109.2.4.3 


О ТЕЛ ТТТ о ЖС ИЙ 705:11:1 
БИМЕН ск. И ERAS QR 706.6 
ШЕШ ес коЛ НИДАЛ SNR S 705.11.1 
PARKING, ACCESSIBLE ........... 1106, 1112.1 
PARKING GARAGES.......... 406.4, 406.5, 406.6 
Accessibility ....1105.1.2, 1106.2, 1106.9.4, 1112.1 
Barriers, vehicle ........... 202, 406.4.2, 1607.10 
Classification... . 05.20 и! 311, 312, 406.3, 406.4 
Construction type. seres 406.5.1, Table 601 
Enclosed 
(see PARKING GARAGE, ENCLOSED). ... 406.6 
ОЕ nterex se do READS 406.2.1, 3110 
puto у CT. 406.4.1, 2407.1.3 
HEINE COR: “5 наси р rule gna eres 406.2.2 
А 67-5 а а МЕ: Table 1607.1, 1607.12.1.3 
Means of egress......... 1006.2.2.6, 1006.3, 1019 
Mechanical-access дагадев.............. 406.6.4 
Occupancy separation ................. 508, 510 
Open (see PARKING GARAGE, OPEN) ..... 406.5 
ОВАА ТОНА ВО Ла Vo эу у рии 510 
Sprigkler DOLOCI „ыз. eda лел.» 903.2.10 
ор оо ы. «a ages. сет DP eA 405 
Verrical ODBRIITOS, изе хаха n As те 712.1.10 
PARKING GARAGES, ENCLOSED.......... 406.6 
Area and height 
[see STORAGE OCCUPANCY 
(GROUPRISIT 1,3. о АВА 406.6.1 
Means of едгез$....... 1006.2.2.6, 1006.3, 1012.1 
Sprinkler: protection... >; а ЗОТ. МЕ 406.6.3 
МШДЕТ ar ИОВА СУУ... 406.6.2 
PARKING GARAGES, OPEN........... 202, 406.5 
Area and height 
[see STORAGE OCCUPANCY 
(GROUP S)]..... 406.5, 406.5.1, Table 406.5.4 
COtStuction (pe . ..— veniae vw tremere 406.5.1 


Means of egress . ..406.5.7, Table 1006.2.1, 1006.3, 


1009.3, 1009.4, 1012.1, 1017.3, 
1019, 1020.2, 1028.2 


WENGE OCCUPANCY, «asso ois tai t ы ы: 406.5.3 
оз СБР скала ш эи АА тан п. о 406.5.8 
ме А ыз у E See he 406.5.10 
PARTIGEEBOANRD:. ге tomis 202 
IDATSIODBITO: э» eer „ВОДА oS лык 718.3.1 
Moisture protection............... 1402.2, 1404.2 
CMS л SEO ЖИЛ. p EL NEUE 2303.1.8 
Мет er Fehr Ra ME SOS 1404.5 
А ИН ТЕУ АНТ HE а жету 2308.6.3 
PARTITIONS 
Рае аго, v. meo Mee ete aos 202, 1607.16.1 


Fire (see FIRE PARTITION) 


INDEX-25 


INDEX 


мелваца тыу. welt ДИЙ 1607.5, 1607.16 
а, ай 602.4, 603.1 
Geckpahey, вресте. с. са ин с а 708.1 
Smoke (see SMOKE PARTITION) 
NiGHTS МЕн ҖЕ os Ce ы. ee le TEL 1210 
PARTY WALLS 
(see FIRE WALLS)........ 706.1.1, Table 716.1(3) 
PASSAGEWAY, EXIT (see ЕХІТ)............ 1024 
PASSENGER STATIONS .................. 303.4 
PATIO COVERS: ............ 2606.10, Appendix | 
PEDESTRIAN 
Protection at construction site........ 3303.2, 3306 
Walkways and tunnels............ 3104, 3202.3.4 
эё a eer 520 114.4 
PENETRATION-FIRESTOP SYSTEM 
Fire-rated horizontal assemblies.......... 714.5.2 
а ер а c fois has ac Ae офи 714.4.2 
PENETRATIONS ,...,................ 714, 717 
Fire-resistant assemblies 
BERTON Re iis rete iis: c eae 705.10 
Ша ТІ ТТ Ее 707.7, 707.10 
В аа. г, OO зви 708.7, 708.9 
са 706.9, 706.11 
Horizontal assemblies .................. 74.5 
ЕТЕ ОН ees cas о UR P 714.2 
Shaft enclosures .... 712.1, 713.1, 713.8, 713.10 
Smoke barriers........... 709.6, 709.8, 714.5.4 
Smoke partitions ................ 710.6, 710.7 
Special inspection ................... 1705.18 
c'e) ТИГУ ERST с: 714.4 
Nonfire-resistant assemblies............... 714.6 
PERFORMANCE CATEGORY 
ано sed MIX Cet o tle, 202 
Wood structural panels ................ 2303.1.5 
PERFORMANCE-BASED ............. Appendix O 
PEER Gc ole. Table 721.1(1), Table 2507.2 
осу. Еа ue SESS MUR 105 
АррІСаПоптоР,..-........... 104.2, 105.1, 105.3 
Drawings and specifications ............. 107.2.1 
Пап бо Е вени 105.5 
CUNG. wilde АО ИЕ АЕ жы СН 109 
Я БЕТИ о О аЙ 104.8 
Placemerntof.permit....... cess erri wes 105.7 
PATIO Gh S seco, ccs Delete ens 104.2, 107.3 
Suspension or revocation ................. 105.6 
TünedmialiaBS . «eres а ата 105 3.2. 105.5 
PHOTOVOLTAIC PANEL SYSTEMS .......... 202 
Ballasted, seismic design ................ 1613.3 
Fire classification................ 1505.8, 1505.9 
Guil vo.” >< sila ate ale eae а 1512 
pholtovoltaiemodule .. cce os eee eee 202 
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Photovoltalo pariel „.. 51277529 29 Ren 202 f \ 
СОВЕ aate вос сә... р. АЛЕ 1607.14.4 
Recap. moanted.. 2.22... ле 1511.7 


PIER FOUNDATIONS (see FOUNDATION, SHALLOW) 
PILE FOUNDATIONS (see FOUNDATION, DEEP) 
PIPES 


Embedded in fire protection................ 704.8 
|паша ол covering... 25a Hues 720.1, 720.7 
Penetration protection ............... 714, 1023.5 
ОО И E sus ПТ к TOUR S 410.3 
PERN НЕМАМ О eu od nt» rur ame a 107.3 
PLASTER 
Fire-resistance requirements................ 719 
ВИП еза ++ pate МАКУ 719.1, 719.2 
Гаа [5 EE У UU 110.3.6 
Portland cement............. 719.5, Table 2507.2, 
Table 2511.1.1 
ЕИО LV eon ENTE Chapter 26 
AoDrovalifor USE и. ise cee edm Л 2606.2 
VIRIS IMMER ое пр D E. 2612 
Core insulation, reflective plastic............ 2614 
Беси Ва пау ot map ЊЕ 1409, 2612 
Fiber-reinforced polymer .................. 2613 
Finish and trim, ехегісг.................. 2602.1 cy 
Finish and trim, interior............... 2602, 2604 ` 
Light-transmitting panels ............ 2401.1, 2607 
Roofipanels ‚..„.‚..... А ТУА ҰМ RI 2609 
SIBDIS OS иу 402.6.4, 2611, D102.2.10, H107.1.1 
Thermal barrier. >/: "3925110 LS 2603.4 
Малев. CDD on ce 1403.8, 2605, D102.2.11 
Walls, exterior ............... 2603.4.1.4, 2603.5 
PLASTIC, FOAM 
Insulation (see FOAM PLASTICS)........... 2603 
О IL SOS Lu se љета АЧ жасар 803.4, 2603.9 
ducti soot Roi LENS ll 402.6.2, 402.6.4.5 
ЕНЛЕШІСШЕӨ6: a.v Уз». ылат 420 424.2 
Stages and ріаїогтѕ................... 410.2.6 
PLASTIC, LIGHT-TRANSMITTING 
Awnings and patio covers ............... 2606.10 
Bathroom ассеззопез................... 2606.9 
Exterior wall panels.. .« si am ыса geo 2607 
Fiberglass-reinforced polymer............. 2613.4 
Fiber-reinforced polymer ................. 2613.4 
GDI Gas аи ВИР ТР ет 2608 
@(62160ц$688:....:........ МИ АИ ГЭ. 2609 
Light-diffusing SYSTEMS, .................. 2606.7 
ROOT рапев таа Qa ree beds 2609 
Signsintefor $095. 568 5c АМА 2611 oy 
ВОВ. tt Gt, Ы ЕН e Г И: 2610 
Кеа зе О... my S 2606.12 
Structural requirements .................. 2606.5 
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Unprotected openings ............ 2608.1, 2608.2 
VENGO ONONO r a o оны Ц 603.1, 2605 
Wall: panels. 5. eser aar AE ER 2607 
PLATFORM (see STAGES AND PLATFORMS). . 410 
Gonsqductióm A. ic. was 2.» AMT ENS 410.3 
TempOPery. «us а ро ЗИЯТ: 410.3.1 


PLATFORM, EQUIMENT 
(see EQUIPMENT PLATFORM) 
PLATFORM LIFTS, WHEELCHAIR 


ACCESSIN E 2, TA VIG vus] IAS 1110.9 
Accessible means of egress....... 1009.2, 1009.5, 
1110.9, 2702.2 
PRESCRIPTIVE FIRE RESISTANCE........... 721 
PRESERVATIVE-TREATED WOOD ........... 202 
ӨЛІ «^ Ai о ТЕТЕ” 2304.10.6 
а НА gains Wh «ss Рив eee eee ee 2303.1.9 
Redülleg... 51 PEM IPA aly ДЕ: 2304.12 
Shakes, roof covering.......... 1507.9.6, 1507.9.8 
PRIVATE GARAGE..... 202, 406.3, 1010.1.2, 1502.4 
ACCOSSIDIIV ан A aa 1103.2.4, 1106.6 
PROJECTION ROOMS 
Moton DIGUITe ee 2 ооа оо АСР Е 409 
PROJECTIONS, COMBUSTIBLE.......... 705:2:3, 
705.2.3.1 
PROPERTY LINE 
(see FIRE SEPARATION DISTANCE)....... 705.3 
PROPERTY MAINTENANCE.............. 101.4.4 
PROSCENIUM 
Opening protection... НЕМИ ЈА. 410.2.5 
МОЋ ара при SAN e N E a Ee 410.2.4 
PSYCHIATRIC HOSPITALS 
[see INSTITUTONAL (see GROUP I-2)]..... 308.4 
PUBLIC ADDRESS SYSTEM 
(see EMERGENCY COMMUNICATIONS) 
Covered and open mall buildings........... 402.7, 
907.2.20, 2702.2 
Special amusement buildings.............. 411.5 
PUBLIC PROPERTY........ Chapter 32, Chapter 33 
PUBLIC RIGHT-OF-WAY 
Enecroachmente 25 5n. dtr. виа Chapter 32 
PUZZLE ROOM. о о А 202, 411.5 


PYROPHORIC MATERIALS. . . . Table 307.1(1), 307.4 


R 

RAILING (see GUARDS and HANDRAILS) 

o. as 2.20.2227 A eer. | 1012 
Assembly occupangy <: 7. 2... 25.2. 1030.14 
Construction .... 1012.2, 1012.5.3, 1012.7, 1012.10 
жү CENE OREL ee Re It tmo 1023 
Вода беен аи loue vus Cr ree D RISE 1019 
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ЕЖӨНӘР ood ара гл E R 1027 
жаңаға iy onde т Е 1012.9, 1015, 1607.9 
Нанаев oS ms 1012.8, 1014, 1607.9 
ПТ о] о Е ОИЕ ПИ ТУ 1012.2 
ESBOIRDS TUER ааа ЕЭ 1012.6 
кагктодагаде «i.c wee er RUNS 406.4.3 
Slope; c АС с ап ЗА ires 1012.2 
RECREATIONAL FACILITIES 
ACCESSIOINY е инея, 1111 
Amusement rides... ик 1111.4.8 
Animal containment areas............. 1111.4.7 
Areas of sports activity ........... 202, 1111.4.1 
БСАН eroe ue В inae н eh 1111.4.9 
Bowling laesa 55% rs artt N 1111.4.3 
Boxirig "gs. «es exce xy ARO: 1111.4.5 
Court SPOS eats) Сы ая 1111.4.4 
Exercise equipment. ................ 1111.4.10 
РИ ET, Bakes I Less 1111.4.11 
CELA CU MERC ЕЕ ИД тты 1110.16 
Flottubs: 28 noi Wt can celle Или 1111.4.14 
Miniature. 78S. LIEU... Tere ys 1111.4.12 
СЛАУ ааб т.о аон T 1111.4.13 
Referes'stands .......... ios й 1111.4.6 
Shooting faciles. ......2 22s м 1111.4.15 
Swimming pools". 2.4. ss CPOE 1111.4.14 
Team or player seating............... 1111.4.2 
FIaysttüctutel. 2... тш. dao ED TE SN 402.6.3, 424 


Special amusement areas 
(see AMUSEMENT AREAS, SPECIAL) 


REFERENCED STANDARDS. .......... Chapter 35 
АОБИСАВИИУ: cosi Sepe tee ENS 102.3, 102.4 
Fireresistangs ci... а nez or eee 703.2 
Si. AE A detecte bas нат АЗ Chapter 35 
ЕШТЕ ТЕТЕ Chapter 35 

REFORMATORIES 
[see INSTITUTIONAL (GROUP 1-3)] ........ 308.4 

REFRIGERATION (see MECHANICAL)...... 101.4.2 
Machilóry гобу. са «koe rabies 1006.2.2.3 


REFUGE AREAS (see HORIZONTAL EXIT, SMOKE 
COMPARTMENTS, STORM SHELTERS). . 407.5.3, 
408.6.2, 420.6.1, 

422.3.2, 423, 423.3, 

423.4, 1026.4 


REFUSE CHUTE? СА. car dS аа, Tus o 
REINFORCEMENT 
АО Е Note ao Mr ы her о Мени 2103.4 
ЭПОСТО c NE CAECIS 1908 
RELIGIOUS WORSHIP, PLACES OF 
ACCESSIDNILY ~ пао ог rero 1103.2.8, 1109.2.4 
Alarms:and detection =: ... a. аи 907.2.1 
E E E T Baia vs et E 1030.5, 1109.2.4 
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ЕВО ИРАН o s.s ossi 303.1.4, 303.4, 305.1.1, 
305.2.1, 308.5.2 

Dorop OOS Ob aa о co ies а ка A 1010.2.10 
ОСТАТИ вени 1030 
Interior finishes ............... Table 803.13, 804 
Unumifediared ................. ә 507.6, 507.7 
RELOCATING, BUILDING... . 101.4.7, 107.2.8, 3113 
согорђансе ~ 2... Тіс АД 3113.1.1 
Inspection адепсіев..................... 3113.4 
Manufacturer's data plate ................ 3113.3 
Supplemental information ................ 3113.2 
REPAIRS, BUILDING................ 101.4.7, 202 
Па ТОН ТЫ. 220 1612.1 
ИКОНИ И 105.2.2 
ВТО ааа аи LL S 105.1 
RESIDENTIAL OCCUPANCY (GROUP R)...... 310 
Accessibility........ 1103.2.3, 1103.2.11, 1105.1.8, 


1106.3, 1108, 1108.2, 1108.3, 
1108.4, Е104.2 


Alarm and detection. .... 907.2.8, 907.2.9, 907.2.11, 
907.2.12, 907.5.2.3.2, 907.5.2.3.3 


АЕ dle ERES CERE 503, 505, 506, 508, 510 
АЕ EN o rex со АНИМ 420.10, 420.11 
Отака орріпо 2...1... alow 708.4.2, 718.4 
Group provisions 
Group R-1 (ігапвіепі)................... 310.2 
Group R-2 (араптепі).................. 310.3 
Group R-3 (two dwellings per building) ..... 310.4 
Group R-4 (group homes) ............... 310.5 
Height. а... T vM 508, 504, 505, 508, 510 
1364811510398; ;;.....;...;.... EP 509 
Interiorfibishes ...........2.:.. Table 803.13, 804 
ВО. ааа Table 1607.1 
BIVO WOEKCHBISS femore recuso fe OR 508.5 
Means of egress 
puc isto tete UN a Ea AT Lou? 1018.5 
о, на 1020.2, 1020.3 
BISECTS gs Sen SSC О ИН 1010.1.1 
Emergency escape and гезсие.......... 1031.2 
SAL Oe lie АОИ mex 1013.1, 1013.2 
самала ИТТЕ со. 1006.3 
агар CXIUGCCOSS -................:. 1019 
Travel distance....... 1006.3.3, 1017.2, 1006.2.1 
Mixed occupancies ................ 508.3, 508.4 
е spes I EC 508.2, G112.1 
МОВОЮ, еле SEEDS 508.5 
РАО ие ани 406.2.8, 406.3 
Parking below/above ........ 510.4, 510.7, 510.9 
талан САТТЕ 510.2 
ВОНО ИТее с... ао то 2902 
еее, ель Table 1604.5 
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Special provisions ............ 510.2, 510.5, 510.6 ТА 
Separation .......... 419, 420, 508.2.4, 508.3.3 
SWIMMING DOOIES e Е ame ema 3109.1 

Sprinkler protection ............. 903.2.8, 903.3.2 

RETAINING WALLS........... 1807.2, 2304.12.2.8 
ВВ ОЙ, а ss cS acs age ae ТЕЖЕ G112.4 
CLI hi е. о ра. ТЫ Л 1803.5.12 

REVIEWING STANDS 


(see BLEACHERS AND GRANDSTANDS) 
RISERS, STAIR (see STAIRWAY CONSTRUCTION) 


Alternating tread devices................ 1011.14 
Азветыу<›........... 1011.5.2, 1030.10, 1030.14 
«Ооо ди а то eE 1011.5.5.3 
General... DN У eR A ee 1011.5 
т: нее, АН 1011.10 
ат ЛК э OR E "а ам о ааа 1011.5.4 
RISK CATEGORY (Structural Design). . .202, 1604.5 
Multiple occupancies .................. 1604.5.1 
RODENTPROOFING ........... 1201.1, Appendix Е 
ROCE ROOFING. ocius renti МЕ 1507.6 
ROOF, OCCUPIED ........: сос MEAT 503.1.4 
ROOP ACCESS)... cs. 2k S 1011.12 
ROOF ASSEMBLIES AND 
ROOFTOP STRUCTURES ................. 202 
СООО“... ле лл арай 1511.4 
Drainage. . саид Wo 488529» 1504, 3201.4 
Fire classification... ооа тА TRES 1505 
РОВС eeu sets еси. 7 У. D102.2.9 
Height modifications. ..-........ Stan cree 504.3 
Impsceresistanoe8. «soc e tS TS 1504.8 
ЩО oos АТТЫНЫ ЕСА 1508 
Materials бао ны, АТЫ ТОРЫ 1506 
Mechanical equipment screen............. 1511.6 
Parapet \а!$................... 1503.2, 1503.3 
вртове. E vC Ip ПЧ СУИ 1511.2 
Photovoltaic panels and modules ... 1511.7, 1512.1 
Radiant barrier... ped Te a ee 202, 1510 
У о KR 5... г, ПОВЕО CAR 202 
MOREE АНИНА МИНИ И, I ве г ate 15113 
Towers, spires, domes and cupolas......... 1511.5 
Weatherprotection. и о ek 1503 


Wind resistance... . 1504.1, 1504.3, 1504.4, 1609.5 
ROOF CONSTRUCTION 


Construction walkways. .................. 3306.7 
Coverings (see ROOF COVERINGS)..... 1609.5.2 
ROO eer este Er Ex ns МЫК EE eRe 1609.5.1 
оао) АЕ ы ТАТЫ 718.4 
GIGS EEUU IS олоо ар Table 601 
А121 (е1 о sc гу irr nur О, ESTE I 718.2 
Live loads. ....... Table 1607.1, 1607.13, 3111.1.2 
us vL T AMETE EERETEEERTTEIPTC Chapter 6 
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Penetration of fire-resistant assemblies........ 714 
Protection from adjacent construction ...... 3307.1 
Raln/dlóads. ~. с. cre» PS ЯТА КӘРІ 1611 
Roonstructures s 2.2. И: 504.3, 1510, D102.2.9 
Signs; roof mmadunted а а ches cone ae H110 
SIIOBE TWINKLE зо sheik eque t mr 2242 Chapter 15 
SHOW ЈОНИ T eee СУЫ aga. a), lr aie бу 1608 
Solar systems, rooftop-mounted. .. 3111.1, 3111.3.2 
DIISSEB а 2211.1.3, 2303.4, 2308.7.13 
о ээ „Єл. „+ ey 1202.2 
Wood (see ROOF CONSTRUCTION, WOOD) 
ROOF CONSTRUCTION, WOOD....... 602.4, 602.5 
Anchorage ЮлМа!8..:.-.:............2: 1604.8.2 
А DL NET Sue uae ae sien 1209.2 
IS IN MICI TONER «Жө ур аа T 2308.7.1 
а Виса ЕУ раны эзе aed ah Ae. А 2305.1, 2306.2 
Fastening requirements ................ 2304.10 
Fire-retardant-treated........... Table 601, 603.1 
КНН А Ыг аат 2304.11.4, 2308.7 
ARM ID ET EN EET 2306.1.1, 2308.7.2 
ПВА, v ss ed sue САЧЫ 2304.8.2, 2308.7.10 
ОА Palette s zo Vou so the 2303.4, 2308.7.13 
мешано. SUIG wo. 55202 we ona a xs Ms 1202.2 
FAN Ма а Жы ЛЕ» та 2308.7.5 
ЧУ ROOF COVERINGS ....................... 1507 
ПО [о Ө6".,....27.,2.22- 222.22. 1507.2 
аңа МРТ З о 1507.10 
БАУЫН M MR КІ. Аға алты НҮ a! И 1507.3 
о oe tes ли 1507.3 
о Е Ы сты crane e EDU D102.2.4 
FHS TOSISIANGE TT С ore ата oh se oss 603.1, 1505 
21717 И О ЧУ ses 2522. 1503.2, 1503.5, 1507.2.8, 


1507.3.9, 1507.5.7, 1507.7.7, 
1507.8.8, 1507.9.9 


пирасккевгапов а... cs oops tate ore t 1504.8 
IDSUIBUOD 4. ар МИН t Сералы. E 1508 
Liquid-applied coating.................. 1507.14 
МЕШШЕНЕ TR уе» ыса Каз 3102 
Мега ос раде в: 3: 5 оса ил нит аи ка 1507.4 
Metaliroofshingles:. >. Rem 1507,5 
МӘЙТЕСІРІШІЛӨЛ «ve exe њи каља а 1507.11 
Photovoltaic roof panels, 

bullding-integrated ..... 1... ec. 1507.17 
Photovoltaic өһіпд ев .................. 1507.16 
Plastics, light-transmitting panels............ 2609 
FRETOONNG) 6a os tus ient e I ШЕ. 202, 1512 
dej АЖ e ME Orsi te 1507.6 
КЕСОРТӘСӨМУӘГЕЗ; ны. ж. белее аЗ 202, 1512.2.1 
Roof герјасетеп!.................. 202, 1512.2 
Single-ply membrane.............. 202, 1507.12 
Е а a SR Ue nae Oh а ла аи 1507.7 
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Sprayed polyurethane foam............. 1507.13 
Thermoplastic біпдіе-ріу................ 1507.13 
ооо o» Фә. С 1504.1, 1609.5 
WO0d Shiake8-. пао Пру), ХИР; 1507.9 
WOO и ао СТЕНА РЕТ a а ан bart 1507.8 
ROOF DRAINAGE ‚Е 1502 
SCUDDEIS. и. atk Bae eA SUUS 202, 1502.3 
ROOF REPLACEMENT/RECOVERING ..... 1512.2 
ROOF STRUCTURE (see ROOF ASSEMBLIES and 
ROOFTOP STRUCTURES) 
ROOM DIMENSIONS ...................... 1209 


ROOMING HOUSE (see BOARDING HOUSE) .. .310 


$ 
SAFEGUARDS DURING 
CONSTRUCTION canis. + о ун Chapter 33 
ACGBBSIDITIV, аа ао 1103,2.5 
Adjoining property protection ............... 3307 
CIGUSITUCTIOIT ЫС ies NES а зо ta wee SIRE 3302 
КРСТЕВ аи 3303 
Ехсауанопе- д = и алка SS ros 1804.1 
Fire.extinguishers. «coc твој“ 3309 
Fire Ма ралуу ыл WES USES 3314 
Means oPSgress 37. yk Rs 0.2222 3310 
Protection of pedestrians .................. 3306 
Sanitary facilities. «o Sis on ea С. o a 3305 
STA ls Se, ee лата Cou 3304 
Sprinkler protection. ...:... ао лийын 3312 
SIRSPIDSS. etuer dE eR 3308.1.1, 3311 
Temporary use of streets, alleys and 
SN Sese sor nt ERRARE ааа 3308 
SAFETY GLAZING : .... oe 716.1.2.1, 2406 
SCHOOLS 


[see EDUCATIONAL OCCUPANCY (GROUP E)] 
SEATING 


Ален 1109.2, 1110.12 
QUOC ары НК КА «>, Ұқ; 1030.9, 1030.13.1 
SEATING, FIXED 2... 22.22.2. 1030 
ЈОВАН ЛО а са озы за ыты; 1109.2, 1110.12 
ACUTE T нр id ccs А CR ipe qoc н 1030.9, 1030.13 


Bleachers (see BLEACHERS) 
Grandstands (see GRANDSTANDS) 


(CUD eS a cac ТУЕ IS a ae 1030.17 
PIVEN ric, aea UU аны БАЕ Table 1607.1 
CSC USING) b nuu yox ir OS EROS ane IS 1004.6 
eos р ре а УК AMR A Se A Hoe US 1030.15 
ОКО Иг Ра UNIT ET О E сң 108 
ЭЕОПТКФИСОГАДІМӘ:».2222 уху. о а муз 408.7 
SECURITY GRILEES ...........: 402.8.8, 1010.3.4 
ИЕ ЛЕ С Е tot ia m die ы 1613 
Cold-formed steel.............. 2210.2. 227121. 
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Construction documents ........... 107, 1603.1.5 
Earthquake recording equipment. ....... Appendix I 
КИОТО ОВ... лью 704.12 
Geotechnical investigation. . .. 1803.5.11, 1803.5.12 
ЕТ Im. eus See pss о. 2404 
о Yu 7а. 1613 
Mapped acceleration parameters ........ 1613.2.1 
Mason С ST ga ЕЛ 2106 
Membrane вігисіше..................... 3102.7 
Seismic design category........... 202, 1613.2.5 
ОГ сова о. ov: ww ron ee Ц 1604 
Site сар ыо SIM QUO Pes Ыл. ЛӘ 202, 1613.2.2 
SUGICORMICIOIIG E а ак бан 202, 1613.2.4 
реса ереснок. : 5.2, оиа 1705.13 
Statement of special inspections......... 1704.3.2 
НИСИ C 2205.2, 2206.2 
Structural observations ................ 1704.6.1 
Simaturabifestihg.. oec eee em te 1705.14 
Wad. vr os 2305, 2308.6.6, 2308.6.8, 2308.6.10 
SERVICE SINKS ............ 1110.3, Table 2902.1 
SERVICE STATION 


(see MOTOR FUEL-DISPENSING FACILITIES) 
SHAFT ENCLOSURE 
(see VERTICAL OPENING PROTECTION).... 713 


В EIU emere 713:5;719:14,- 71312 
ЕЕЕ НАУ, esci hes ЖА ` СЫ, ЖҮР Сү S 713.14 
БКОВРНО QE END ЕРЛЕУ 712.1, 1019, 1023 
EXIBHOP WISIS esses dd л ofr ита ЕН 713.6 
Fire-resistance rating.............. 707.3.1, 713.4 
(creer cl Ses 408.5 
High-rise buildings............ 403.2.1.2, 403.2.3, 
403.3.1.1, 403.5.1 
JOH E SENE ee ha eae tb ORE 713.9, 715 
ис Л ол т ASSERERE 713.3 
Opening protection .... 713.8, 713.10, 714, 717.5.3 
атр fob MT NU ТЫ 713.8 
Refuse and laundry chutes ............... 713.13 
CUN (ol Tut Г име. э»... РРР ЧИТТЕ R 71022 
SHEAR WALL 
Gypsum board and plaster ................ 2505 
WESTIE, ue SLT DR 202 
о К О пне урне 202, 2305.1, 2306.3 
SHEATHING 
Clearance fromearth................ 2304.12.1.2 
р Се 2304.10 
ВО ое У Table 2306.3(2) 
FURST «had С» 2. an ee 2304.8, 2308.4.7 
СОБИТЕ а сна Table 2506.2, 2508 
Moisture protection ................. 2304.12.1.2 
Мола ЕТТЕ СКТ” 2304.8 
кооганеашіпас...,.....2........;; 2308.7.10 
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ШЕ: m dee eso hata рака 2304.6, 2308.5.11 
Wood structural panels ................ 2303.1.5 
SHIPPING CONTAINERS 


(see INTERMODAL SHIPPING CONTAINERS) 


SHOPPING CENTERS 
(see COVERED AND OPEN MALL BUILDINGS) 


Е S ve mene. аа SEAT 1908 
SHUTTERS, FIRE 
(see OPENING PROTECTIVES).......... 716.2.1 
И а оон на 105.2, G112.4 
сон ИЕ ие Table 1607.1 
о я 3107, Аррепах Н 
Accessibility............. 1013.4, 1111, E106.4.9, 
E107, E109.2.2 
Accessible means of egress ............ 1009.8.2, 
1009.9, 1009.11 
AnimatedideviGes. .....-.- >». Д, e H108 
СОЙБОЙ... а аа Ы H105, H107 
Covered and open mall building........... 402.6.4 
а F 1010.2.4, 1010.2.12, 1010.2.13 
За С eters cis xr ми mons abs H106 
abiret C 1110.8, 1112.3, 3002.3, 
3007.6.5, 3008.6.5 
Encroachment, public right-of-way........ 3202.3.1 
изн M РНЕК ЕПС 1013, 2702.2 
pistes ОАО ЕҚ RAPIT ТЫА 106.1 
ИИН сыл... ТОЛА ec A T ТІ H109 
beg mtetión а H109.1, H112.4 
HIHDUHSUOD Уз eer tue ^.2 YER EIS H106.1 
Mtn CRT DERRR IDEE: 403.5.5, 1013.5, 1025 
о, рок ео Aere H113 
НО инь 1003.3.2, 1003.3.3, H103 
Occupant load, аззетЫу................. 1004.9 
Бар тш АНРИ о" 1112.1 
оне 2611, D102.2.10 
БЕНЕН к. n оа И H114 
Hue е а зоне E H112 
Pronuding Objects 25.4. и мисе 1003.3 
Алан EE Ete ipe sis ete hes E ana H110 
Stairway identification ............ 1023.8, 1023.9, 
1112.3, 1112.4 
Standpipe control valve ................. 905.7.1 
Toilet room....... 1112.1, 1112.3, 2902.4, 2902.4.1 
Jdranspertation 22:%2.2:....... E108.4, E109.2.2 
Marablemessage:..5.. =... tocar ERA sos 1112.5 
MI MM К RISUS сте э hc da In SEO 703.4, H111 
BSHREIDRAWINGS ЛИАНА tC T 107.2.6 
Н Ж us ene POR SOR 3304 
ле T 2405, 3106.3 
ШОРО ОТИС ое уша 1204.2 
LOBOS re ИЕ о аген за ОАР 2404 
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ОВИСИ ава ти ИН CO ob. 2610 
Protection from adjacent construction ...... 3307.1 
Vertical opening protective.............. 7121.15 
SLAB ON GROUND, CONCRETE . 1907, 2304.12.1.4 
SLATE SHINGLES)... 7. casa... LER 1507.7 
SLEEPING UNITS... ... 90 ОТАДА 8 та 202 
ACCOSSIDIIIN сальса 1103:2:11;:1103:2/13, 
1105.1.7, 1106.3, 1106.9.2, 1108 

Cooking appliances ............ 420.11, 420.11.2 
ООШ T st steels Же ae эшен RR E TERN 308 
ІЗТОМБИЯРТ epson vel e de ыа IS oe 310 
SCORING © е «estes S A ER И 101.2 
о EL ME s CO DID 420.2, 420.3 
SMOKE ALARMS uu caterer rera eh comets 202 
тое елди e ets ым Bela de 907.2.11.4 
Cooking appliances ................. 907.2.11.3 
Live/work unit. 22272222220. 508.5.7, 907.2.11.2 
МЫ О-о Уу» oso не. 907.2.11 
Residential aircraft hangars ...... 412.4.3, 412.4.4, 
907.2.22 

Residential occupancies.......... 420.6, 907.2.11 
ЗІЛА анай ке а а TIS S 907.2.11 
SMORE BARRIERS 252227222222, 2. 202 
CGNSUUCHON па su. iD 407.5, 709.4, 909.5 
тоса И. ЖС. 709.5, 716.2.2.1, 909.5.3 
Fire-resistance rating ................ 703, 709.3 
Пе аа 716.3.4 
INSHECHOMS е а ааа Ра са 110.3.8 
BOWSER ЊЕ ЕН ғ CeO T NES > 709.7, 715 
Матта E eres US беда 703.4, 703.5 
BALES ДЕТ ahs fixes ann ark ВЕ Ran 709.2 
Opening protection......... 709.5, 714.4, 714.5.4, 
716, 717.5.5, 909.5.3 

репера она а а ea EC EET. 709.6, 714 
RIOR GR CONE а пали a's os а ыры 909.5 


Special provisions 
Ambulatory care facilities . . . 422.2, 422.3, 709.5.1 


SPON] seni Aes s erae att 420.6, 709.5.1 
ООШ Уа me он EE NT сы У 407.5 
Cirio ETT TE Sennett ТТЫ 408.6, 408.7 
Underoaroufid. е 405.4.2, 405.4.3 

SMOKE COMPARTMENT ....... 202, 407, 408, 422 
Refuge area (see REFUGE AREA) 

SMOKE GONTROL.., .. „=... miau а c a ен 909 
Amusement buildings, special ............. 411.1 
АЦО ова ла pes vnde 404.5 
Covered and open mall building........... 402.7.2 
GOUDES Luo у лит Гей Dee 408.9 
High-rise (smoke removal)....... 403.4.7, 1023.12 
Special Inspections... ... savas ей ние 1705.19 
(еј en ЕН ТЕГ CETERIS E 410.2.7.2 
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Standby power вузіетбе................. 909.11, 
909.20.7.2, 2702.2 
Underground buildings ................... 405.5 
SMOKE DAMPERS... .202, 717.2, 717.3, 717.4, 717.5 
ЗМОКЕФЕТЕСТОКЗ. 5.0 ен UD 202 
Covered and open mall building......... 402.8.6.1, 
907.2.21 
High-rise buildings ............. 403.4.1, 907.2.14 
НЕМЕ, oc er ESAE Irc 415.11.10.3 
Institutional 1-2... OE QE ER 407.8 
Smoke-activated doors................ 716.2.6.6 
Special amusement buildings.............. 411.4 
Underground buildings ................. 907.2.19 
SMOKE DEVELOPMENT . .202, 803.1.2, Table 803.13 
SMOKE EXHAUST SYSTEMS 
Underground buildings ...... 405.5, 907.2.19, 909.2 
SMOKE PARTITIONS ........ 54.5 оч жаи. 202, 710 
CODBRU S Ss eo NI SS ge fer 710.4 
оа MEE E E PARTNER SO RBS RITE И DH 710.5 
Ducts and air transfer openings ............ 710.8 
Fire-resistance rating .................... 710.3 
MIGHECUON «oo. cogs wt. CET Io +. a 110.3.8 
VOUS у» ан у а E ПИ TR MR 710:7 
Markings аны (utd. a ODE ях 703.4, 703.5 
Мана, 22 па ма ћу ан RR NETS 710.2 
Opening protection............... 710.5, 717:5.7 
Е АЗЫ s cs eene дА ng 710.6 
Special provisions 
PRU сл Ары ыы АДА Сарат Ва 404.6 
а т... зан ы 407.3 
SMOKE REMOVAL (High rise) ............ 403.4.7 
SMOKE VENTS ое 410.2.7.1, 910 
SMOKEPROOF ENCLOSURES....... 202, 403.5.4, 
1023.12 
WORN! с sos vtr EAE d 909.20 
SNGWIEOAD: Si. coe oua ES oro ato es 1608 
осо ЕЕ s 2404 
SOILS AND FOUNDATIONS 
(see FOUNDATION)................. Chapter 18 
Ро ОГО ИОВ, 3. opere ана 1809.4 
Evacuation, grading andfill........... 1804, 3304, 
J106, J107 
EXBBISIVOS 242225 EEG 1803.5.3, 1808.6 
EiSodihazatd. 1... 2. о SUN se - 1804.5 
Footing and foundations................... 1808 
Footing on or adjacent to slopes. .. 1808.7, 3304.1.3 
Foundation walls.............. 1807.1.5, 3304.1.4 
Geotechnical investigations ................ 1803 
CCIE ыс қой ETE TET 1804.4, Appendix | 
Load-bearing маџе5в....................... 1806 
Soil boring and sampling. ................ 1803.4 
INDEX-31 


INDEX 


RON ОНО Я... Sls PUP PA 1610 
SBSOISIInSDOSHOI .......-............:. 1705.6 
SOLAR ENERGY SYSTEMS................ 3111 
Photovoltaic ѕуѕіетѕ.................... 3111.3 
800751020... owe aca a ales Ия 3111.1.2 
Solar thermal зуз{ет$.................., 3111.2 
ВОВА 9 eol s exero 3111.1.1 
ЗАО НОВИЈЕ Во ако o> o's on veel ale PEE 310.3 
SOUND TRANSMISSION................... 1206 
SOUND-INSULATING MATERIALS 
(see INSULATON) ....................... 720 
SPECIAL CONSTRUCTION. ........... Chapter 31 
Automatic vehicular gates ................. 3110 
Awnings and canopies 
(see AWNINGS and CANOPIES) ......... 3105 
Marquees (see MARQUEES) .............. 3106 
Membrane structures 
(see MEMBRANE STRUCTURES)........ 3102 
О В р 1702 
Pedestrian walkways and tunnels 
(see WALKWAYS and 
TUNNELED WALKWAYS)............. 3104 
NOON) bok и оба ey yee Ree 3107 
Solar energy systems .................... 3111 
Swimming pool enclosures and safety devices 
(see SWIMMING POOL)................ 3109 
Telecommunication and broadcast towers 
о ОНОО? 3108 
Temporary structures 
(see TEMPORARY STRUCTURES)....... 3103 
SPECIAL INSPECTIONS AND TESTS 
(see INSPECTIONS)................ Chapter 17, 
110.3.10 
Alternative test procedure ................. 1707 
кзы у A LA. got NI Pe So e cic (ДЕ, 1703 
Continuous special inspection............... 202 
Contractor responsibilities................ 1704.4 
Design strengths of materials .............. 1706 
CSCRUIZI рые О Е v 1701 
ТЕСТ Еа о Pc eR NER de 1708 
Periodic special inspection ................. 202 
Preconstruction load tests................. 1709 
ресе шареснорб. ша o ee 1705 
Statement of special inspections........... 1704.3 
Structural observations .................. 1704.6 
Testing seismic resistance............... 1705.13 
SPECIAEINBBEGTOR: «5-05. БО LEURS 202 
Е о) Nom Ie CMS I 1704.2.1 
SPIRAL'STAIRWAYS ............"%\' S 1011.10 
Geonstrüellon... г... 1011.2, 1011.3, 1011.10 
EXCBDIORS UU 2522-22-22: 1011:5.2. 1011:5:3, 


1011.5.5.3, 1011.10 
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ee В. 408.34 {А 
LIVEIWOFK 2. ОМЕТ: а?у данды тық 508.5.5 
SOUS Ls sous casos ORT T Tu eee? 410.5.3.4 
SPORTS ACTIVITY, AREA OF (see RECREATIONAL 
EASIEIIES) dur rri АЗ 202, 1111.4.1 
SPRAY APPLICATION OF 
FLAMMABLE FINISHES................... 416 
SPRAYED FIRE-RESISTANT MATERIALS ..... 202 
ото Го О ОАО realm В HD 704.13 
С а аео онум 1705.15, 1705.16 
Steel column calculated fire resistance .. . .722.5.2.2 
SPRINKLER SYSTEM, AUTOMATIC ..... 903, 3312 
Exempt locations......... 903.3.1.1.1..903.3.1.1.2 
Fire department location ................... 912 
Limited area sprinkler systems............ 903.3.8 
ЭЛЕН OEC ee RY e eere CEDENS Die e да Ур 914.2 
SPRINKLER SYSTEM, REQUIRED............ 903 
Aircraft related .......... 412.2.4, 412.3.6, 412.4.5 
Ambulatory care facilities........... 422.4, 903.2.2 
Amusement areas, special................. 411.2 
ео со ЭРИШИН oe TRIS 903.2.1, 1030.6.2.3 
Gi Reo CHRIS CREAR = rmt з. 404.3 
Basenmehtis«. ТТЫ Д irte 903.2.11.1 
ВОНО аа EE EE TOT D DELE 506.2 
COMDUSUDIE SIDIagB ,, cielo е. иене. 413 
Commercial kitchen .................. 903.2.11.5 
COBSITUEDOn E ЛЫ АР р 903.2.12 
Covered and open mall building............. 402.5 
НОЕ Ош. кл,» i Ое 417.4 
ОО УУ. е еа HS I 903.2.3 
Exempt locations ......... 903.3.1.1.1, 903.3.1.1.2 
и ги АШКЫ АДИКО О: 903.2.4 
а А eroe xir TWIN SIS 707.3.10 
Hazardous materials ........... Table 414.2.5(1), 
Table 414.2.5(2), 903.2.11.4 
Hazardous occupancies......... 415.4, 415.11.7.4, 
415.11.12, 705.8.1, 903.2.5 
Раса e eer rnm corr Table 504.3 
High-rise buildings............. 403.3, 903.2.11.3 
а eee Table 509.1 


Institutional. . .407.7, 408.11, 420.5, 903.2.6, 903.3.2 


Laundry chutes, refuse chutes, 
termination rooms and 


incinerator rooms........... 713.13, 903.2.11.2 
Live/work ипйв................. 508.5.7, 903.2.8 
Mercantile;... 44... 0072. лат А 903.2.7 
Мегаппев 1. + 505:2.17505:2:3.:505:3.2 
Multistory buildings................... 903.2.11.3 
Occupied ROOTS: «cs iios test 503.1.4 
Parking garages. .... 406.6.3, 903.2.9.1, 903.2.10.1 
Рау осше «cs st. ssa eee ита DAS 424.3 
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Residential.............. 420.4, 903.2.8, 903.3.2 
Special amusement buildings.............. 411.2 
СЕР РОО... м зл. wk ee YN 416.5 
О, т 410.6 
Veni eb i ENERO PEE DEA 903.2.9, 903.2.10 
Supervision 

(see SPRINKLER SYSTEM, 

SUPERVISION): ооо ber сб 903.4 
Underground buildings.......... 405.3, 903.2.11.1 
Пес ава. : с.о о ары Dt: s 507 

SPRINKLER SYSTEM, SUPERVISION ....... 903.4 
ЗОВЛОВИ 2222.22... чьи. 901.6 
Underground Биісіп0в................... 405.3 

STAGES AND PLATFORMS ......... 202, 303, 410 
ESSE OOS о, Малы PIN LEO 410.4 
Eireibartier wall... cese 410.4.1, 410.4.2 
Floor finish and floor covering ....... 410.2, 410.3, 

804.4, 805.1 
Horizontal assembly............. 410.4.1, 410.4.2 
Means of egress. УМА LOR TP 410.5 
Platform; temporary: ins т. а 410.3.1 
Platiorm: construction ..... «she! 410.3, 603.1 
Proscenium curtsin. 7.5 ПОТИ ЛО А 410.2.5 
Prosceniüm wall... ese ӘТІР 410.2.4 
ROO! Veris... oo ruso ev rr a 410.2.7.1 
Л. 410.2.6 
Smoke control. у... а: ТОРО ЛЫ 410.2.7.2 
Sprinkler protection: n as. PA TAn а, 410.6 
бізде construction ,..............:: 410.2, 603.1 
Ор о о wk eee 410.7, 905.3.4 
Technical production areas ...202, 410.2.2, 410.5.3 


Mentitellon. ЫР ТТТ” 410.2.7 
STAIRWAY (see ALTERNATING TREAD DEVICES, 


SPIRAL STAIRWAYS, STAIRWAY CONSTRUCTION 


and STAIRWAY ENCLOSURE) 


STAIRWAY CONSTRUCTION 

Altermating tread . рых, odes «зле 1011.14 
Circular (see Curved) 

СОПВИЧЕНО ЖКО ТИ ЛЕККЕ КИ vr tes ete 1011.7 
те ве пр pro om СИ 1011.4, 1011.9 
Discharge barrier. . ... aor «оза 1023.8 
Dünngrconsimuction. у.» ser et RR 3310.1 
Elevators. ..... 1011.12.1, 1023.4, 1023.10, 3002.7 
Enelosure under .. 2. раса 1011.7.3, 1011.7.4 
РИИ DCN кс 1019 
о cr Fe esq E E 1027, 1028.2 
ERODING а reed МАЛДЫ 718.2.4 
БОСА soo Ағ 1015.2, 1015.3, 1607.9 
Hansrels- c ate Boo oar cadet, УГ 1011.11, 1014, 1607.9 
НЕЙ 60101) 3c ed eese ec b b E Ss 1011.3 
РАДЕ и г n уул» 1008.2, 1204.4, 1204.5 
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Intenlor exit; ous ыы of ЫЛА АРТЫ 1023 
Ladders. ..... 408.3.5, 410.5.3.4, 1011.15, 1011.16 
Con oo HM ТУЫ; 222-270 1011.6, 1011.8 
BNET rss et se SEINS Table 1607.1, 1607.9 
Ais SORTEM MIDI a е fes 1010.2.7 
е А de ME 403.5.5, 411.6.1, 1025 
О о CI ыы, о оао а Фен а, 1011.12 
Seismic апсһогаде................... 2308.4.10 
Spiral 
(see SPIRAL STAIRWAYS) .. .408.3.4, 410.5.3.4, 
508.5.5, 1011.10 
Stepped aisles -. ..:.. т... ....:.. „10.4016 1030.14.2 
TISnsitiong-.. st 1030.9.7, 1030.9.8, 1030.10 
Пате асе, AE 1017.3.1 
Treads апа risers ................ 1011.4, 1011.5 
умаисанаску о о. і 1005.3.1, 1011.2 
VANGS. cos. noo: POR 1011.4, 1011.5, 1011.10 
STAIRWAY ENCLOSURE ....... 713.1, 1019, 1023 
ACGBSSIDIIIV 2,2,2... c PR RR EM E 1009.3 
о ое ENTERO SOR 1019, 1023.2 
ЕЛОСПИРОВ сели е A У 1023.3.1, 1028.2 
Ра "М... / 716.2.6.1, 1010.2.7 
Elevators Мћћп.................. 1023.4, 3002.7 
ЕХассе58. па veo Pine Pao A ERN MS 1019 
|| м ian 705.2, 707.4, 708.5 
713.6, 1023.2, 1027.6 
Fire-resistant construction.......... 1019.2, 1023.2 
MTOR [e РА ТҰЛА ОРИ ОЧЕ Р АИТ и QU 1019.4 
(C cont ox LS зэ» ERR C 408.3.8, 1019.4 
8 Ем CMM они, QUO CE 403.5 
PANORMO us soa NER cz te 1023.5 
Pressurization........... 909.6, 909.20.5, 1023.12 
Smokeproof. ..... 403.5.4, 405.7.2, 909.20, 1023.12 
Space below, use............. 1011.7.3, 1011.7.4 
ET UCU Siana oe HR e Cere ae са 1023.6 
STANDARDS (see REFERENCED STANDARDS) 
STANDBY POWER. ........ 2702.1, 2702.2, 2702.4 
о, vce 404.7, 2702.2 
Covered and open mall buildings . . . 402.7.3, 2702.2 
КЕШЕГЕ: ito te PEA 1009.4, 2702.2, 3003.1, 
3007.8, 3008.8 
Fuel line piping protection............... 2702.1.2 
Hazardous occupancy ........ 414.5.2, 4415.11.11, 
421.7, 2702.2 
a ua! ПОРОД Sis See races 403.4.8, 2702.2 
Horizontal sliding doors.......... 1010.3.3, 2702.2 
Membrane structures ................... 2702.2 
СТАНОТ ШЕТТЕ... 1009.5, 2702.2 
Smoke control. «iiiv es aba 909.11, 2702.2 
Smokeproof enclosure ......... 909.20.7.2, 2702.2 
Special inspections: илз! орала 1705.13.6 
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Underground buildings............. 405.8, 2702.2 
STANDPIPE AND HOSE SYSTEMS 
(see STANDPIPES, REQUIRED)..... 905, 3106.4, 
3308.1.1, 3311 
REE IDG Ge s errem Gala ate a alae Rn 905.7.2 
ПЕН се ~ пен отек УЧ кє: 905.8 
Hose connection location............ 905.1, 905.4, 
905.5, 905.6, 912 
STANDPIPES, REQUIRED 
ASSEMbIV Edo... 405.0. 905.3.1, 905.3.2, 905.3.4 
Covered and open mall buildings .. 402.7.1, 905.3.3 
DPUAMGUCONSHUCHON....... -s e ,. а 905.10, 3311 
Elevators, fire service access ............. 3007.9 
FARMS ен. + T 905.3.6 
МЕ SS А ор ee A Lo 905.3.7 
Parking IOS ic: oc. 5 а tes 406.5.8 
Roof gardens and landscaped roofs....... 905.3.8 
Badges OA s et e edo rl 410.7, 905.3.4 
Underground buildings............. 405.9, 905.3.5 
о ЕРНИ 15 102.2 
ЭТЕБИ РЕИС Ie ker КЕС. Chapter 22 
SUID DR Е К О hend 2204.2 
CABG Те ры. Seo ли 2208 
Calculated fire resistance ................. 7225 
CGOMMONDEO Е. iin ci re eee 202, 2210, 2211 
Composite structural steel and concrete...... 2206 
Conditions оѓ restraint ................. 7203:2.1.3 
GRON c EG NR a ee А 2210.1.1 
GIOCO КШ А ace va nc РО М 2202 
They Sheen сор Pr RR ие 202, 2207 
Opensweblalstt. сар os о HAT OER 2207 
Barapebwallsc 3s iere 1503.3, 1503.5 
Bretectof o ono e ds АА... ан 2203 
Seismic provisions............... 2205.2, 2206.2, 
2207.1.1, 2210.2, 2211.1.1 
Special inspections ..................... 1705.3 
Storage УСКЕ 2015 class co RIDES 2209 
Stuctiralstegl. к... оне А 2205 
ОВ, аин Патра аи аа 2204.1 
STONE VENEERS Sl cei nia. ween Be 1404.7 
А, зле ка ваге TE 1404.8 
STOP WORK ORDERS .. г... 0. 0016 опи 115 
STORAGE OCCUPANCY (GROUP S)......... 311 
қазасын ТЫН card о a Pelee «sme ne ы: 1109.3 
ACROSOME os cens Ave ye as АЕН 311:1.1 
Аба Jo T usos 406.5.4, 406.5.5, 406.6.1, 503, 
505, 506, 507, 508 
EGUIDMENEBISHONMNS: ................. И. АШ 505.2 
Group provisions 
Hazard storage, low, Group S-2........... 9311.3 
Hazard storage, moderate, Group S-1...... 341.2 
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Hazardous material display and storage... . 414.2.5 


аа 406.5.4, 406.6.1, 503, 
504, 505, 508, 510 
incidental USGS s.s. е 509 
Interior finishes: ..; =... . 4. seca: Table 803.13, 804 
ес ие К D DC Table 1607.1 
Means of egress 
МЕӨЕЗЕЗ кшз; De а ARTE КИЛЫ: 1018.5 
Stairway, exit ассеѕѕ ................... 1019 
Travel distance................ 1006.3, 1017.2, 
1017.2.2, 1006.2.1 
Mixed occupancies................. 508.3, 508.4 
ЈАССОВБОГУ choc os ue aot TRO 311.1.1, 508.2 
Parking above/below ....... 510.3, 510.4, 510.7, 
510.8, 510.9 
преса ит o «ees RR MS 510.2 
Occupancy exception. . «07. ERES TU 3414: 11 
Pisrbingifdures «ioci а а 2902 
Special provisions 
Aircraft related occupancies............... 412 
High-piled сотризНЫе................... 413 
Рата дагадев........ ess 406, 510 
Spnnkler protection’. г... г... туба AV 903.2.10 
Броштневеагеа.. :...... ~ 507.3, 507.4, 507.5 
STORM SHELTER; 2. а ee На 423 
О о. < don GOMA 423.5 
Emergency operation faciliies.............. 423.4 
Refuge area (see REFUGE AREA) 
Bigl category seo oo Mee 1604.5.1 
STRENGTH 
Design requirements .................... 1604.2 
Nase WC. 355 уру ie са Pl) ie RET 202 
Nominal: xcov T did дағ VANS 202 
БӘСЕ Moo xa WALL. C, LOREMS 202 
STRENGTH DESIGN ................. 202, 1604.1 
Factoredioad: г... „МАИ е ДЕІН 202 
ИЛЕ states... oss so ERES ЗЫ 202 
Load. combinations. ....... Е, 1605 
ОАО Г ое, асом Oe red 202 
ИА ЕУ. а ае оа Td 2108 
STRUCTURAL DESIGN........ Chapter 16, 107.2.7 
О See oes оа END Chapter 20 
а: th E er SUN oe Chapter 19 
ГОЦПОННОПӘ suse eter NS Chapter 18 
АБО Eee es cm s en RINT Chapter 21 
ОВ а вы Chapter 22 
МОВО ОЖТ eerie па эш Chapter 23 
STRUCTURAL OBSERVATION ........ 202, 1704.6 
С ИТТЕ РУ оъ ene RN 2512 
SUSCEPTIBLEBAY. 2... о. еме 202 
PondinglbsteDililo Я. 2... ee aan 1611.2 
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SWIMMING'POOD. Ала UE cene rt un 3109 
Accessibility ........... 1111.2; 1141:3:00144.4.13 
а = ао Дора) оу m PUR T eur: Ср РЕА 6112.5 
саай И о irl 2406.4 
Toilet facilities for . 

public pools. 725 5 2902.1.1, Table 2902.1 

T 
TECHNICAL PRODUCTION AREAS....... 410.2.2, 
410.5.3 

TELEPHONE EXCHANGES. ................. 304 

TELESCOPIC SEATING 
(see FOLDING AND TELESCOPIC SEATING) 

TEMPORARY STRUCTURES ............... 3103 
Certificate of оссирапсу............. 108.3, 111.3 
MS ORIG CR «ouo Ne ae dicen галета 108.2, 3103.1.1 
Construction documents................. 3103.2 
Encroachment, public rights-of-way ........ 3202.3 
PISOGIDIOVISIONS s rico se 3e далым» ton G113 
Меапзонедгева са стаз ды.» ка, 3103.4 
Permit: сна сз ete 108.1, 3103.1.2 
Бомагстетрокагу . siete гош. we 108.3, 112.2 
Termination of approval.................. 108.4 

TENANT SEPARATION 


Covered and open mall building. . . . 402.4.2.1, 708.1 
TENTS (see TEMPORARY STRUCTURES) 


TERMITES, PROTECTION FROM......... 2304.12 

ТЕННАЛСЕТТИМЕЕ;Г 22-2... cat eid 1404.9 

TESTING 
Automatic fire-extinguishing systems........ 904.4 
Automatic water mist systems ........... 904.11.3 
Building official required................ 104.10.1 
Carbon dioxide зузјетв.................. 904.8 
Clean agent system .................... 904.10 
Dry. chemical systems. aurs ir шшен ы 904.6 
Emergency and standby power........... 2702.4 
Fire alarm systems................. 907.7, 907.8 
ILS MUS а а hoe. LBS NIRE р 913.5 
Fire-resistant materials................... 703.2 
ЕПА ВУИ о и е 904.7 
СаО от о ЕТ 2406, 2408.2.1 
НЕО БУН ВГВ оо 904.9 
Personnel and material hoists ............ 3004.4 
PROM Mes oma ums as se olsen steele een AA 1504.3.1 
о А РЫР К-ЛЫК ore ae 1704.2 
Smoke control........... 909.3, 909.5.2, 909.10.2, 


909.12.1, 909.13.3, 909.18, 
909.20.7.3, 909.21.7, 1705.19 
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SOUNA transmission sss). iia ome RS 1208 
Sprinkler protecHon. (s.v ыы 222. 903.5 
Structural (see SPECIAL INSPECTIONS AND 
TESTS) 

Wet chemical systems ................... 904.5 


THEATERS [see ASSEMBLY OCCUPANCY 
(GROUP A), PROJECTION ROOMS and STAGES 
AND PLATFORMS] 
THERMAL BARRIER, 
FOAM PLASTIC INSULATION ... 2603.4, 2603.52 
THERMAL-INSULATING MATERIALS 


[SOG INSULATION); гл... ia Ted RPSL ы taint 712 
АШ ле E Reden m det 202 
Ceramic (see CERAMIC TILE) 
Fire resistance, clay or shale .............. (elt 
TOILETS and TOILET ROOMS ... . Chapter 29, 3305 
ACCOSSIDIG. his. es mate 1110.2, 1110.3, 1607.9.2 
Construction/finish materials................ 1210 
MODIMOOKITIG ВС ctw A 1110.2.1.6, 2902.3.5 
Family ог assisted-use ................ 14102, 
2902.1.3, 2902.2.1 
Bixture Count: 2:22 резе eek Ки Table 2902.1 
ESE баг уе 10996. Ге кууз: 1607.9.2 
Lavatory distribution: ЕРТЕ а 2902.1.4 
Location ....2902.3.1, 2902.3.2, 2902.3.3, 2903.3.6 
SIEM MOH ESE игре ул» И. 1210.3 
ИЗДЕ рл cer кыа РА ae eae 1210.3 
PUPUC TAGHINOS: 6% аи. do > ыл eres 2902.3, 3114 
SIGHS 2225. 1112.1, 1112.3, 2902.4, 2902.4.1 
Ое МДӨ А сај TEE 2902.1.3 
VeHniabonc- M. oc EEAS NE ра 6 1202.5.2.1 


TORNADO SHELTER (see STORM SHELTER) 
TOWERS 


АТРО Tate control ти Mee ы» 412.2 
COGO ЕЛ... ГА. Son vocis «GRRE EDD 1511.4 
Location and ассева.. .. oov ears 3108.2 
КӨБІ NEL EI IE RC ooh ыы ТЕП 3108 
ОЕБС. Lon ВА 3108 
TOXIC MATERIALS 
(see HIGH-HAZARD OCCUPANCY (GROUP Н)] 
CiassilicatioHs iei cre ve Tor 307.6, 414, 415 
Gas detection system....... 415.11.7, 421.5, 908.3 
TRANSPORTATION ............ E108, E109, E110 
TRAVEL DISTANCE 
ПОЗНЕР pert, BARD 1009.6.1 
Assambly'seatlid 5.2/5. oes ale hee 1030.7 
АНШИ Еле бро. OIL MADE 404.9 
Balcony; extelioh. is, coru сова 1017.2.1 
Care suites (Group I-2)........... 407.4.2, 407.4.4 
Common path оЁ4гаме!................. 1006.2.1 
Е .. 62k. ee y peres 2902.5 
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ое. ев 1017.2 
SE e teri са 402.8.5, 402.8.6 
Mbasmamenim at. а а. паг dae 1017.3 
Refrigeration machinery/ 
refrigerated rooms ....... 1006.2.2.3, 1006.2.2.4 
Smoke compartments 
(Group |-2 and |-3).......... 407.5, 408.6, 408.9 
Special amusement агеа.................. 411.2 
Stories with one ехй................... 1006.3.4 
ПОТ ВВ". и... с... 2902.3.2, 2902.3.3 
TREADS, STAIR (see STAIRWAY CONSTRUCTION) 
Concentrated live load.............. Table 1607.1 
ТЕКИТЕБЯМИОЙ» ое, ара Dn орд roms 202 
Fire-retardant-treated wood............... 2303.2 
Pressure-treated wood ................ 2303.1.9 
Stress'adjustments: 7:1: ..........:.: ae 2306.1.3 
TRUSSES 
Coldstormed Steel? n. /..:.......... а 2113 
Е... HOM AES AM 704.5 
MMAR ONIONS. calles TEECEER TIT Chapter 6 
Metal-plate-connected wood............ 2303.4.6 
WG ТОН ОЕ MO are 2303.4 
"ao LY Sy Sinn АТК СЕ ТАУЫНА po 202 
ВТО X eme „лл И Appendix M 
OSEE ЛЫ ВОИС clare Е 1615 
TUNNELED WALKWAY ............. 3104, 3202.1 
оО ЧИН oS Ens 1010.5 
U 
UMBRELLA STRUCTURE.............. 202, 3103 
UNDERGROUND BUILDINGS................ 405 
PIGHMGANGGEISCUON: cca eee rrt er 405.6 
COMERON ее 256644 + и лд 405.4 
ОО DB. S. ier der rk ава nas 405.2 
ИТ ИРИНА AS 405.4.3 
Emergency power loads ........... 405.8, 2702.2 
Means 016019855. или. 0o 955 S oe 405.7 
Smoke bares oo oec 405.4.2, 405.4.3 
Smoke exhaust/control ................... 405.5 
Smokeproof enclosure........... 405.7.2, 1023.12 
Sprinkler protection .......... У 27.2 405.3 
SUO naby DOW. a haa ка + КУ 405.8, 2702.2 
Standpipe system ................ 405.9, 905.3.5 
UNDERLAYMENT......... 202, 1507.1.1, 1507.2.3, 


1507.3.3, 1507.4.5, 1507.5.3, 
1507.6.3, 1507.7.3, 1507.8.3, 
Table 1507.8, 1507.9.3, 
1507.16.3, 1507.17.3 


Application......... 1507.1.1, 1507.3.3, 1507.17.4 
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юеБатег........... 1507.1.2, 1507.2.7, 1507.5.4, 


1507.6.4, 1507.7.4, 
1507.8.4, 1507.9.4, 1507.16.4 


UNLIMITED AREA BUILDINGS............... 507 
UNSAFE STRUCTURES AND EQUIPMENT 
(see STRUCTURES, UNSAFE) ............. 116 
И Р N 113, Appendix В 
Revocation of permit ..................... 105.6 
МО СООТ erus ee ze уо Rene cnet 115 
Utilities діѕсоппесіоп. .................... 112.3 


UNSTABLE MATERIALS. . . . 307.3, Table 414.2.5(1), 


Table 414.5.1, Table 415.6.5, 
415.7.1, 415.9 


UNUSABLE SPAGE LL УРА TTM 711.2.6 
USE AND OCCUPANCY ............... Chapter 3 
ОСОВИНИ МРТ а аре. 508.2 
МЕ ОС eee tee 302.1 
Detailed requirements based on 
occupancy and иве................. Chapter 4 
incidental uses., sinan ana 509, Table 509.1 
"ШЕ Pea V ть. г... ја bly оО 508.3, 508.4 
ПЕНЕЙ... ухи 302.2 
ос ого ОБА 112 
Seivice-bonneclión «vu cate ae tate а 1124 
Service disconnection... 0.0.20. Ts ЈЕ. 112.3 
Temporary соппесбоп.................... 112.2 
UTILITY AND MISCELLANEOUS 
OCCUPANCY (GROUP U)................. 312 
Accessibility ......... eek aan 1103.2.4, 1104.3.1 
Agricultural buildings ................ Appendix C 
BISOUS LSU TS 503, 505, 506, 507, 508 
БОССА О Gas eer ner rer NR Appendix G 
лы EDI RERO 503, 504, 508 
иоле USES. us sa st e RI 509 
КООДОН Gr ээ. Fis Дыл сҮ Table 1607.1 
Means of egress 
РЧ ее саћу 1013.1 
Stairway, exitaccess ................... 1019 
Mixed occupancies................. 508.3, 508.4 
Special provisions 
Private garages and carports............. 406.3 
Residential aircraft hangars .............. 412.4 
ӘРГІНКІЕГІРГОВЕСОН 2. :. уызын ы: 903.2.11 
Travel distance.......... 1006.2.1, 1006.3, 1017.1 
V 


VALUATION OR VALUE (see FEES, PERMIT) .109.3 

VEGETATIVE 
Агппоагдесотайе:.................: 419, 419.1 
Vegetative гоо0ів................... 202, 1507.15 
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- VEHICLE BARRIER SYSTEMS ....... 202, 406.4.2, 
1607.10 
VEHICLE SHOW ROOMS ................... 304 
VEHICULAR FUELING ....... cc omnt 406.7 
VEHICULAR GATES. .....26 zc или 202, 3110 
VEHICULAR REPAIR TAT a oc ЖАН 406.8 
VENEER 
Gementplaster..-. 2... vom AUS 1404.15 
ОАО рые, Ж.Д esha А 1404.17 
Fiber-cement siding ................... 1404.16 
Е ео с T, n 1404.12 
Masonry, adhered. .... 1404.10, 2101.2.1, 2103.2.4 
Masonry, anchored............. 1404.6, 2101.2.1 
Metales dE. oder FTU усун 1404.11 
РЕС Mat roe susc Wee euet EN E EA RE 2605 
В Сс са Wet. cott oem 1404.8 
NIONO S азама ESTEE E REIR 1404.7 
тамна tota" amu 2.27.2 у 1404.9 
МІНУ санал Eon RANT RS 1404.14 
VAS o i ERROR NS CROIRE SI ЛУ Oe GA А 1404.5 
VENTILATION (see MECHANICAL) ........ 101.4.2 
Aircraft paint һапдагѕ ................... 412.5.6 
FRCS У E aks aR аа ieee 1202.2, 1503.4 
| ЛРУ ОИ РА Ree ee ae 1202.5.2.1 
ES. тЫ н ce eee 1202.4 
ЕХПЕНӘС ПАТЧ 0", ; 7. зелень река. ze eas 1202.6 
EOLA a. ПА. EAD СЕ 415.11.1.6 
Hazamous 2з... 414.3, 415.9.1.7, 415.11.1.6, 


415.11.1.8.1, 415.11.3.2, 415.11.6.4, 
415.11.6.8, 415.11.7.4, 
415.11.11.1, 415.11.11.2 


High-rise ѕќаімуауѕ.................... 1023.11 
НРМ service corridors ............... 415.11.3.2 
LIVEIWOFK ühit... 9. 12 И а 107 508.5.10 
MBSDISTIORIT ба tom MA. e A ЧАШ, RE 1202.1 
SE CERERI keep nx 1202.5 
Рат тлу... >. 406.5.2, 406.5.5, 406.5.10, 406.6.2 
РОО TOONS, sco cunts cos а аи 409.3 
Renal gaeges. 05 л. пара oe 406.8.1 
NONIS РЕАЛ ey ROTOR со ae ert 1202.2 
SInoke Bxngust- Иа Оо. тест apace 910 
Smoke removal, high-rise buildings ........ 403.4.7 
Smokeproofenclosure........ 909.20.3, 909.20.4, 
909.20.6, 1023.12 
Spray rooms and spaces.......... 416.2.2, 416.3 
лире 410.2.5, 410.2.7 
Under-floor ventilation .................. 1202.4 
VENTS, PENETRATION PROTECTION. ........ 714 
VERMICULITE, FIRE RESISTANT............. 721 
VERTICAL OPENING PROTECTION 
о Жз ТТЫ otis ene Om 404.6 
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Duct penetrations ......... оу oo er ач 27:1 
Ва колее. 713.14, 3007.6.1, 3008.6.1 
әде ее тс о: ота ан 1019, 1023.2 
Group. I-3... 5. Com IINE GRY Аб eee 408.5 
High-rise ............. 403.2.1.2, 403.2.2, 403.5.1 
СМЕЛО URIS «oss cec УНИ 508.5.6 
Open parking garages .................. 406.5.9 
Permitted vertical орептдз.................. 712 
Shaft enclosure............... 713, 1019, 1023.2 
VESTIBULES, EXIT DISCHARGE .......... 1028.2 
VINYL 
Expanded. USC aC E UN э. эг же кыз 202, 803.7, 803.8 
а rra НОА Е Иа EE US TE 1404.14 
MIOLATIONS пои ls 114 


VOICE ALARM (see ALARMS, VOICE) 


үу 
WADOGNAY.... т habeam И 3104 
During construction: 2... оао UN VERS 3306 
Encroachment, public right-of-way........ 3202.3.4 
ЕНӘЛӘЗІМЕЛЕВ M pM y. Table 601 
ЗО То о 5 eu DM Table 1607.1 
Materials per construction type.......... Chapter 6 
Opening ргоюесбоп..................2 716, 717 
WALL EXTERIOR ........ come 705, 1401 
Bear ve ike eh ИО: 0 Chapter 6 
Combustible wall covering ................. 1405 
о T ou eode c ok SEO E EL 1404 
AWN Se Ы с А Н UE d 107.2.4 
Exterior Insulation and Finish Systems (EIFS) . . 1407 
Exterior structural members.............. 704.10 
Ene disticho ан ое D102.1, D102.2.6 


.. 703, 705.5, Table 705.5, 
706.5.1, 707.4, 1402.4 


Fire-resistance ratings .. 


Flashing, veneered walls ....... 1404.4, 1404.10.1 
Foam plastic insulation......... 2603.4.1.4, 2603.5 
Тайота айе «s xot rus ained eros tow, 
AGI B qr ро, клею 705.9, 714 
Light-transmitting plastic panels............. 2607 
Пиве ај So сабе: 705.4, 1403.1, 1405 
Metal Composite Materials (MCM)........... 1406 
Nonbearing.-..-2.. оо сае S Chapter 6 
Opening protection....... 705.8, 705.10, 716.2.5.4 
Раабе зу. ons = атар РЕМИ ФИ be 705.11 
Performance гедигетеп{$................. 1402 
‚721225 3) и а АБО 705.2 
ес У А Lu е2 оов ЖШ 705.6 
оо ..... edet os ELE 1404.3 
Veneer (see VENEER) 
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Weather resistance .............. 1402.2, 1404.2, 
1406.6, 1407.4 
Weather-resistant barriers................ 1404.2 


WALL, FIRE (see FIRE WALLS) 
WALL, FOUNDATION (see FOUNDATIONS) 


WALL, INTERIOR 
 МӘПӨЗЕ ога ein ОДН 803, 1210.2 
Opening Protection ...:.. 061 У М Б 716, 717 

WALL, INTERIOR NONBEARING (see PARTITIONS) 

WAEEMASONRY ВО А. ОЛ. TTE 202 
Wood contact .......... 2304.12.1.3, 2304.12.2.1 

WALL, PARAPET........ 705.11, 1503.3, 2109.2.4.3 

WALL, PARTY (see FIRE WALLS) 

WALL, PENETRATIONS ................... 714.4 

WALL, RETAINING (see RETAINING WALL) 

WALL, VENEERED (see VENEER)...... Chapter 14 

WALL, WOOD CONSTRUCTION 
СГ. сое 2308.6 
Cuttingwnotching.boring oo. с с 6.020... а 2308.5.9 
ExtenORieming:...05 63.5 >. 2. «5 ара 4 2308.5 
Fastening schedule............. Table 2304.10.2 
Е кама реси os тна 2304.3, 2308.5 
Interior bearing partition................ 2308.5.4 
Interior nonbearing partition............. 2308.5.1 
О оо c MER GEL 2308.5.5 
реалка 2...2. 0 2305.1, 2306.3 
Sheathing (see SHEATHING) 
SHG vau ЕН ©... а а жеу 2308.5.1 
РИНИТИС" 2308.5.3.2 


WATER-REACTIVE MATERIALS .... Table 307.1(1), 
307.4, 307.5. 415.8.4 


WEATHER PROTECTION 
EXIBIGPANBIISO ele ose aces reds Мі 1404.2 
DOCU Ee Teu tds E EROS OS 1503 
WEATHER-EXPOSED SURFACES 
емее онн МАТЕ Т” 2204.1 
Materials, verification of 
steel reinforcement.................. 1705.3.2 


Special inspections ....1705.2, 1705.3.1, 1705.13.3 
Splices of reinforcement in masonry . . 2107.3, 2108.3 


WINDIEOADI. acters te ге eee vig TI. 1609 
Basic design wind speed................. 1609.3 
Construction documents ........... 107, 1603.1.4 
Ехровиге'сакедогу“..:...:....7... 52 57 1609.4 
Glazing У 1.587... Lol ОРИ 1609.2, 240 
Hurricane-prone regions ................... 202 
Masonry, empirical design.............. 2109.1.1 
Nominal design wind speed............. 1609.3.1 
Riots) Siena аах 1504.1, 1609.5, 2308.7.5 
Seismic detailing required ............... 1604.10 
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Spscial'iaspeclion «a 5e аа 1705.12 
Statement of special inspections........... 1704.3 
Structural observation ................. 1704.6.2 
Wind tunnel testing........... 1504.3.1.2, 1609.1.1 
Windborne debris region ................... 202 


WINDERS, STAIR (see STAIRWAY CONSTRUCTION) 
WINDOW 


Accessibility 
Emergency egress. ... . 2... 5 wees saber ee 1031 
Exterior, structural testing ................ 1709.5 
Fire 
(see OPENING PROTECTIVES). . .716.2, 716.2.8 
Glass (see СВАЙМС).................. 1404.13 
О eens ЕГІН а. ТТЫ 1015.8 
ВОЕН ель eh оп 1204.1, 1204.2 
CESS ЕР КЕСЕ Edu 1031.6 
WIRES, PENETRATION PROTECTION ........ 714 
Е erase кб на а на Chapter 23 
Allowable stress design ................... 2306 
АСИМ Вала тече и oS Tm UNT 2308.6 
Calculated fire resistance. ,................ 722.6 
Gelllgdramibdo . :.. ces ари а Ним а 2308.7 
Connectors and fasteners ............... 2304.10 
Contacting concrete, 
masonry or earth ...... 2304.12.1.3, 2304.12.1.4, 
2304.12.2.1, 2304.12.2.2, 2304.12.2.6 
Decay, protection against................ 2304.12 
Diaphragms.............. 2305.1, 2305.2, 2306.2 
РО рас корь 718.3, 718.4 
End-ipinted lumber... с... sce 2303.1.1.2 
BiberBoand- 222.92... 2303.1.5, Table 2306.3(2) 
МИ ӨС ПО -..... ope, МЕ ГДК 718.2 
Fire-retardant їгеаїей.................... 2303.2 


Floor and roof framing 
(see FLOOR CONSTRUCTION, WOOD) ....2304.4 


ШВОКӨПБӘННа Ine ae е р 2304.8 
Foundations. nos а: о nz 1807.1.4, 2308.6.7.4 
DISHES E orietur Too пен 2303.1.1 
MENDES. OLE os rn ымы 2303.1.7 
Heavy timber construction......... 602.4, 2304.11 
piurricaleshutters ә уу c cct даме 1609.2 
Е ИЛЕ соны А ама РУ 2303.1.2 
Inspection, special... .1705.5, 1705.12.1, 1705.13.2 
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RECOMMENDED PRACTICES FOR 
REMOTE VIRTUAL INSPECTIONS (RVI) 


User note: 


About this resource: The typical process of inspecting projects by inspectors driving to job sites and performing on-site inspections has cer- 
tain challenges that impact timeliness and resource efficiencies both for building construction and safety industry and regulating jurisdictions. 
The time spent driving to job sites, particularly in larger cities with busy traffic patterns, takes up a substantial part of the day, reducing the 
number of inspections possible to complete and creating a backlog of requested inspections. 


To address some of the challenges, many jurisdictions have implemented remote virtual inspections (RVI) for more routine and simpler 
inspections such as water heater replacements or other, similar items. RVI is an alternative to on-site inspections using a video call with the 
inspector. With advances in technology and availability of sophisticated smart phones and tablets, КМ! have become more common, апа 
some jurisdictions plan to implement them for more complicated and larger inspection items or projects. 


To assist the building construction industry and member jurisdictions in adoption of an RVI program, in May 2020, the International Code 


СоипсіР (ICC®) published Recommended Practices for Remote Virtual Inspections (RVI). This publication offers a comprehensive framework 
for both local jurisdictions and building industry professionals that desire to implement a remote inspection program. 
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Preface 


Technological advances have created enormous possibilities in all aspects of life, including 
the building construction and safety industry. Digital and online tools for building design, 
construction and administrative functions, such as permit application, plan review, inspec- 
tion and commissioning, have drastically increased the efficiency and accuracy of achieving 
safe and resilient communities. Local, state and national governments have taken advantage 
of advancing technologies and have incorporated various levels of digitization into their 
processes in order to save time and reduce costs. Examples of such efforts include online 
offering of permit applications, payment of permit fees, submittal of plans and digital plan 
review. 


The speed of adoption and implementation of technology, however, varies by geo- 
graphic region and depends on a number of factors, including the availability of financial 
resources and the infrastructure needed to support the technology. Many Authorities Having 
Jurisdiction (AHJs) have implemented technology at various levels with good success and 
have embraced greater reliance on digitization as time goes by. 


The 2020 global coronavirus pandemic created an impetus in speeding the implementa- 
tion of modern technologies and taking advantage of new ideas in a much shorter time 
frame. The spread of COVID-19 and the closing of most businesses and social activities in 
many parts of the world to create social distancing resulted in many sectors of the economy 
searching to find new solutions for conducting business. 


Many AHJs needed to come up with solutions to perform all aspects of codes and stan- 
dards administration from remote locations and/or home offices. One such solution using 
available technology is Remote Virtual Inspections (RVI). 


RVI is a method of inspection that allows the needed inspections to proceed in a timely 
manner by the owner or contractor located on the jobsite and the inspector or inspection 
teams performing the inspection remotely. While this practice gained good acceptance and 
implementation during the weeks and months of COVID-19 social distancing, its advantages 
are so great that it will likely become a popular and routine tool for the foreseeable future. 


Preface 


Preface 


The advantages and opportunities created by RVI locally, nationally and globally are 
enormous, allowing those with technical expertise in their specific subjects to offer their 
services across the globe. Building code specialists, inspectors and consultants will be able 
to provide services and consulting from far distances and to help building safety and resil- 
iency anywhere needed at the local, national or global level. 

Recommended Practices for Remote Virtual Inspections (RVI) was developed based on study, 
research, and discussions related to items that should be considered and addressed for an 
effective and consistent RVI program and to assist AHJs in implementing the readily avail- 
able technologies in the adoption and implementation of their own RVI program. 

ICC welcomes your comments and feedback to improve future editions of this Recom- 
mended Practices publication. Submit feedback at www.iccsafe.org/RVI. 


About the International Code Council® 


The International Code Council is a nonprofit association that provides a wide range of 
building safety solutions including product evaluation, accreditation, certification, codifica- 
tion and training. It develops model codes and standards used worldwide to construct safe, 
sustainable, affordable and resilient structures. The mission of the Code Council is to pro- 
vide the highest quality codes, standards, products and services for all concerned with the 
safety and performance of the built environment. ICC Evaluation Service (ICC-ES) is the 
industry leader in performing technical evaluations for code compliance fostering safe and 
sustainable design and construction. 


Washington DC Headquarters: 
500 New Jersey Avenue, NW, 6th Floor 
Washington, DC 20001-2070 


Regional Offices: 

e Eastern Regional Office (BIR) 

* Central Regional Office (CH) 

* Western Regional Office (LA) 

* Distribution Center (Lenexa, KS) 


888-ICC-SAFE (888-422-7233) 
www. iccsafe.org 
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1.0 Introduction 


Hand-held devices such as smartphones and tablets have capabilities for real time, online 
communication of videos and photos. Use of advanced tools and technologies, combined 
with the power of such hand-held devices, has made it possible for anyone to observe the 
construction activities of a jobsite from any location, near or thousands of miles away. Using 
Remote Virtual Inspection (RVI) allows construction projects to continue without impedi- 
ment and allows the Authority Having Jurisdiction (AHJ) to continue to provide the vital ser- 
vices needed for construction of safe buildings. 


Purpose and Scope 


The purpose and scope of these Recommended Practices is to provide guidance to the 
Authority Having Jurisdiction (АН]) when implementing a Remote Virtual Inspection (RVI) 
program as well as to the construction industry user. This document specifically addresses 
implementation and administration of RVI. These procedures are organized in a fashion that 
can be readily implemented by the АН] as part of their inspection procedures. This docu- 
ment also provides recommended practices to construction industry professionals submit- 
ting to an RVI. 


Until recently, Remote Virtual Inspections have been conducted only by a few AHJs at 
varying levels, As a result, there has not been a standardized program that addresses how to 
prepare for, conduct and participate in these types of inspections. 


2.0 Definitions and Acronyms 


1. RVI: Remote Virtual Inspection: Remote Virtual Inspection, also known as RVI, is a form 
of visual inspection which uses visual or electronic aids to allow an inspector or team of 
inspectors to observe products and/or materials from a distance because the objects are 
inaccessible or are in dangerous environments, or whereby circumstances or conditions 
prevent an in-person inspection. 


2. АН): Authority Having Jurisdiction. 


3.0 Remote Virtual Inspection Process 


Remote Virtual Inspections (RVI) may provide benefits to AHJs and customers alike. In cer- 
tain circumstances, an RVI may provide a better quality inspection with an increase in effi- 
ciency and cost savings. It will increase the efficiency of the inspection process utilizing 
modern technology. Depending on the location and complexity of a project, some limita- 
tions may impact its use. In cases where an RVI is not suitable or technology fails to provide 
sufficient visual clarity (i.e., poor/no service or Wi-Fi, poor lighting, etc.), an onsite inspec- 
tion may be required. Subject to local approval, the АН] may choose to use an approved 
third-party inspection agency or utilize staff inspectors. Where Wi-Fi and/or cellular recep- 
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tion are poor or not available, some AHJs may consider allowing the contractor to provide 
an acceptable electronic documentation of the area that needs an inspection for review by 
the assigned inspector or team of inspectors. 


A clear understanding of the RVI requirements and communication throughout the pro- 
cess by both parties is paramount to the completion of a successful inspection. The inspec- 
tor will check all aspects of the permitted construction project to the adopted codes and 
other applicable laws and regulations no differently than if it were an onsite inspection. 
Identification of the project jobsite location, posted address and its location within the 
building will be a critical part of the process. 


The applicable Codes and 
Standards to be used for RVI 
are the same as the adopted 
codes and referenced stan- 
dards of the AHJ. The imple- 
mentation of the RVI is 
intended to achieve the same 
results as the typical in-per- 
son site inspection by apply- 
ing the provisions of adopted 
codes such as the IBC®, IRC®, 
IPC®, IFC® and other applica- 
Ме and adopted Interna- 
tional Codes. 


Customer: Requesting a Remote Virtual Inspection 


1. Ensure there is an active permit issued or certificate application filed or obtain the 
appropriate one prior to attempting to schedule an inspection for the project in ques- 
tion. 


2. Electronically sign a notice indicating that the permit holder of record or representative: 
2.1. Consents to the use of the remote inspections. 
2.2. Is responsible for their own safety during the remote inspection. 
2.3. Allows the complete use of the videos and photos of the remote inspection by the 
АН). 
2.4. Certifies they are making available the site and inspection items truthfully and to 
the best of their ability. 


2.5. Is responsible for compliance with all codes and standards applicable to the proj- 
ect. 


2.6. Acknowledges that participation in the remote inspection program is voluntary (if 
not a mandatory program within the AHJ's jurisdiction). 


2.7. Acknowledges that the decision to perform an RVI is at the sole discretion of the 
АН). 
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Prior to contacting the department to schedule the inspection, confirm that the mini- 
mum criteria for a remote inspection are met. See Appendix A for examples of qualified 
inspection activities. 


3.1. Note that some types of inspections may be too complex or otherwise not com- 
patible for remote inspections. 

Call or go online to schedule an appointment for inspection with the AHJ. 

Must be at least 18 years old or with an adult to perform the virtual inspection. 


When scheduling the inspection, provide the address, permit number, and type and 
number of requested inspections. 


AHJ: Scheduling Remote Virtual Inspection 


Recommended Practices for Remote Virtual Inspections (RVI) 


Schedule Inspection Time. 

1.1. All remote inspections scheduled should be requested by the customer a minimum 
of one business day prior to the desired inspection date. 

1.2. Schedule inspection either online or by telephone. 

1.3. Schedule sufficient time for the type of inspection requested. 


1.4. AHJ to send an inspection confirmation email or text to the customer with the 
date, approximate time of RVI and name of inspector. 


1.5. Send notice of customer consent and acknowledgment for electronic signature. 
Must be returned by customer prior to inspection scheduled time. 


Time slots for inspections. 


2.1. Anticipated length of inspections per type (i.e., water heater installation, HVAC 
replacement, etc.) needs to be established. 


2.2. Each customer will be given an approximate time window for inspection. 


Post the earliest available time for remote inspections and the latest time of the day a 
remote inspection may be scheduled Monday through Friday or other days selected by 
the AHJ. 


Schedule after-hours or emergency inspections on a case-by-case basis. 


Determine the types of inspections allowed for remote inspections. See Appendix A for 
examples of qualified inspection activities. 


5.1. All inspections may qualify for an RVI, depending on the AHJ's resources and poli- 
cies. 


Determine which type of videotele- 
phony is available for use and is compat- 
ible with the AHJ's permitting software 
and videotelephony equipment. 


6.1. Videotelephony platform exam- 
ples: FaceTime, Google Duo, 
Zoom, WhatsApp, Skype, Tango, 
WebEx, Microsoft Teams, GoTo- 
Meeting, etc. 
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Customer: Prepare for Remote Virtual Inspection 


Li 


Prior to the inspection, ensure that: 


1.1. The jobsite is safe at all times for the individual(s) using the device during the 
remote inspection including health safety. 


1.2. The device (smartphone, tablet, drone, etc.) is fully charged and has a suitably 
charged additional power supply (battery pack). 


1.3. The use of a noise-canceling headset is recommended. 


1.4. The jobsite has high-speed Wi-Fi connectivity or minimum 4G cellular service with 
a strong signal. 


1.5. The necessary tools based on type of inspection are readily available. 


1.5.1. For example, carry a flashlight, tape measure, level, step ladder (for close 
ups of ceiling), GFCI tester, etc. An extending pole for the video device, 
such as selfie pole, may be very helpful in taking the smartphone or other 
video device closer to the point of inspection in various places such as 
very high ceilings. 

Have approved plans, permit card, and other necessary construction documents avail- 
able onsite. 


Make sure good lighting is available and clear the area of any unnecessary objects. 


All features applicable to the required inspection must be visible at the time of the 
remote inspection. These features must be captured sufficiently and clearly for the 
inspector to evaluate. 


If at any point the inspector believes that the remote inspection process is not allowing 
them to properly assess compliance, they may require that a site inspection be con- 
ducted at a future date or instruct the customer to make different arrangements. 


5.1. In areas within the jobsite where there is no Wi-Fi or cell service, at the sole dis- 
cretion of the inspector, the contractor may be allowed to provide video and/or 
photographic documentation of the item(s) to be inspected for review by the 
authorized inspector at a later time. 


The onsite inspection may be conducted by an approved third-party inspection agency 
or by the AHJ's inspection staff. 


Customer: Prepare to Receive Remote Virtual Inspection Call 


T 


Ensure that the lens and screen of any device being used to capture images or video has 
been cleaned. Dust, grit, smudges, etc., might interfere with the image quality and dis- 
torting the inspector's view. 


To minimize interruptions during the RVI and to ensure that the video feed will be unin- 
terrupted, make sure that all notifications are turned off in the Settings of the mobile 
device used for the RVI. Should the video be interrupted, the inspection could be 
delayed or have to be rescheduled. 


Be prepared to answer the inspector's call at any time during the scheduled timeframe. 
Be cooperative and closely follow the inspector's instructions. 
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4. 


6. 


As each site and inspection is different, allot the proper amount of time for the type of 
inspection and accessibility of the site. 

Carefully follow the inspector's instructions for where to direct the device and for cover- 
ing the site. Do not rush the inspector but allow him or her adequate time to conduct 
the RVI to his or her satisfaction. 


As much as possible, minimize background noise as that can interfere with communica- 
tion with the inspector. 


What to Expect During the Inspection 


1, 


Begin inspection at the street view looking at the structure with the address or other 

required jobsite identification in the video display. 

1.1. Inspector may also verify location through GPS/Geotagging where the service is 
available. 


Follow the directions of the inspector with respect to the order and direction of inspec- 
tion. 

As the inspection progresses, write down any items that the inspector finds that need to 
be corrected. Be sure the notes are detailed and ask questions of or seek clarification 
from the inspector at the time of the RVI. 

If provided a permit card, do not write on it. During the next in-person visit, the inspec- 
tor should update it then. 

In most cases, the inspector will relay the results of the inspection before the end of the 
RVI of passing, failing or not ready for inspection. 

Do not cover any work needing corrections until corrections are verified by reinspec- 
tion. Reinspection fees may apply in accordance with the АНЈ'5 policies. 

Note: At a minimum, there must be an adult of the required legal age on site who will 
represent the owner/representative during the entire duration of the RVI. 

The owner/representative must be able to verbally communicate with the remote 
inspector at all times during the inspection. 


Inspection Results 


1, 


Results of the inspection will be entered into the АНЈ'5 permit database as soon as ргас- 
ticable after the RVI is completed. It is important to note that the inspection was com- 
pleted using the RVI process. 

Where an approval tag for utility connections is required, the АН] should work directly 
with the utility company. 


Following the inspection: 

3.1. Inspection comments will be available on the AHJ's website, within the АН] nor- 
mal timelines, indicating passing or failing with the list of corrections when appli- 
cable. 

3.2. In addition, the inspector may email the inspection information upon request to 
the customer as soon as inspection information is available. 
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3.3. The inspector will determine whether additional fee(s) for reinspection is required. 


4. Scheduling a reinspection or the next inspection needed is based on availability of time 
slots. 


5. The authorized inspector may provide an option for the owner/representative to submit 
electronic documentation that a deficiency or deficiencies have been corrected. 


6. It is incumbent on the owner/representative to provide the address and permit number 
on all submitted correspondence or communications. 


Maintaining Records of Inspections 


Required inspection records, including, but not limited to, correction notices, electronic 
media, recordings or photo documentation, shall be maintained in accordance with the 
AHJ's policy, laws, regulations, and applicable codes, and may be subject to disclosure. 


4.0 Training and Communication 


Training and effective communication of pro- , 
cesses, procedures and requirements are essen- 
tial and a critical part to the success of any 
program. This program is no different as it lends 
itself to new technology, new programs, and 
methods that are in many cases, new to the 
building construction and safety industry. There- 
fore, training of the AHJ's staff as well as the 
building industry on the various programs and procedures will save time and money and 
make the administrative and enforcement process a positive experience with minimal confu- 
sion. Training also leads to better communications between an AH] and its customers. 


| 


taff Training 


1. Ensure all staff are trained in the appropriate areas of responsibility. 
2. Permit Technicians: 

2.1. Review of approved permit applications relative to RVI requirements. 

2.2. Required departmental approvals are complete. 

2.3. Fee collection process. 

2.4. Required documents for the project (plans, calculations, etc.). 
3. Remote Inspection Staff: 

3.1. Inspection software and hardware. 

3.2. Remote inspection procedures. 

3.3. Types of platforms used (Facetime, Skype, etc.). 

3.4. Reinspection fee procedures. 

3.5. Recording inspection results in permit tracking system. 
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Customer/Applicant 


1. Ensure the owner and representative are trained in their areas of responsibility. 
2. Permit applicant: 
2.1. Knowledge of the AHJ's departmental approvals required for the project. 
2.2. Knowledge of the АНЈ'5 RVI protocol. 
2.3. Ensuring project meets RVI protocol. 
2.4. Ensure that the project is ready for the RVI at the scheduled time. 
2.5. Comply with the inspector's direction. 
3. Owner/Contractor/Subcontractor: 
3.1. Requesting remote inspection process. 
3.2. Knowledge of remote inspections procedures. 
3.3. Platform required (Facetime, Skype, Google Duo, etc.). 
3.4. Jobsite communication requirements (Wi-Fi, 4G, etc.). 
3.5. Communication skills. 


Additional Considerations 
1 


Adopt basic online security practices. Consult with your IT department for guidance. 


2. Consult with your legal counsel to ensure compliance with all federal, state and local 
requirements related to your RVI program. For example, you may want to consult coun- 
sel to find out whether a homeowner's release is needed to conduct an RVI. 


3. Ensure that all staff have access to the codes and standards that are applicable to what 
they are inspecting. The Code Council's Digital Codes Library (https://codes.iccsafe.org/) 
offers online access to all ICC model codes and standards and most state codes. 

4. Document lessons learned to improve your RVI program and to support potential long- 
term establishment of virtual inspection processes. 
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5.0 Appendix A (Examples of Potential Activities) 


The following are a few examples of construction activities that may be considered to be 
included in a RVI Program. This list is not all-inclusive. The determination of whether an 
inspection can be conducted remotely is at the sole discretion of the АН). 


e Plumbing system repairs or fixture replacements. 

* Construction trailer installations. 

* Swimming pool excavations. 

e Gas line repairs or gas utility clearance. 

* Electric utility clearances. 

* HVAC direct replacement or repair. 

* Minor residential electrical. 

* Miscellaneous repair/exterior repair or upgrades (stucco, windows, etc.). 
* Re-roofing/roof covering replacement. 

* Water heater or water softener direct replacement. 
* Newresidential plumbing rough-in. 


e Newresidential rough framing inspections. 

* Residential rooftop-mounted photovoltaic panel systems. 
* HUD manufactured home installation verification. 

• Any other inspection approved by the АН). 
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